
 
 
 
 
 
 
 
 “Why should no social chemistry ever been developed? Nobody would suggest that the social scientists should imitate meteorology, for this discipline does not appear to have got very far, but what about chemistry? A sociology based on chemistry has in fact been called for, but this call has found no echo. It would have been easy to take up this suggestion and develop it further. An intending social chemist would have found it one whit more difficult to manufacture a sociological parallel to the Boyle-Charles law than Haret did to the Newtonian propositions. But the experiment appears never to have been tried. Why?” — Werner Stark (1962), The Fundamental Forms of Social Thought  
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Introductory note 
The following are the divisions of the ten-volume ‘print set’ of Hmolpedia: an A-Z Encyclopedia of Human 
Thermodynamics, Human Chemistry, and Human Physics, written online at EoHT.info, a prolegomenon to derivation:  
 
Hmolpedia, Volume 1 (A-B) 1-682 (686-pgs) 
Hmolpedia, Volume 2 (C-Ek) 683-1352 (674-pgs) 
Hmolpedia, Volume 3 (El-Goe) 1353-2058 (710-pgs) 
Hmolpedia, Volume 4 (Gof-Ir) 2059-2750 (696-pgs) 
Hmolpedia, Volume 5 (Is-Mr) 2751-3444 (698-pgs) 
Hmolpedia, Volume 6 (Ms-Ra) 3445-4064 (624-pgs) 
Hmolpedia, Volume 7 (Rb-Sw) 4065-4762 (702-pgs) 
Hmolpedia, Volume 8 (Sx-Z) 4763-5466 (708-pgs) 
Hmolpedia, Volume 9 Misc (A-I) 5467-5986 (524-pgs) 
Hmolpedia, Volume 10 Misc (J-Z) 5987-6496 (514-pgs) 

 
The following are four addendum books, the first two embedded into EoHT.info, the third a JHT pdf, the fourth a 
precipitate of the 2008 IQ:200+ rankings, scheduled to be published (estimated page count shown) as 
accompaniments to the encyclopedia set:   
 
Elective Affinities: Illustrated, Annotated, and Decoded | 280-pgs 
Morality Squared: Religion Dissolved in Nitric Acid | 70-pgs 
Shannon Thermodynamics: Science’s Greatest Sokal Affair | 120-pgs 
500 Greatest Geniuses: Ranked by IQ | 250-pgs 
 
The total print set is meant as a backup hardcopy of the online version; a repercussion of which, being that, in the 
conversion process, robust editing of the latter is limited; noticeable areas being: hyperlinks removals, justified 
paragraphs, among slight issues; as the total set—online and print—is meant only as a tool, according to which 
functionality takes precedence over tool presentation. The following quote seems to encapsulate the gist of the 
content of Hmolpedia: 
 “To be master of any branch of knowledge, you must master those which lie next to it; and thus, to know anything — you must know all.”  — Oliver Homes (1886), American jurist  
 
In 1957, Keith Burton, when asked why he found publication increasingly difficult following the publication of his 
famous 1957 tables of "Free Energies of Formation—of chemical species, general and biochemical—from the 
Elements", replied: “of the impossibility of saying anything without saying everything.” Thims, likewise, would prefer 
to say simply that ‘humans, like smaller textbook chemicals, have free energies of formation, per state of existence’, 
which quantitatively defines the thermodynamical nature one’s state of ‘being’, as a person, with a simple citation to 
‘see: Burton (1957) for biochemical species [an antiquated term] and Lewis (1923) for general methodology’, and that 
these tables can be used cogently to predict, guide, and or predetermine human reaction pathways, or the 
feasibilities of future states of existence, but such a result is not palatable to the general public, whose mindset is 
largely anchored in the paradigm hues of ancient mythologies, e.g. Aristotelian models of purpose, a turn of mindset 
requisite to a modification of five thousand plus years of ingrained beliefs; hence Hmolpedia is elaboration on details 
of explicits. The content of Hmolpedia, in short, is a corpus of footnotes to a change of beliefs. 
 “One’s beliefs or theological holdings can be divided into two classes: those for which a man would go to the stake, and those for which a man would not go to the stake.” — Edwards A. Park (c.1870), American moral philosopher   
Knowledge, in the discerning words of Francis Bacon, is power. Power, in the quantifications of James Watt, is work 
per unit time. Work, in the unimpeachable formulations of Gustave Coriolis, is the result of a force moving a body 
through unit distance. Force, as defined by the illustrious Newton, is influence—mediated via field particle exchanges 
(in modern terms)—that tends to change the state of rest of a body or its uniform motion in a straight line. The body 
of interest herein is the light-stimulated power (knowledge) animated CHNOPS+20 molecular body or phase reading 
these words. 
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Re-action  
In famous publications, “Re-action” is an 1832 article by 
English freethinker Job Nott (Ѻ), a fan of Thomas Paine and 
Voltaire, wherein he describes the term “re-action” (or 
reaction) three ways: philologically, mathematically (or 
physically), i.e. as defined by the second law of motion, and 
lastly, and most-interestingly, “morally”. 
  
Overview 
In 1832, English freethinker Job Nott (Ѻ), a fan of Thomas 
Paine and Voltaire, in his article “Re-Action”, described the 
term “re-action” philologically, mathematically (or physically), 
and morally, as follows: [1] 
  
“As these are days in which great pains are taken to explain 
terms, and to bring them down to the lowest capacity; and as 
Job is always anxious to take his cue from the bias of the public 
mind, and to season, or embalm, or conserve, or pickle his 
observations according to the prevailing smack of the public 
palate, he has selected a few choice popular terms and 
phrases, which he purposes to analyze. The term ‘re-action’ is 
a very important one, but is very imperfectly understood. Re-
action may be considered philologically, mathematically, and 
morally. 
 l. Let us first consider it philologically. But, perhaps, you may not understand what philology is. Then I must 
endeavor to explain. Philology, in its proper acceptation, is the science of language, whereby the meaning of terms, 
and the grammatical construction of language is accurately defined; but the new reformed philology is the art of 
mystifying words and sentences, so as to make them mean any thing or nothing, according as may best suit our 
purposes. Job being an old fashioned fellow, and having contracted his notions of philology before the reformed 
practice came up, must be permitted to carry on his researches by the old fashioned plan. Now in treating a term 
philologically, the first process according to the old school, is to reduce compound words to their simple elements. 
Re-action, then, being a compound word, must be reduced to its compound parts, ‘re’ and ‘action’; these being 
understood, we shall understand the word which is compounded of them.  
 Now we all know what ‘action’ is; it is energy as opposed to supineness; it is work as opposed to idleness. Action 
is the very life and soul of labor, and therefore is the delight of laboring men. Now the little particle ‘re’, though it 
means nothing of itself, yet when put before another syllable, assumes a great importance; thus combined it has the 
signification of ‘again’, as re-form is to form again, re-turn is to-turn again. In like manner re-act is to act again, and re-
action is the coming again into action.  
 Now as we have seen that action is energy, as opposed to supineness, it is clear that re-action is a restoration to 
energy those principles which had lain dormant, and bringing once more into operation those energies which had 
been paralyzed. Then, again, as we have seen that action is labor or work, as opposed to idleness, it follows of course 
that re-action is the return to labor and employment of those who had been idle and unemployed. Now, my good 
fellows, this is Job's view of re-action, philological considered, and I do assure you that 'tis as accurate a definition as 
any philological dry-salter has served out to you for many a long month; and you can't wonder that viewing the 
subject thus, Job rejoices in the prospect of a general reaction, or acting again, or returning again to work, 
employment, activity, energy, and all the blessings that are included in this comprehensive term. I might here show 
that re-action, philologically considered, signifies a return, or retracing a course that has been rashly entered upon, 
and the dangers of which have been timely discovered, but this view will come out more distinctly under our second 
view of the subject. 
 2. Let us then consider this term mathematically. Re-action is pre-eminently a mathematical term. In this view re-
action is defined to mean ‘the reciprocation of any impulse or force impressed.’ Perhaps you don't understand this 
explanation; but you will easily understand the thing. If a tennis ball is thrown against a wall it will rebound, that is re-
action. If a man strike another man with his fist, he hurts his own fist in proportion to the violence of the blow which 
he gives, that is re-action—the action returns upon himself. If a ship at full sail strikes against a rock, she will be 
driven back by the blow in proportion to the force with which she struck the rock, this is re-action. Now it is a 
mathematical axiom, or first principle [see: second law of motion], that ‘action and re-action are equal and opposite’, 
i.e. that the rebounding or reverberating impulse is equal in force to the blow given, and acts in the precisely 
opposite direction; as, for instance, if a man be so blind and stupid as to run his head against a wall, he is driven 
backward by the force of re-action just in the opposite direction to that in which he was going; and with whatever 

 

The opening section of English freethinker Job Nott's 
1832 article "Re-action", wherein he describes the 
compound term "re-action', philologically, 
mathematically, and morally, using an early variant of 
verbal human chemical reaction theory. [1] 
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degree of force he knocks his cranium against the wall, with just the same degree of force and violence (if happily his 
skull sustains the shock) will he be driven back again. 
 This is true, you may depend; and you better take my word for it than try the experiment. Now this accounts for 
the sudden changes which we constantly witness in public opinion. 
 3. To consider the subject morally. It will be manifest from the observations which have been made, that he who 
goes about to effect any object by violent appeals to men's passions, is sure in the end to defeat his own object [see: 
Adolf Hitler]; and it is well for him if he do not work his own rain, for as the tennis ball violently projected against the 
wall, rebounds against the head of him who hurled it; so he who rashly employs the power of passion to give an 
impulse and direction to public opinion, is in danger of its rebounding upon himself with a re-action equal in its 
violence, and opposite in its tendency. Public opinion may be gently drawn forward by the strong but soft cords of 
persuasion and sound argument, without any danger of evil consequences; but if it be urged onward by the blind 
force of passion and prejudice, it will sooner or later come in contact with the firm opposing rock of truth, and be 
driven back with a force and velocity proportioned to the undue impulse that had been given to it. The inference then 
as respects those who wish to act upon others is, that it is much safer to draw than to drive—to guide men’s 
judgments by sound reason, and to lead them by the hand of kindness and conciliation, than to drive them into any 
particular course by inflaming their passions. 
 But there is another inference as respects those who are operated upon; and that is, that though by the power of 
re-action they regain their old positions, and so escape the ruin that they were rushing upon, yet they are left to feel 
the smart. The man who, when rushing over a precipice, runs his head against a post, and is driven backward is saved 
indeed—and saved by re-action; but he comes off second best, and is left to smart for the folly and impetuosity of his 
headstrong course. Take my advice, then, my dear fellows; know your friends—they are those who treat you friendly; 
not those who fire your passions—but those who convince your judgments; not those who drag you by the ears—but 
those who fill your bellies; and I will add, not those who merely talk about re-action, by those who set you upon re-
acting; i.e. those who give you employ—that in  quietness you may work and eat your own bread.” 
  
(add discussion) 
  
Quotes 
The following are related quotes:  
 
“For every action there is an equal and opposite re-action. When connective sets of action and re-action pairs occur 
near an activation barrier, a chemical re-action occurs.”  
— Libb Thims (2015), mental rumination on the second law of motion and chemical reactions; following seeing the term ‘re-action’ 
during video at gym, 3:49PM CST 17 Dec 2015  
 
References 
1. Nott, Job. (1932). “Re-Action” (Ѻ), The Bristol Job Nott: Laboring Man’s Friend, No LI, Nov 29.  
 

Re-establishment of 
equilibrium in the 
caloric  
In thermodynamics, re-establishment of 
equilibrium in the caloric is a view professed by 
French physicist Sadi Carnot, in his 1824 
Reflections on the Motive Power of Fire, that the 
production of motion in steam-engines is always 
accompanied by a circumstance on which we 
should fix our attention. This circumstance, 
according to Carnot, is the:  
 
“re-establishing of equilibrium in the caloric; 
that is, its passage from a body in which the 
temperature is more or less elevated (hot body), 
to another in which it lower (cold body).”  
 
This view originated from the descriptions, by 
French chemist Antoine Lavoisier in the 1780s, 
of combustion, as a process that sets free or 
releases heat or "caloric" particles and light, 

 

French physicist Sadi Carnot's 1824 so-called re-establishment of 
equilibrium in the caloric, namely his model of a body being able to 
"reestablish" its equilibrium amount of caloric, a then considered a 
conserved particle, following expansion to one volume and state, 
followed by contraction to its original volume and state.  
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otherwise known as caloric theory, which became the predominant view of what heat was, lasting well into the 
1830s. In more detail, to describe the operation of the steam engine, Carnot states that:  
 
“The caloric developed in the furnace by the effect of the combustion traverses the walls of the boiler, produces 
steam, and in some way incorporates itself with it. The latter carrying it away, takes it first into the cylinder, where it 
performs some function, and from thence into the condenser, where it is liquefied by contact with the cold water 
which it encounters there. Then, as a final result, the cold water of the condenser takes possession of the caloric 
developed by the combustion … the steam (working substance) is here only a means of transporting the caloric.”  
 
Caloric flow 
The caloric, described here, and first defined in the 1787 publication Method of Chemical Nomenclature, written by 
Guyton de Morveau, Antoine Lavoisier, Antoine-Francois de Fourcroy, and Claude Berthollet, was thought of as an 
indestructible, fluid-like, massless particle of heat that could travel though the pores of bodes, liquids, and gases 
acting as the repulsive force balancing the attractive force of the particles (atoms) of bodies towards each other. This 
view was initially described in French chemist Antoine Lavoisier’s 1780 memoir “On Combustion in General”. In this 
memoir, Lavoisier lays out six points: 
 
(a) In combustion, there is a disengagement of the matter of fire (caloric) or light.  
(b) A body can burn only in pure air [oxygen gas].  
(c) In combustion, there is a destruction or decomposition of pure air and the increase in weight of the body burnt is 
exactly equal to the weight of the air destroyed or decomposed.  
(d) The body burnt changes into an acid by addition of the substance which increases its weight.  
(f) Pure air is a compound of the matter of fire (caloric) or of light (possibly caloric) with a base.  
(g) In combustion, the burning body removes the base, which it attracts more strongly than does the matter of heat, 
and sets free the combined matter of heat (caloric), which appears as flame, heat, and light. 
 
In his famed 1789 Elements of Chemistry, Lavoisier elaborates further on the nature and action of caloric by devoting 
his entire opening chapter to the subject. To begin, he enunciates Herman Boerhaave’s law of separation of particles 
by heat, which states that “every body, whether sold or fluid, is augmented in all its dimensions by any increase in its 
sensible heat.” Lavoisier states that the term caloric, “while we are not obliged to suppose this to be a real 
substance”, is used to distinguish “the cause of heat, or that exquisitely elastic fluid which produces it.” He states that 
the caloric be “considered as the repulsive cause, whatever that may be, which separates the particle of matter from 
each other”. In respect to radiant heat, Lavoisier concludes:  
 
“in the present state of our knowledge, we are unable to determine whether light be a modification of caloric, or if 
caloric be, on the other contrary, a modification of light.”  
 
In relation to expansion or contraction of bodies by heat, Lavoisier states that “bodies become solid, or fluid, or 
aeriform, according to the quantity of caloric by which it is penetrated; or, to speak more strictly, according as the 
repulsive force exerted by the caloric is equal to, stronger, or weaker, than the attraction of the particles of the body 
it acts upon.” He also points out, in addition to these attractive and repulsive powers, that a “third power”, that of 
the pressure of the weight of the atmosphere, acts to give us states of liquid and solid, whereas otherwise the caloric 
would cause everything to be in a state of unstable melting. In relation to equilibrium, Lavoisier tells us:  
 
“The particles of every substance in nature exist in a certain state of equilibrium, between that attraction which 
tends to unite and keep the particles together, and the effects of the caloric, which tends to separate them.”  
 
After giving definitions for “free caloric”, “combined caloric”, “specific caloric”, and the “capacity of bodies for 
containing caloric”, he then goes on to define heat as something considered as a sensation, i.e. sensible heat, as the 
effect produced upon our sentient organs, by the motion or passage of caloric, disengaged from the surrounding 
bodies.” To elaborate on this definition, he states, in relation to the sensations of heat and cold, that: 
 
“When we touch a cold body, the caloric which always tends to become in equilibrio in all bodies, passes from our 
hand into the body we touch, which gives us the feeling or sensation of cold. The direct contrary happens, when we 
touch a warm body, the caloric then passes from the body into our hands, producing the sensation of heat. If the 
hand and the body touched be of the same temperature, or very nearly so, we receive no impression, either of heat 
or of cold, because there is no motion or passage of the caloric.”  
 
It seems that Carnot, in spite of Lavoisier admonition of "not be obliged to to suppose this to be a real substance”, 
took the caloric to be a real entity that could pass from body to body until it found equilibrium. In particular, the 
model that Carnot seems to base his analysis on is the 1890 Papin steam engine, on which all other steam engines, in 
principle, are built (depicted above). 
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Papin's steam engine model 
In the original steam engine design by Denis Papin, depicted above, as described in his 1690 memoir "A New Method 
to Obtain Very Great Motive Powers at Small Cost", on which all others were built, a body of water (working 
substance) contained in a cylinder, closed at the bottom, but topped by a air-tight movable piston, was taken through 
a process of steps in which one engine cycle, designed to produce the “intended effect”, i.e. the downward forceful 
thrust of the piston, to which a pulley and heavy weight were attached, was described as such: 
 
1. The cylinder of water was put in contact with a fire.  
2. The fire caused the water to be converted into steam, thus forcing the piston up.  
3. The fire was removed.  
4. The cylinder, now being in contact with cooler surrounding air, condensed, thus causing a vacuum to form.  
5. The piston was then forced downward, as the vacuum could not hold up the weight of the atmosphere. 
 
In later engine designs, such as made by Savery and Watt, the body of the cool surrounding air was replaced with the 
body of cool flowing water, which was thus able to remove the heat from the cylinder faster. In a sense, to produce 
the “intended effect”, the particles of heat, deemed indestructible, an hypothesis originating with the 5th century 
atomic theory of Greek philosopher Leucippus, would flow from the fire, due to their release via combustion, into the 
water of the cylinder, cause the water to expand, then flow out into the cold body in the final step, thus letting the 
water, now having been rid of the caloric particles, to condense or contract in volume. 
 
Thermodynamics  
In 1798, American-born English physicist Benjamin Thomson showed, in his now-famous cannon boring experiment, 
that heat could be generated continuously by turning a dull boring bit inside of a cannon. [2] This laid question to 
Lavoisier’s caloric theory. In other words, heat particles were seemingly being created here, not due to combustion, 
or a passage from a hot to a cold body, but by friction. This was a mystery to many. Soon, similar types of 
experiments were being done, such as British chemist and physicist Humphry Davy's 1799 “ice-rubbing experiments”, 
where in a room colder than the freezing point of water, he generated heat or made ice melt by the mechanical 
rubbing of cubes together. These efforts, among others, led to the establishment of the mechanical equivalent of 
heat in about 1842, a set of experimental results which showed that quantities of heat could be converted into work 
and, conversely, that quantities of work could be converted into heat:  
 
Heat ↔ Work 
 
This equates to the equivalence of caloric particles being converted, as they flow through the working substance, into 
"internal work" or the motions of atoms of bodies:  
 
Caloric ↔ Movement of atomic bodies under the influence of force 
 
In other words, in the terminology of caloric particles, newer experiments began to show that a certain portion of the 
caloric particles that went into cooler bodies were transformed into an equivalent amount of internal atom work and 
that these “transformed” caloric particles could not be recovered, as Carnot had supposed. Using the above diagram, 
as an example, if say five caloric particles went in, modern experiments would show that less than five would come 
out. To correct this deficit in theory, beginning in 1850, German physician Rudolf Clausius spent 15-years writing the 
monumental Mechanical Theory of Heat, which introduced the quantity of entropy, in place of caloric, to correct 
Carnot’s theory, thus laying out the foundations for the new science of thermodynamics, as we know it now. [3]  
 
References 
1. Carnot, Sadi. (1824). Reflections on the Motive Power of Fire - and on Machines Fitted to Develop that Power. Paris: 
Chez Bachelier, Libraire, Quai Des Augustins, No. 55. 
2. (a) Thomson, Benjamin. (1798). “An Inquiry Concerning the Source of Heat which is Excited by Friction”. 
Philosophical Transactions. Vol. XVIII, pg. 286.  
(b) Thomson, Benjamin. (1798). “An Inquiry Concerning the Source of Heat which is Excited by Friction” in The 
Complete Works of Count Rumford, (pgs. 469+). Oxford University Press, 1870.  
3. (a) Clausius, R. (1865). The Mechanical Theory of Heat – with its Applications to the Steam Engine and to Physical 
Properties of Bodies. (Google Books). London: John van Voorst, 1 Paternoster Row. MDCCCLXVII.  
(b) Clausius, Rudolf. (1879). The Mechanical Theory of Heat, (2nd ed). London: Macmillan & Co. 
 

React  
In terminology, react (TR:264), from re- “again” + -act “process of doing”, is to “act again” (Job Nott, 1832); to exert a 
reciprocal or counteracting force or influence; to respond to a stimulus; to act in opposition to a force or influence; to 
move or tend in a reverse direction; to undergo chemical reaction; compare: re-action. [1] 
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Quotes 
The following are related quotes: 
  
“Now we all know what ‘action’ is; it is energy as opposed to supineness; it is work as opposed to idleness. Action is 
the very life and soul of labor, and therefore is the delight of laboring men. Now the little particle ‘re’, though it 
means nothing of itself, yet when put before another syllable, assumes a great importance; thus combined it has the 
signification of ‘again’, as re-form is to form again, re-turn is to-turn again. In like manner re-act is to act again, and 
re-action is the coming again into action.” 
— Job Nott (1832), “Re-action” [2] 
  
See also 
● Reactant 
● Reaction 
  
References 
1. (a) React – Merriam-Webster Collegiate Dictionary, 2000. 
(b) Nott, Job. (1932). “Re-Action” (Ѻ), The Bristol Job Nott: Laboring Man’s Friend, No LI, Nov 29. 
2. Nott, Job. (1932). “Re-Action” (Ѻ), The Bristol Job Nott: Laboring Man’s Friend, No LI, Nov 29.  
 

Reaction  
In science, reaction, from Latin reagere “react”, re- 
“back” + agree “to do, act”, is the coming together, or 
interaction, of two or more atoms, ions, or molecules 
with the result that a chemical change takes place and 
a new substance is formed with a different chemical 
composition; the nature or operation of which is 
described by a chemical equation. [1] 
  
Overview 
In 1687, Isaac Newton, in his laws of motion, 
employed the term "reaction", in his third law of 
motion, that for every action there is an equal and 
opposite reaction. In 1717, Newton published his last 
and final Query 31, wherein he stated the following tendencies to combine: 
 
“Is it not for want of an attractive virtue between the parts of water (∇) and oil, of quick-silver (☿)(Hg) and antimony 
(♁)(Sb), of lead (♄)(Pb) and iron (♂)(Fe), that these substances do not mix; and by a weak attraction, that quick-silver 
(☿)(Hg) and copper (♀)(Cu) mix difficultly; and from a strong one, that quicksilver (☿)(Hg) and tin ( ♃)(Sn), antimony 
(♁)(Sb) and iron (♂)(Fe), water (∇) and salts, mix readily?” 
 
In 1718, French chemist Étienne Geoffroy used these descriptions of affinity gradients, found in Query 31, to 
construct the world’s first affinity table; from which, in large part, the modern concept of "reaction" or "chemical 
reaction" was born or was developed, by a number of individuals over the following two centuries. 
 
See also 
● Affinity of reaction 
● Chain reac on | Action chains 
● Chemical reaction 
● Extent of reaction | Reaction extent 
● Human chemical reaction 
● Human chemical reaction theory | HCR theory 
● Human reproduction reaction 
● Love the chemical reaction 
● Male-female reaction 
● Reaction coordinate 
● ReactionMatch.com 
 
References 
1. (a) Clark, John O.E. (2004). The Essential Dictionary of Science (pg. 623). Barnes & Noble.  
(b) Reaction – Online Etymology Dictionary.  
 

 

Generic diagram of a male-female reaction; one that Goethe 
envisioned things in 1796 (see: Goethe timeline). 
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External links 
● Reaction – Wikipedia.  
 

Reaction bubble  
In hmolscience, reaction bubble is an 
invisible bubble that surrounds an 
organism, which serves to maintain proper 
spacing between individuals, according to 
which when bubble breaching occurs, a 
reaction results.  
 
Etymology 
The concept of “reaction bubbles” was 
developed in 1966 by American 
anthropologist Edward Hall in his studies of 
personal space of animals and humans. [1] 
 
Quotes 
The following are related quotes: 
 
“Each animal is surrounded by a series of 
bubbles or irregularly shaped balloons that 
serve to maintain proper spacing between individuals.” 
— Edwin Hall (1966), The Hidden Dimension 
 
References 
1. (a) Hall, Edward T. (1966). The Hidden Dimension: an Anthropologist Examines Man’s Use of Space in Public in 
Private. Doubleday Anchor Book. 
(b) Thims, Libb. (2007). Human Chemistry (Volume One) (bubbles, 14+ pgs; reaction bubbles, pg. 225). Morrisville, NC: 
LuLu. 
2. Closa, Daniel. (2012). “Tonsil and Reaction Bubbles” (Spanish → English), Conec.es, Jan 05.  
 

Reaction coordinate  
In chemistry, reaction coordinate is a name that refers typically to the plotting of one variable of a chemical reaction 
on the y-coordinate, typically energy or free energy, versus the another variable, such as extent of reaction, species 
concentration, reaction velocity, etc., on the x-coordinate. Reaction coordinates originated from transition state 
theory, wherein surface energy plots were developed as a conceptual tool.  
 
A few examples include: 

 

Reaction coordinate depicting the initial state of 
the reactants on going to the final state of the 
products through two different pathways, 
indicating that state variables are path-
independent.  

A typical drug-receptor reaction 
coordinate as are used on drug-
receptor thermodynamics, 
showing the activated complex. 

An SN-2 reaction coordinate, showing 
the intermediate transition state. 

 

A 2012 article on reaction bubbles arguing that activity in the sensory breach 
of the bubble actuates activity in the amygdala that triggers a defense reaction. 
[2]  
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A generic reaction coordinate, showing that 
reaction can be spontaneous in both directions 
(meaning it can just as easily unravel as did it 
form), and the red area indicating a region of 
negative free energy change. 

  

 
External links 
● Reaction coordinate – Wikipedia.  
● Reaction coordinate – IUPAC Gold Book.  
 

Reaction end  
In science, reaction end, an upgrade replacement for the defunct term “death” (see: defunct theory of life), as 
contrasted with reaction start (i.e. “birth”), refers to the irreversible termination point (dereaction point) of a 
chnopsological-based animate atomic structure.  
 
Etymology 
The terms: reaction start (i.e. birth | defunct), reaction existence (i.e. life | defunct), and reaction end (i.e. death | 
defunct) are Hmolpedia coinings first used in early 2012 in the construction of the Goethe timeline; German 
polymath Johann Goethe, of course, being the first to correctly view the process of human existence and human 
relationships as being chemical reactions or correctly human chemical reactions: in this sense, nothing, in either 
chemical reactions or human chemical reactions, per se, is "born", "dies", or "lives", at any instant or point in the 
mechanism of the reaction, hence the needed terminological upgrade.  
 

Reaction energy  
In chemical thermodynamics, reaction energy is [] 
 
Overview 
In 1905, German physical chemist Fritz Haber, in his Technical Thermodynamics of Gas Phase Reactions, defined 
reaction energy as follows: [1]“In Helmholtz’ point of view, a chemical reaction is considered to have a latent heat 
just as does any change in the state of aggregation; consequently, in Haber’s view the two parts into which total 
energy can be divided are not spoken of as free energy and bound energy but as reaction energy and latent energy.” 
 
This term “reaction energy”, in Haber’s view, seems to be a synonym for “free energy”, in Herman Helmholtz’s 1882 
parlance, or “available energy”, in Willard Gibbs’ 1876 parlance.  
 
Note 
To correct the above definition, in modern, terms "latent energy" is not assumed to be equivalent to bound energy or 
“transformation content energy” (-TS), in Rudolf Clausius’ 1865 parlance, but rather with the energy that must go into 
breaking bonds of state, or "bond energy", so to speak, namely: enthalpy of melting (solid → liquid) or enthalpy of 
evaporation (liquid → gas). 
 
See also 
● Affinity of reaction 
 
References 
1. Haber, Fritz. (1905). Thermodynamics of Technical Gas Reactions (preface, pg. 3). Longmans, Green, and Co.  
 



   Volume Seven (Rb-Sw)       4073 

Reaction existence  
In hmolscience, reaction existence refers to 
the period of existence of a bound state 
animate turnover rate motile molecular 
entity—a human molecule, i.e. person, in 
particular—between its inception at reaction 
start and analysis at reaction end. 
 
See also 
● Life terminology upgrades 
● Stages of existence  
 
Further reading 
● Thims, Libb. (2007). Human Chemistry 
(Volume One). Morrisville, NC: LuLu. 
● Thims, Libb. (2007). Human Chemistry 
(Volume Two). Morrisville, NC: LuLu. 
● Thims, Libb. (2008). The Human Molecule 
(issuu) (preview) (Google Books) (docstoc). 
LuLu.  
 

Reaction extent  
In chemistry, reaction extent is short for “extent of reaction” or the measure of degree of forward progression of a 
chemical reaction. 
 

Reaction start  
In hmolscience, reaction start refers to the point in time in 
which an animate motile molecular structure, a newly-
formed human molecule in particular, detaches from the 
gestation cavity of its maternal structure—which is to be 
contrasted and compared to the orbital detachment point, 
namely the point in time, circa age 15-25, when the 
"dependent" human molecule (child) detaches from the 
parental orbital structure, thus becoming an "independent" 
human molecule (adult). [1] The term “reaction start” is a 
chemically-neutral terminology upgrade to the older religio-
mythology loaded term “birth”. 
 
See also 
● Human chemical reaction theory 
● Reaction existence 
● Reaction end 
● Reaction energy 
● ReactionMatch 
 
References 
1. Note: not all human molecules will become 
"independent", in the sense of becoming a freely-moving 
unattached human molecule, so to speak, the prime example 
here being the daughter directly to bride transformation, 
according to which, namely according to the logic of collision 
theory, old bonds will be broken and new bonds will form, 
and the daughter will go directly from one attached 
structure to another attached structure. 
2. Failure to Launch – Wikipedia.  
 
Further reading 
● Thims, Libb. (2007). Human Chemistry (Volume One). Morrisville, NC: LuLu. 

 

A depiction of reaction existence: the existence of a human as a 26-
element reactive animate motile bound state molecule, between its point 
of inception during synthesis and point of desistance during analysis; the 
atoms falling off signifying turnover rate. 

 

 

 

Left: screenshot of the start of the Goethe timeline, on 24 
Apr 2012, showing the needed "reaction start" hyperlink, 
indicating that German polyintellect Johann Goethe, 
correctly, as an animate molecule (human molecule), was 
synthesized not "born"; the hyperlink (this page) started on 
29 Apr 2013. Right: poster for the 2006 film comedy 
Failure to Launch, about a "35-year-old man who lives in 
the home of his parents and shows no interest in leaving 
the comfortable life his parents", which exemplifies the 
dual nature of the term "reaction start", being that there is 
the detaching from the womb point and the detaching from 
the parental orbital structure point, prior to true reaction 
start. [2] 
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● Thims, Libb. (2007). Human Chemistry (Volume Two). Morrisville, NC: LuLu. 
● Thims, Libb. (2008). The Human Molecule (issuu) (preview) (Google Books) (docstoc). LuLu.  
 

Reactivity  
In chemistry, reactivity refers to the measure of the magnitude of the state of non-inertness of an element, chemical, 
or molecular entity. 
 
External links 
● Reactivity – Wikipedia.  
 

Readiness potential  
In science, readiness potential refers to a scalp recorded slow negative electroencephalography (EEG) potential shift 
that begins up to a second or more before a self-paced act. [1] 
 
History 
The concept of readiness potential, or "bereitschaftspotential" in the original German, first recorded and reported in 
1964 by German researhers Hans Kornhuber and Luder Deecke at the University of Freiburg, Germany. [2] 
 
Hmolscience 
In hmolscience, the topic of readiness potential frequently arises, particularly in discussions of the how's and why's of 
human movement, when people are modeled specifically abstract molecules or "human molecules", specifically. An 
example is the following comment made by American electrochemical engineer Libb Thims during the 2009 Moriarty-
Thims debate:  
 
“How this is applied to people moving, using a very simplistic model, is outlined here. In this calculation, to note, you 
get into issues of free will, readiness potential, and induced movement. This issue of “what if a student chooses to 
move this way” is confusing for many people. Molecules do not *decide* or choose to move, neither do human 
molecules. Regarding speed distributions and system temperature, this is a huge issue. The issue revolves around the 
question of how one connect concepts such as sexual temperature (physical beauty) or economic temperature, and 
so on, with absolute temperature. This issue is still very puzzling. An example is the measured correlation that, 
determined by psychologists, that physically attractive people (e.g. supermodels) will cause a volume expansion 
(given more personal space) when moving through a crowd of people, as compared to more homely looking 
individuals (personal space).”  
 
on the question of whether or not the movements of students in a field will follow a Maxwell-Boltzmann distribution 
and have a measurable entropy. 
 
See also 
● Libet experiment 
● Trigger action 
● Induced movement 
● Sense 
 
References 
1. Libet, Benjamin, Gleason, Curtis A., Wright, Elwood W., Pearl, Dennis K. (1983). “Time of Conscious Intention to Act 
in Relation to Onset of Cerebral Activity (readiness-potential): the Unconscious initiation of freely voluntary act” 
(Google books), Brain, 106 (pg. 3): 623-42. 
2. (a) Kornhuber, Hans H. and Deecke, Luder. (1965). “Hirnpotentialänderungen bei Willkürbewegungen und passiven 
Bewegungen des Menschen: Bereitschaftspotential und reafferente Potentiale” (Brain potential changes in voluntary 
movements and passive movements of the man: readiness potential and potential reafferente), Pflügers Arch fur 
Gesamte Physiologie, 284: 1–17. 
(b) Gilden, L. Vaughan, H.G., Costa, L.D. (1966). “Summation of Human EEG Potentials with Voluntary Movement.” 
Electroencephalography and Clinical Neurophysiology, 20: 433-38. 
 
External links 
● Bereitschaftspotential (readiness potential) – Wikipedia.  
 

Reahard, Julie   
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In human chemistry, Julie A. Reahard (c.1958-) is an American Goethean scholar noted for [] 
 
Overview 
In 1991, Reahard, in her PhD dissertation turned book From an Unknown Center to an 
Unknowable Boundary: Chaos Theory, Hermeneutics, and Goethe’s Die Wahlverwandtschaften, 
attempted to explain German polymath Johann Goethe’s 1809 physical chemistry based novella 
Elective Affinities in terms of chaos theory and or complexity theory; in this work see seems to 
have been one of the first to make a connection between Goethe's model of human chemistry 
and entropy (see: historical attempts on reaction decipherment). [1] In 1993, at the Annual 
Meeting of the International Association for Philosophy and Literature, Pittsburgh, Pa, she 
presented some type of paper on black hole entropy in relation to Goethe's Die Wahlverwandtschaften (The Elective 
Affinities). [2] 
 
Education 
Reahard completed her BA in English at Michigan State University in 1980, her MA in 1984, in Old Germanic 
Languages and Literature, with a thesis on “A Thematic Analysis of Occurrence of the Hypermetric Lines in Old 
English” at the University of Nevada, Reno, and her PhD in 1991, in comparative literature, with a dissertation on 
“From an Unknown Center to an Unknowable Boundary: Chaos Theory, Hermeneutics, and Goethe’s Die 
Wahlverwandtschaften” at the University of Colorado. Her dissertation was published in 88-page book formate, in 
English and German, in 1997 as Aus einem unbekannten Zentrum, zu einer nicht erkennbaren Grenze: Chaos Theory, 
Hermeneutics, and Goethe’s Die Wahlverwandtschaften. [1] Reahard was a teaching fellow, Department of English, 
University of Nevada, Reno, 1981-84; I\instructor, Department of English, University of Colorado, Boulder, 1987-88; 
instructor, College of General Studies, University of Pennsylvania, 1988-89; Graduate Work, Literary Theory, 
University of Pennsylvania, 1988-91; Post Doctoral Research, History of Science, Massachusetts Institute of 
Technology, 1992-93; Associate Professor, English Department, Providence University, Shalu, Taiwan, 1996-98. Since 
1993, she has been a tutor at St. John’s College, Santa Fe. 
  
See also 
● Elective Affinities: Illustrated, Annotated, Decoded  
 
References 
1. Reahard, Julie A. (1993). “’In her black eyes I read a genuine interest in me and in my life.’ Black hole entropy: 
beyond the ‘event horizons’ of Goethe’s Werther and Wahlverwandtschaftern”, Paper presented at the Annual 
Meeting of the International Association for Philosophy and Literature, Pittsburgh, Pa, May. 
2. Reahard, Julie A. (1997). Aus einem unbekannten Zentrum, zu einer nicht erkennbaren Grenze: Chaos Theory, 
Hermeneutics, and Goethe’s Die Wahlverwandtschaften (entropy, pg. 20). Rodopi. 
 
External links 
● Reahard, Julie A. – WorldCat Identities.  
● Julie Reahard (faculty) – St. John’s College. 
 

Real  
In terminology, real, from Medieval Latin realis “relating to things” (in law), from Latin res thing, fact, as contrasted 
with unreal, refers to something existing as a physical entity or process. 
 
Forces 
In 1743, Jean d’Alembert, in his Treatise on Dynamics, amid the vis viva dispute, supposedly, rejected the concept of 
“force” altogether, in his mechanics, arguing that the only mechanical phenomena observed in the world (or real 
world) are matter and its motion, and that forces are “obscure and metaphysical” inventions of philosophers. [2] In 
1847, James Maxwell stated that the only thing we perceive as real, via the sense, is force: [2] 
 
“The only thing which can be directly perceived by the senses is force, to which may be reduced to light, heat, 
electricity, sound and all the other things which can be perceived by the senses.” 
 
(add discussion) 
 
Quotes 
The following are noted quotes: 
 
“To a materialist no thing is real but atoms in a void and we are but molecular people controlled by the actions of 
natural [see: natural law] physicochemical law .”  
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— George Scott (1985), Atoms of the Living Flame  
 
“What is real? How do you define real? If you’re talking about what you can feel; what you can taste; what you can 
smell and see; then real is simply electrical signals being interpreted by your brain.” 
— Morpheus (1999), The Matrix 
 
See also 
● Chemical Thermodynamics in the Real World 
● Literary realism 
● Real science 
● Real world 
● Realism 
● Reality  
 
References 
1. (a) Real – Merriam-Webster Collegiate Dictionary. 
(b) Real – EtymOnline.com  
2. Hankins, Thomas L. (1965). “Eighteenth-Century Attempts to Resolve the Vis Viva Controversy” (abs) (pgs. 283-84), 
Isis, 56(3):281-97.  
 

Real science  
In science, real science is any human investigation that can be demonstrated mathematically; whereas, conversely, 
any human investigation that cannot be demonstrated mathematically cannot be called real science. [1] 
 
Overview 
In circa 1490, Leonardo da Vince stated the following: [1] 
 
“No human investigation can be called real science if it cannot be demonstrated mathematically.”  
 
In 1833, amid the Whewell-Coleridge debate, between English science historian William Whewell and English 
romantic philosopher Samuel Coleridge, the question of what exactly someone who works ‘in the real sciences’, as 
Coleridge had phrased it, should be called, and what exactly are the real sciences, in the context of the tree of 
knowledge? A result of this debate is that the term "scientist" was coined, by Whewell; a term that by 1840 had 
made its way into the OED. 
 
See also 
● Hard science 
 
References 
1. (a) Da Vinci, Leonardo. (c.1490). Treatise on Painting (ch. 1). trans. J.P. Richter. Publisher. 
(b) Mackay, Alan L. (1991). A Dictionary of Scientific Quotations (pg. 151). CRC Press.  
 

Real world  
In terminology, real world, as compared to the imaginary, hypothetical, fictional, mythological and or metaphysical 
world, i.e. "not real" (or non-real), refers to the observable universe as quantifiably defined by measurable reality, 
realism, real science or actuality; that which exists. 
  
Quotes 
The following are noted quotes: 
  
“All physical science starts from certain postulates. One of them is the objective existence of a real world.” 
— Thomas Huxley (1887), cited by Mellor (1922), in: chapter twelve “Thermodynamics and Thermochemistry” [1] 
  
“The law of conservation applies to some things and not to others, and the things which it does not apply are unreal.” 
— James Johnstone (1914), The Philosophy of Biology  
  
“What is real? How do you define real? If you’re talking about what you can feel; what you can taste; what you can 
smell and see; then real is simply electrical signals being interpreted by your brain.” 
— Wachowski brothers (1999), character: Morpheus of film The Matrix [2] 
 
“Sometimes philosophical or scientific insights come from an event that’s not very profound, like a party. I remember 
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at Caltech: sure there were a lot of smart people around, some of my roommates and even some professors. I 
remember one fellow, a pompous fellow, he was saying ‘physics’ is the most basic of all the sciences. After all it’s 
how the universe works, right? Well, one of my housemates was a mathematician, and he wasn’t about to let that go. 
He said ‘all your physical laws, your quote on quote laws, are just mathematical models, applied to the real world.’ 
As if the real world didn’t matter too much? (It didn’t to him). And he seemed quite smug and satisfied that he had 
demolished this earlier statement until a philosopher, a guy who had become a philosophy major, came up and he 
said, ‘well look, you know Bruce, that all of your mathematical derivations come from the axioms, the fundamental 
premises, the basis upon which you base your formulas. And Bertrand Russell proved that those can be almost 
arbitrary. It’s all a matter of philosophical choice, where you start from. Philosophy is the most basic and general of 
things.’ And he seemed to have everybody convinced, until a psychologist said ‘but wait a minute, where does all 
your philosophy come from? It’s all rooted in psychology. It’s been proved long ago. Plato just manufactured all that 
stuff, based upon his own impulses. You could psychoanalyze him and derive it all. It’s all mental.’ At which point, a 
biologist came up and said ‘and where does all this mental stuff come from? It’s all in the brain, a biological organ, 
that evolved over time, to certain Darwinian needs. Obviously, it’s all rooted in biology.’ To which the chemist said 
‘and what is biology? It’s just colloidal chemistry. I mean look down at the level of the cell, the level of the DNA, it’s all 
chemistry. It’s more basic than any of your convoluted organs and all that.’ At which point, the physicist said ‘are you 
all done now?” 
— David Brin (2010), reflection (Ѻ) on circa 1971 Caltech party conversation 
  
See also 
● Chemical Thermodynamics in the Real World 
  
References 
1. (a) Mellor, Joseph W. (1922). A Comprehensive Treatise on Inorganic and Theoretical Chemistry, Volume One (real 
world, pg. 688). Longmans. 
(b) Mellor, Joseph W. (1922). A Comprehensive Treatise on Inorganic and Theoretical Chemistry, Volume Two. 
Longmans. 
2. Thims, Libb. (2007). Human Chemistry (Volume One) (pg. xix). Morrisville, NC: LuLu. 
  
External links 
● Real World (TV series) – Wikipedia.  
 

Realism  
In terminology, realism refers to someone whose 
philosophy (e.g. philosophical realism), work (realism 
literature or literary realism), discussions, dialogues, and 
or ideologies incorporate reality as closely as it is known. 
 
Literary realism 
Two leading realism authors include: Goethe (Elective 
Affinities, 1809) and his vicarious student George Eliot 
(Middlemarch, 1872). Emile Zola also is counted among 
realism authors. [1] 
 
Extreme realism  
The nature of what can be referred to as “extreme 
realism” is given by Goethe in commentary to Friedrich 
Schiller on unreal nature of the work of French author 
Prosper Crebillon: [2] 
 
“Crebillon … treats the passions like playing cards, that one 
can shuffle, play, reshuffle, and play again, without their 
changing at all. There is no trace of the delicate, chemical 
affinity, through which they attract and repel each other, 
reunite, neutralize [each other], separate again and 
recover.” 
 
In other words, to understand the nature of the passions, 
as modern science (knowledge) understands things, one 
has to come to understand (a) irreversibility and (b) the 
partial differential equation nature of free energy change 

 

American electrochemical engineer Libb Thims, with Atheism 
Reviews cohost Pat, in 2014, explaining (V|0:41) the 
difference between "reality" (chemistry, physics, 
thermodynamics, physical chemistry) based existence and 
"mythology" (Christianity, Islam, world religions, Anunian 
theology) based existence, shown over a "molecules-to-man 
evolution" (left) + God vs Gibbs diagram (right), and how an 
“extreme atheist” (extreme atheism) is someone who is an 
“extreme realist” (extreme realism), i.e. someone who 
embraces reality (realism) and accordingly feels more “alive” 
(reactively existive) because of this.  
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per unit time, both in a non-supernatural (godless, spiritless, soulless, karmaless, etc.) way. 
 
Extreme atheism 
In 2014, American electrochemical engineer Libb Thims began to employ the term “extreme realism” as a synonym 
for “extreme atheism”, in video and discussion of the newly-launched Atheism Reviews channel, defined as someone 
who “embraces reality”. 
 
Quotes 
The following are related quotes: 
 
“God and the universe, soul and consciousness, idealism, realism! I swim in a sea of forma dialectic and logic, 
unfortunately not with my former ease. More experienced swimmers have enticed me too often into the rapids and 
eddies.” 
— Fritz Haber (1887), aged 19 letter Max Hamburger, Jan 23 + Feb 2 [3] 
 
See also 
● Allegory of the cave | Cave allegory 
● Chemical Thermodynamics in the Real World 
● Real science 
 
References 
1. Sleight, Charlotte. (2010). Literature and Science (§4: Realism in Literature and the Laboratory). Palgrave 
Macmillan.  
2. (a) Winnett, Susan. (1993). Terrible Sociability: the Text of Manners in Laclos, Goethe, and James (pg. 220). Stanford 
University Press.  
(b) Lynch, Sandra. (2005). Philosophy and Friendship (Crebillon, pg. 37). Edinburgh University Press. 
(c) Steer, Alfred G. (1990). Goethe’s Elective Affinities: the Robe of Nessus (Crebillon, pg. 37; symbolically, pg. 158). 
Winter. 
3. (a) Haber, Fritz. (1885). “Letter to Max Hamburger”, Jan 23 + Feb 2. 
(b) Haber Collection, 2305/3 (Jan 23) and 2305/7 (Feb 2), Archives for the History of Max Planck Society, Berlin, 
Germany. 
(c) Charles, Daniel. (2005). Master Mind: the Rise and Fall of Fritz Haber, the Nobel Laureate who Launched the Age of 
Chemical Warfare (pg. 15). Harper Collins Publishers.  
 

Relativity  
In science, relativity, distinguishing between the 
special theory of relativity (1905) and the general 
theory of relativity (1915), is the conception of 
space and time as joined variables, namely space-
time, dependent on the constancy of the speed of 
light, according to which the Cartesian coordinate 
system is upgraded to to the Gaussian coordinate 
system and gravity is defined as a distortion in the 
geometry of space-time. [1] 
 
Galileo 
In 1632, Italian physicist Galileo Galilei, in his 
Dialogue Concerning the two Chief World Systems, 
asked something along the lines of: If you are in the 
cabin of a boat docked (and immobile), a cabin 
with windows hidden so we cannot see outside, 
results of mechanical experiments (shot put, study 
of a pendulum, etc.) will they be different from the 
results of the same experiments carried out in the 
boat on the move, provided that this movement is done in a straight line at a constant speed? Another way of saying 
this is: is it possible mechanical experience to distinguish between the state of uniform motion and stillness of a 
vehicle without using a landmark outside (i.e. without looking out the window)? His response, was that this is 
impossible, and that the results of mechanical experiments will be the same as in the other cases. The principle of 
relativity therefore said that the laws of mechanics are the same in two Galilean frames. (Ѻ)  
 
Lorentz 

 

A depiction of relativity as the curving of spacetime around mass, 
according to American physicist John Wheeler. [3] 



   Volume Seven (Rb-Sw)       4079 
The first step towards the theory of relativity is the postulate of length contraction, generally know as Lorentz 
contraction—the phenomenon of a decrease in length measured by an observer of objects which are traveling at any 
non-zero velocity relative to the observer—first postulated by George FitzGerald (1889) and Hendrik Lorentz (1892) in 
response to the findings of the Michelson-Morley experiment (1881), one example being that a ruler pointed toward 
the sun will be measurably longer than one pointed in the direction in which the earth is moving about the sun.  
 
Einstein 
In 1895, sixteen year old Albert Einstein had contemplated the following, as he would later write: [2] 
 
“Such a principle [relativity] resulted from a paradox upon which I had already hit at the age of sixteen: If I pursue a 
beam of light with a velocity c (velocity of light in a vacuum), I should observe such a beam of light … at rest. 
However, there seems to be no such thing, whether on the basis of experience or according to Maxwell’s equations.” 
In circa 1903-05, Einstein, while working at the Swiss patent office, as a third-class examiner, received a proposed 
invention of a device to synchronize clocks, e.g. by sending light or a radio wave between, say, Bern, Basel, or Zurich, 
thereby insuring that each strike an hour at the exact same moment. On this question, Einstein imagined a person 
standing half way between two distant clocks, each send out a signal at the same time, say seven, will say the clock 
strikes are simultaneous; but if someone is moving past the person—say on a train—really fast toward one of the 
clocks, that person will receive the signal from that clock first. From this thought experiment, Einstein deduced that 
since all motion is relative, neither observer was right or wrong: the speed of light is constant, but what is 
“simultaneous” is relative, which means time is relative, depending on one’s motion. (Ѻ) (Ѻ) 
 
Hmolscience 
In the 1940s, American physical historian Morris Zucker attempted to outline a relativity like field theory of history; 
the result, however, amounted to a lot of talk, but without much meat. In 1983, American English professor Paul 
Sporn, in his “The Modern Physics of Contemporary Criticism” chapter, attempted to outline how various authors 
employed relativity, field, and or space-time logic to create “text-reader-intertext fields” resembling energy-mass 
conceptions from general relativity; the resulting arguments, however, seemed to have little substance them. [1] 
 
Quotes 
The following are related quotes: 
 
“Space tells matter how to move and matter tells space how to curve.”  
— John Wheeler (1998), Geons, Black Holes, and Quantum Foam (Ѻ) 
 
“If we are to make a family tree analogy of the genesis of the mathematical aspect of the theory of relativity: the 
great grandfather would be Leibnitz; the grandfather would be Gauss; the father would be Riemann, and the son 
would be Einstein.” 
— Monydit Malieth (2013), The Future Affects the Past [5]  
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External links 
● Theory of relativity – Wikipedia. 
 

Reality  
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In terminology, reality refers to the quality or 
state of being real or that which is real—existing 
as a physical entity and having properties; 
something not artificial, fraudulent, illusory, or 
apparent; the totality of "real" things and events; 
something that is neither derivative nor 
dependent but exists necessarily. [1] 
 
Realism literature 
See main: Realism 
On 23 Oct 1799, German polyintellect Johann 
Goethe commented the following (see: Goethe 
timeline) on the work of French author Prosper 
Crebillon: [2] 
 
“Crebillon … treats the passions like playing cards, 
that one can shuffle, play, reshuffle, and play 
again, without their changing at all. There is no 
trace of the delicate, chemical affinity, through 
which they attract and repel each other, reunite, 
neutralize [each other], separate again and 
recover.” 
 
Goethe expressed this opinion in a letter to his 
intellectual friend German author Friedrich Schiller, to the effect that Crebillion's writing is not realistic in the sense 
that it is not based on the way that people "react" to each other, according to the principles and outcomes of 
chemistry.  This, supposedly, was the start of realism literature, whose follower include: English realism philosopher 
and novelist George Eliot and Spanish realism novelist Leopoldo Alas who, according to American physical organic 
chemist and literature chemistry historian Stephen Weininger, is an inspired successor of Goethe’s Elective Affinities 
realism novel. [3] 
 
Real world 
In 1971, American chemical engineer and physical chemist Frederick Rossini gave his famous “Chemical 
Thermodynamics in the Real World” Priestley Medal address, the abstract of which is as follows: [4]  
 
“For my talk this evening, I have selected the subject "Chemical Thermodynamics in the Real World," because it 
represents an area in which I have worked a great deal and because it relates to present-day problems of our society. 
I will try to show that thermodynamics is a discipline highly relevant to the real world in which we live and that its 
fundamental laws may be related to human experience.” 
 
This bold statement resulted to launch the 2006-present Rossini debate. 
 
Quotes 
The following are related quotes: 
 
“One major difference between the ‘games’ played by theoretical 
physicists and those played by pure mathematicians is that, aside from 
meeting the demands of internal consistency and mathematical rigor, a 
physical model must also meet the inflexible boundary condition of 
agreeing with physical reality.” 
— James Cushing (date) [5] 
 
“What is real? How do you define real? If you’re talking about what you 
can feel; what you can taste; what you can smell and see; then real is 
simply electrical signals being interpreted by your brain.” 
— Morpheus (1999), The Matrix 
 
See also 
● Allegory of the cave | Cave allegory 
● Real science 
● Realism 
 
References 

 

An ironic 2015 email communicate from Issuu.com to Libb Thims that 
his 2008 The Human Molecule booklet, on the history of human 
molecular theory, has been added to a book stack themed on “reality”, 
by user Craig Zimmermann (Ѻ), along with publications such as Pierre 
Teilhard’s The Phenomenon of Man (1939), Clifford Pickover’s Strange 
Brains and Genius (1998), among others; which corroborates will with 
James Eadon’s 2001 poll findings that indicate that some 43 percent of 
people do not, in reality, think that a human is a giant molecule.  

 

“Talent hits a target no one else can 
hit; genius hits a target no one else can 
see.”  
— Arthur Schopenhauer (c.1850), on 
Goethe 
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External links 
● Reality – Wikipedia.  
 

Recant  
In terminology, recant (TR:27) refers to a statement or belief formally and publicly renounced or revoked; an open 
confession of error. 
 
Overview 
In 1824, French physicist Sadi Carnot employed and believed in caloric theory; in his posthumous papers he indicated 
that he corrected his view. [1] In 1865, Scottish engineer and physicist William Rankine was the last of thinkers to 
believe in some variant of the material theory of heat or that heat is of material essence. [2] In 1869, however, he 
admits to the impossibility of this logic. [3] In 1887, German physical chemist Wilhelm Ostwald was of the firm belief 
that “matter is only a mirage, which the mind creates to comprehend the workings of energy.” [4] In 1909, he 
famously accepted atomic theory, and recanted on his earlier views as follows: [5] 
 
“I am now convinced that we have recently become possessed of experimental evidence of the discrete or grained 
nature of matter, which the atomic hypothesis sought in vain for hundreds and thousands of years. The isolation and 
counting of gaseous ions, on the one hand, which have crowned with success the long and brilliant researches of J.J. 
Thomson, and, on the other, agreement of the Brownian movement with the requirements of the kinetic hypothesis, 
established by many investigators and most conclusively by J. Perrin, justify the most cautious scientist in now 
speaking of the experimental proof of the atomic nature of matter, the atomic hypothesis is thus raised to the 
position of a scientifically well-founded theory, and can claim a place in a text-book intended for use as an 
introduction to the present state of our knowledge of general chemistry.”  
 
In 2014, Libb Thims tried to get Mirza Beg to recant in his position that the will of Allah was behind Gibbs energy in 
social and interpersonal chemical reactions, explaining to hims that Islam was a mythology-based belief, and that he 
would be wise to side with modern science (see: Beg-Thims dialogue); the effort, however, was to no avail. 
 
Quotes 
The following are related quotes: 
  
“It is only lately, under the conduct of professor Willard Gibbs that I have been led to recant an error which I had 
imbibed from your θΔcs namely that the entropy of Clausius is unavailable energy while that of T’ [Tait] is available 
energy. The entropy of Clausius is neither the one nor the other it is only Rankine’s thermodynamic function.” 
— James Maxwell (1873), “Letter to Peter Tait”, Dec 1 [6]  
 
References 
1. Garrison, Fielding H. (1909). “Josiah Willard Gibbs and his Relation to Modern Science, Parts I-IV” (pdf) (§1:475), 
Popular Science Monthly, Part I: 74(27):470-84, May; Part II: 74:551-61, Jun; Part III: 75:41-48, Jul; Part IV: Vol #:191-
203, Aug. 
2. (a) Rankine, William. (1865). “On the Second Law of Thermodynamics”, Philosophical Magazine (pg. 241-45; esp. 
244), Oct. 
(b) Garrison, Fielding H. (1909). “Josiah Willard Gibbs and his Relation to Modern Science, Parts I-IV” (pdf) (§1:475), 
Popular Science Monthly, Part I: 74(27):470-84, May; Part II: 74:551-61, Jun; Part III: 75:41-48, Jul; Part IV: Vol #:191-
203, Aug. 
3. Rankine, William. (1869). “On the Thermal Energy of Molecular Vortices”, Trans. R. S. Edin, xxv. pg. 557. 
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1874-1879 (Numbers 557 Letter to James Thomson, 27 March 1875, note (2) (pg. 205), 587 Draft of ‘On the 
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Redcorde, Robert  
In science, Robert Redcorde (1510-1558) was a Wales-born English mathematician and 
physician noted for his 1557 book The Whetstone of Witte, in which he introduced the 
“=” sign and penned the world’s first equation, as shown below: [1] 
 
14x + 15 = 71 
 
or  
 

 
 
in its original notation, a basic algebraic equation. With the publication of this book, 
Recorde is credited with introducing algebra into England. [2] 
 
References 
1. (a) Recorde, Robert. (1557). The Whetstone of Witte: whiche is the seconde parte of Arithmeteke: containing the 
extraction of rootes; the cossike practise, with the rule of equation; and the workes of Surde Nombers. Publisher. 
(b) Bodanis, David. (2000). E = mc² - a Biography of the World's Most Famous Equation (pg. 25). Berkley Books. 
2. Jourdain, Philip E.B. (1913). The Nature of Mathematics. London.  
 
External links 
● Robert Recorde – Wikipedia.  
 

Redford, Christopher   
In hmolscience, Christopher L. Redford (c.1982-), known as Chris or evid3nc3, is an 
American computer scientist and religious deconversion philosopher noted for his so-
called Redford deconversion model as outline in his 2009 to 2012 “Why I Am No Longer 
a Christian” video series—thematically similar in some sense to English mathematical 
philosopher Bertrand Russell's 1927 Why I Am Not a Christian—wherein he documents, 
in a very inside-the-mind look at his 2004 to 2008 Christianity belief system 
deconversion, from that of a devout Pentecostal Christian (2001) to, as he now refers to 
himself, a evidentialist secular humanist (2013), i.e. a secular humanist who bases their 
belief system on evidence. [1]  
 
God concept 
The following is representation of the "God concept", which the typical believer hold in 
their mind, as Redford explains things: 
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Even if one to three of their towers, of their mental belief nodal structures, comes under attack, such as "logical 
arguments" (e.g. how come there were no dinosaurs on the Ark?) or "morality" (e.g. how can a person be moral if we 
don't have free will), the castle (belief in the existence of God or "God concept") will still hold-fast in the mind, in 
respect to belief system or belief state. In short, in order to for a believer to be deconverted to disbelief, four of the 
seven "nodes" or towers (of God concept) have to simultaneously come under attack, and the battle or deconversion 
process typically lasts three-years. 
 
Education 
Redford completed his BS in computer science in 2005 and his PhD in 2012 in computer science, subfocus of 
intelligent systems, dissertation “Evidentialist Foundationalist Augumentation Applied to Multi-Agent Systems”, both 
in the 3.83 GPA range, at the University of Kansas. [4] 
 
Deconversion | Overview 
In 2001, Redford, a devout Church going, religious organization participating Christian, for some 17-years, entered 
the University of Kansas as a freshman with a mission to ‘spread the word of Christ’.  In 2004, after two years of 
science and philosophy classes, however, Redford’s beliefs began to change, the biggest shift—or tipping point—in 
his religious transformation came in March when he read a New Mexico professor’s [name] controversial review of the 
Bible on Amazon, an experience which Redford reflects on as follows: [2] 
 
“I found it kind of offensive, but I thought I would try to reach out to him,” Redford said. “It turned out that he had 
more to teach me than I had to teach 
him.” 
 
Redford communicated with the 
professor over email for a week and the 
logic of the professor’s arguments began 
a dramatic change in his religious ideals. 
Redford began to see ‘holes’ in the 
religion he had been committed to for 
his entire life (reaction existence).  
 In 2007, Redford made his first 
YouTube video, entitled “Re: Proof God 
is Real”, a response to a video by 
Canadian religion debate evoking 
vlogger Shawn Karon (VenomFangX) 
who attempted to give some proof of 
the existence of god discussion via the 
"first cause" argument. (Ѻ) On 11 May 
2009, Redford uploaded “VenomFangX” 
Leaves!” discussing how he doesn’t know how to feel about this, explaining that “VenomFangX was the reason that I 
and many people came to YouTube”, namely out of irritation concerning his overconfident technique of spreading 
misinformation, e.g. about the Dead Sea Scrolls, etc., about religion. (Ѻ) On 3 May 2009, Redford uploaded his “Why I 
Am No Longer a Christian” video, in which he outlined the new series he was intending to make in respect to the 
steps of his deconversion.  Redford's resulting three-year video series documents his metamorphosis into atheism, 
via video—the result of which, him studying intelligent systems theory as the focus of his computer science PhD 
work, is a rather surreal look inside the mind of someone’s step-by-step belief system reconstruction, his ‘nodal 
representation’ of the structural framework of the average belief system, being very illuminating in respect to belief 
system structure and strength. [3] His presentation is rather well-honed, as far as religio-mythology and comparative 
mythology and religious studies go, citing Karen Armstrong (A History of God, 1993), among others.  
 
(add discussion) 
 
Christopher | Etymology 
In hmolscience, an atomic theory based 
belief system, the name “Christopher”, the surname of Jesus Christ and of Christianity, is an uncommon name—the 
term “Christ”, from the Greek Christos, literally, anointed, meaning to rub with oil, from the Egyptian resurrection 
myth of Osiris, specifically to rub the re-attached erect phallus, of the crucified (cut apart), albeit reconnected 
(mummified) body of Osiris, with “oil” before divine resurrection sex, with goddess sisters Isis (Stella Maris → Virgin 
Mary) and Nephthys (Mary Magdalene), as described in the play Passion of Osiris, shown below (left), or as re-written 
in the Passion of Christ, as shown below (right): 

 

Deconversion 
(3-years) 

↔  

 

 

Redford's 7-nodal belief system of the mind model of the "God Concept", 
according to which belief in God is not one belief by a 
interlinked network of seven main belief aspects: morality, 
personal relationship, other Christians, prayer, creation, 
logical arguments, all centered around the Bible, and that 
before religious deconversion to a new belief system can 
accrue, three or more belief system nodal points have to 
come come under attack in regards to question of validity. 
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As the school “most accused of atheism”, as English natural philosopher Francis Bacon put in circa 1601, is the school 
of “Leucippus and Democritus and Epicurus”, the paucity of Christopher names, among the 1,000+ Hmolpedia 
biographies, listed below, is no coincidence; the majority of "Christophers" being objectors or detractors to 
hmolscience—the cross symbol signifying Christian or God-based objection reasoning logic:  
 
 Person Date Description 

 Christiaan Huygens 
(1629-1695)   

He turned away from Calvinism and from Catholicism; though seems, in the end, 
to have harbored some “first cause” (see: causality) belief in god framework, 
similar to his associate atomic theory reviver Pierre Gassendi. (Ѻ)  

 Christoph Wieland 
(1733-1813) 1809 Argued vehemently against Goethe's human chemical theory. 

 Christoph Ballot (1817-
1890)  1858 Argued against the calculation of the speeds of gas molecules by Clausius.  

 Christopher Dawson 
(1889-1970) 1957 [?] Describes social mechanics (discussed here), along with social physics, and 

social energetics, as one of the defunct corpses of sociology’s past. 

 Christian Anfinsen 
(1916-1995)  1970s 

Son of Bible reading Lutherans, was agnostic throughout existence, until after 
his 1972 Nobel Prize in chemistry win, after which he “found God”, commenting 
famously, views such as: “I think only an idiot can be an atheist” (1989), etc.  

 Christopher Gray 
(1941-) 2010 

[?] Writes about the “danger of a mechanistic social science”, in the theories 
of Maurice Hauriou; the same warnings emanating from the pen of John Wojcik 
(2006) of the Christianity-based Villanova University (see: Rossini debate).  

 Christopher Langan 
(1952-)  c.1995 Cited on the IQ: 200+ page; advocates for an information theory of God. 

 Christopher Southgate 
(1953-) 1993 Biochemist turned science-religion debate scholar. 

 Christian de Quincey 
(c.1955-) 2002 His Radical Nature argues that consciousness, spirit, and soul extend all the 

way down the evolutionary ladder to the atoms and molecules. 

 Christopher Edwards 
(c.1959-) c.2010 Teaches that “life is a path function; the integral of that path, that's the special 

part.” 

 Christopher Hirata 
(1982-) c.2000 Noted for HCR theory based "The Physics of Relationships". 

 Christine Kamla 
(c.1994-) 2011 Noted for Goethe-based HCR theory of modern adoption legislation.  

 
Noting that about 60 percent of the twelve "Christ-named" individuals in Hmolpedia are religious belief adherers, in 
belief system, in some sense or another, the supposition here is that a person born into the name “Christopher”, or 
equivalently Mary (or Christine), is one thus born deeper into the belief system of Christianity, more so than the 
average person, via action of their parent's idealized belief systems. Redford, in the 2012 Artificial Intelligence Review 
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publication of his dissertation, lists himself as “Chris”, which would seem to be unwritten code for religious belief 
system detachment.  
 
Quotes 
The following are related quotes: 
 
“It takes the latter half of all of one’s lifetime to unlearn the falsehood that was instilled into us during the earlier 
half. Generation after generation we learn, unlearn, and re-learn the same lying legendary lore. Henceforth, our 
studies must begin from the evolutionist standpoint in order that they mat not have to be gone over again.” 
— Gerald Massey (1883), The Natural Genesis  
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Redford 
deconversion 
model  
In models, Redford deconversion 
model, or “Redford belief system 
model” refers to the 7-point nodal 
structure, held in the mind, by typical 
Abrahamic religious adherents, 
specifically the mind of American 
Christian-turned-atheist Christopher 
Redford, in regards to the so-called 
“God concept”, a mental connectivity 
of the points: morality, personal 
relationship, other Christians, prayer, 
creation, logical arguments, all 
centered around the Bible, 
interconnected together into a belief 
in the existence of god:  

 
 
according to which, for deconversion into atheism to accrue, four of the seven nodal belief points have to come 
under susceptible attack, and eventually fall, and that this processes, if it accrues, tends to take about 3-years to 
happen. 
 
Etymology 
The Redford deconversion model was outlined in 2009 to 2012 by American computer scientist Christopher Redford, 
via a 22-part video series, which goes into retrospect detail the transition from a door-to-door recruiting Bible-
thumping Christian to an evidence-based atheist.  

 

An overview of the so-called Redford deconversion model, a 7-nodal point belief 
system of the mind model of the "God Concept", according to which belief in God is 
not one belief by a interlinked network of seven main belief aspects: morality, 
personal relationship, other Christians, prayer, creation, logical arguments, all 
centered around the Bible, and that before religious deconversion to a new belief 
system can accrue, three or more belief system nodal points have to come come 
under attack in regards to question of validity.  
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Sometime in 2013 and 2014, American electrochemical engineer Libb Thims began citing the "nodal structure" aspect 
of the model in and around Hmolpedia. 
 

Reductionism  
In isms, reductionism, as compared to anti-
reductionism, is the view, attempt, or methodology 
of "reducing" various subjects, concepts, and 
phenomena—generally biological (chnopsological) 
and or humanities centric phenomena—down to 
pure physics and chemistry.  
 
“Sometimes philosophical or scientific insights come 
from an event that’s not very profound, like a party. I 
remember at Caltech: sure there were a lot of smart 
people around, some of my roommates and even 
some professors. I remember one fellow, a pompous 
fellow, he was saying ‘physics’ is the most basic of all 
the sciences. After all it’s how the universe works, 
right? Well, one of my housemates was a 
mathematician, and he wasn’t about to let that go. 
He said ‘all your physical laws, your quote on quote 
laws, are just mathematical models, applied to the 
real world.’ As if the real world didn’t matter too 
much? (It didn’t to him). And he seemed quite smug and satisfied that he had demolished this earlier statement until 
a philosopher, a guy who had become a philosophy major, came up and he said, ‘well look, you know Bruce, that all 
of your mathematical derivations come from the axioms, the fundamental premises, the basis upon which you base 
your formulas. And Bertrand Russell proved that those can be almost arbitrary. It’s all a matter of philosophical 
choice, where you start from. Philosophy is the most basic and general of things.’ And he seemed to have everybody 
convinced, until a psychologist said ‘but wait a minute, where does all your philosophy come from? It’s all rooted in 
psychology. It’s been proved long ago. Plato just manufactured all that stuff, based upon his own impulses. You could 
psychoanalyze him and derive it all. It’s all mental.’ At which point, a biologist came up and said ‘and where does all 
this mental stuff come from? It’s all in the brain, a biological organ, that evolved over time, to certain Darwinian 
needs. Obviously, it’s all rooted in biology.’ To which the chemist said ‘and what is biology? It’s just colloidal 
chemistry. I mean look down at the level of the cell, the level of the DNA, it’s all chemistry. It’s more basic than any of 
your convoluted organs and all that.’ At which point, the physicist said ‘are you all done now?” 
— David Brin (2010), reflection (Ѻ) on circa 1971 Caltech party conversation; similar physics-based reductionism is found Dean 
Wooldridge, 1968 
 
A more recent anon circular truncation of the argument is as follows: (Ѻ) 
  
“Every biologist is, at heart, a chemist.  
And every chemist is, at heart, a physicist.  
And every physicist is, at heart, a mathematician.  
And every mathematician is, at heart a philosopher.  
And every philosopher is, at heart, a biologist.”  
 
Reductionism, in physics, according to Freeman Dyson (1995), as cited by Steven Weinberg, is the effort to “reduce 
the world of physical phenomena to a finite set of fundamental equations.” [18] 
 
Types 
The following are three main types of reductionism: 
● Cartesian reductionism 
● Gibbsian reduc onism 
● Newtonian reduc onism  
 
Reductionists 
The following are noted reductionists: Johann Goethe (1796), Auguste Comte (1854), Friedrich Engels (1882), Richard 
Feynman (1985), Libb Thims (1995), and [add]. 
 
Comte | Hierarchy of sciences 
In 1854, French philosopher Auguste Comte, in his System of Positive Polity: or System of Sociology, gave the 

 

The general model of reductionism: namely that all social 
phenomena can be "reduced" to physics and chemistry 
explanations. 
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following so called “hierarchy of the sciences”, according to which they all are, at bottom, dependent on astronomy: 
[11] 
 
“The conception of the hierarchy of the sciences from this point of view implies, at the outset, the admission, that the 
systematic study of man is logically and scientifically subordinate to that of Humanity, the latter alone unveiling to us 
the real laws of the intelligence and activity. Paramount as the theory of our emotional nature, studied in itself, must 
ultimately be, without this preliminary step it would have no consistence. Morals thus objectively made dependent 
on Sociology, the next step is easy and similar; objectively Sociology becomes dependent on Biology, as our cerebral 
existence evidently rests on our purely bodily life. These two steps carry us on to the conception of Chemistry as the 
normal basis of Biology, since we allow that vitality depends on the general laws of the combination of matter. 
Chemistry again in its turn is objectively subordinate to Physics, by virtue of the influence which the universal 
properties of matter must always exercise on the specific qualities of the different substances. Similarly Physics 
become subordinate to Astronomy when we recognise the fact that the existence of our terrestrial environment is 
carried on in perpetual subjection to the conditions of our planet as one of the heavenly bodies. Lastly, Astronomy is 
subordinated to Mathematics by virtue of the evident dependence of the geometrical and mechanical phenomena of 
the heavens on the universal laws of number, extension, and motion.” 
 
In this framework, as summarized by German physicist Karl Pearson, in Comte's hierarchy of science, morals is the 
"supreme science", about which paramount is the "theory of our emotion nature", which must be tied into: 
sociology, biology, chemistry, physics, astronomy, and lastly mathematics as the "language", in Willard Gibbs famous 
phrasing, of it all, respectively, in one unified theory. [12] This position is fortified by the fact that Goethe—the 
highest ranking universal genius—considered his 1796 "moral symbols" theory, sociology and biology based on 
physical chemistry (physics + chemistry), or affinity chemistry as it was called in Goethe's time, to be his greatest 
work or "best book". 
 
Alternatively, to put the above into a different perspective, previously, in his 1842 Positive Philosophy, Comte 
characterized four main branches of the science of the universe, referring to everything as a type of physics: celestial 
physics, terrestrial physics, organic physics, and human physics, as follows: [13]  
 
“Now that the human mind has grasped celestial and terrestrial physics, mechanical and chemical, organic physics, 
both vegetable and animal, there remains one science, to fill up the series of sciences or observation—social physics. 
This is what men have now most need of; and this it is the principal aim of the present work to establish.” 
 
Atomic reductionism 
The earliest reductionism views stem from Greek circa 475BC Leucippus-Democritus atomic theory school who held 
that everything in the universe is but atoms moving in a void. American science historian Albert Helden summarizes 
atomic reductionism as such: [7] 
“Matter can be subdivided only to a certain point, at which only atoms (that which cannot be cut) remain. The world 
is made up of atoms moving in the void. Atoms differed from each other only in size and shape, and different 
substances with their distinct qualities were made up of different shapes, arrangements, and positions of atoms. 
Atoms were in continuous motion in the infinite void and constantly collided with each other. During these collisions 
they could rebound or stick together because of hooks and barbs on their surfaces. Thus, underlying the changes in 
the perceptible world, there was constancy (atoms were neither created nor destroyed); change was caused by the 
combinations and dissociations of the 
atoms.” 
 
Pattee | Quantum mechanical 
reductionism 
In 1967, American theoretical physicist 
Howard Pattee gave the following 
reductionism model—as cited by Lila Gatlin in 
her 1972 “Reductionist/Antireductionist 
Controversy” chapter section: [8] 
 
“Although the chemical bond was first 
recognized and discussed at great length in 
classical terms, most physicists regarded the 
mature of the chemical bond as a profound 
mystery until Heitler and London qualitatively 
derived the exchange interaction [see: exchange force] and showed that this quantum mechanical behavior 
accounted for the observed properties of valency and stability. On the other hand, it is not uncommon to find 
molecular biologists using a classical description of DNA replication and coding to justify the statement that the living 

 

A typical reductionism view of the sciences, arranged from soft (sociology, 
psychology, biology) to hard (chemistry, physics) the former (softer) argued 
to be reducible to the latter (harder), with mathematics being the language 
of the hardest. 
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cells obey the laws of physics without ever once putting down a law of physics or showing quantitatively how these 
laws are obeyed by these processes.” 
(add discussion) 
 
Early history 
French philosopher Rene Descartes (1596-1650), who sought to reduction of all phenomena to matter in motion, is 
often cited as the pioneer of the reductionist point of view. Descartes' model was expanded on by English physicist 
Isaac Newton in his Principia (1867), wherein the idea of a ‘clockwork universe' was furthered. English philosopher 
Francis Bacon (1581-1626) is said to have further the reductionism views of Descartes, advocating the view that 
nature’s so-called watchworks can best be understood by 
breaking them down into parts. [5] 
 Reductionism is said to be closely related to 
determinism, the view that behavior can be predicted once 
the models of operation are worked out mathematically. This 
subject can be said to have come into inception with the 
introduction of Laplace’s demon (1814) by French 
mathematician Pierre Laplace. 
 
In 1882, German social scientist Friedrich Engels surmised 
that:  
 
“One day we shall certainly ‘reduce’ thought experimentally 
to molecular and chemical motions in the brain.” 
 
English geneticist Francis Crick (Of Molecules and Men, 1967), 
supposedly, is a reductionist spokesperson with his comment: 
[2] 
 
“So far everything we have found can be explained without 
effort in terms of the standard bonds of chemistry—the homopolar bond, the van der Waals attraction between non-
bonded atoms, the all-important hydrogen bond, and so on.” 
 
(add discussion) 
 
Reductionist / Anti-reductionist Controversy 
See main: Reductionist anti-reductionist debate  
In 1972, American biophysicist Lila Gatlin devoted a chapter section to the “Reductionist—Anti-reductionist 
Controversy”, in which she summarizes as being on the question of whether or not life can be reduced to the “laws of 
physics and chemistry”.  
 
Discussion 
Thinkers generally adverse to the possibility or conclusion that their behavior and actions of humans can be reduced 
to pure physics and chemistry, often times will turn to models such as emergence, complexity theory, holism, 
synergy, chaos theory, far-from-equilibrium theory, bifurcations, unpredictability, among others to argue that where 
as reductionism and determinism may apply at the sub-cellular level, the do not apply at the larger level of 
ecosystems and societies. [1] In this sense, the terms “reductionism” and “determinism” are generally types of 
derogatory categorical labels used by theorists against or adverse to these views.  

 

 

Left: A Descartes-Bacon view of reductionism: the premise 
that to understand nature—or a watch—one must break it 
down to its parts (generally atoms in the case of nature). 
Right:  
The general view of reductionism holds that all of 
nature—chnopsological (biological) nature specifically—
can be reduced to the known laws of physics and 
chemistry; or generally reduced down to the level of the 
atom, an entity comprised of: protons, neutrons, and 
electrons, as shown above, and their behaviors.  
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Other 
An alternative definition, by American ecosystem engineer Robert 
Ulanowicz, who seems to be against the premise of reductionism 
(in favor of, it seems: emergence and process biology, mixed with 
hues of transcendence), defines reductionism as an ideology 
which holds that "the only proper direction of scientific 
exploration is analytical, i.e. that explanations of larger 
phenomena are to be sought exclusively among events at smaller 
scale". [4] American philosopher of science Ernest Nagel, in his 
The Structure of Science (1961), according to Steven Weinberg, 
gives the “paradigmatic example of the reduction of one theory 
to another”. [16] 
 
The following books, e.g. Arthur Koestler (1969), and articles, 
according to Michael Foley (1990), are said to be representative 
of the debate on whether organisms are reducible or not to 
mechanical properties: [19] 
 
● Simon, Michael A. (1971). The Matter of Life: Philosophical 
Problems of Biology (pgs. 144-67). Yale University Press. 
● Koestler, Arthur and Symthies, John R. (1969). Beyond 
Reductionism: New Perspectives in the Life Sciences. Hutchinson. 
● Hull, David L. (1974). Philosophy of Biological Science (pgs. 125-41). Prentice-Hall. 
● Grene, M. (1971). Interpretations of Life and Mind: Essays around the Problem of Reductionism. Routledge. 
● Wisdom, J.O. (1972). “Must a Machine be an Automaton?” (abs), in: Biology, History and Natural Philosophy 
(editors: Beck and Yourgram) (pgs.291-98). Publisher. 
● Deutsch, Karl W. (1951). “Mechanism, Organism and Society; Some Models in Natural and Social Science” (abs), 
Philosophy of Science, 18(3):230-52. 
● Gardner, M. (1981). Mathematical Circus (pgs. 102-10). Harmondsworth. 
● Anon. (1982). “Why Can’t a Computer be More Like a Man?”, Economist, 
Jan 9. 
 
Quotes 
The following are related quotes: 
 
“Physical science will not stop short of a reduction of the universe and all it 
contains to the basis of mechanics; in more concrete terms, to the working 
of a machine.” 
— Carl Snyder (1903), New Conceptions in Science (Ѻ) 
 
“I would like to again impress you with the vast range of phenomena that 
the theory of quantum electrodynamics describes: It’s easier to say it 
backwards: the theory describes all phenomena of the physical world 
except the gravitational effect, the thing that holds you in your seats 
(actually, that’s a combination of gravity and politeness, I think), and 
radioactive phenomena, which involve nuclei shifting in their energy levels. 
So if we leave out gravity and radioactivity (more properly, nuclear 
physics), what have we got left? Gasoline burning in automobiles, foam and 
bubbles, the hardness of salt or copper, the stiffness of steal. In fact, 
biologists are trying to interpret as much as they can about life in terms of chemistry, and as I already explained, the 
theory behind chemistry is quantum electrodynamics.” 
— Richard Feynman (1985), QED: the Strange Theory of Light and Matter [6]  
 
“Since human organizations are staffed by human beings, and since human beings are biological organisms, it might 
be argued that my research problem is indeed biological. And since biological organisms are constructed from 
molecules, and those molecules from atoms, and the atoms from elementary particles—all obeying the laws of 
quantum mechanics—it might even be argued that research on human organizations is merely a rather baroque 
branch of physics.” 
— Howard Pattee (1973), Hierarchy Theory: the Challenge of Complex Systems [15] 
 
“One hears it said that biology is just a branch of chemistry, which is turn just a branch of physics.” 
— Paul Davies (1988) [13] 

 

 

Left: The four tiers of reductionism from the cover of 
the 2010 book Promises and Limits of Reductionism in 
the Biomedical Sciences, giving the depiction that 
marriage can be explained, underlyingly, in terms of 
pure physics and chemistry. [10] Right: Science fiction 
writer David Brin on a CalTech party on which science 
is the most basic.  

 

A 2013 hierarchy of sciences diagram by 
Eric Fisk.  



4090     Hmolpedia 
 
“Most of the useful concepts of chemistry … are imprecise. When reduced to physics, they tend to disappear.” 
— Roald Hoffmann (1988), “Under the Surface of the Chemistry Article” [17] 
 
“The reductionist attitude provides a useful filter that saves scientists in all fields from wasting their time on ideas 
that are not worth pursuing.” 
— Steven Weinberg (1992), Dreams of a Final Theory (pg. 64)  
 
“Present knowledge rests on the foundation of physics, which will be used to support our contentions herein. 
Accordingly, we admit the postulate that reality may ultimately be reducible to certain elementary particles. It is they 
eventually make up everything, from the most banal material things to the most exalted ethereal ideas. These 
particles, named fermions, are of two kinds: leptons and quarks. The former, of which electrons are the most 
prevalent example, are very antisocial in that they exist alone; while the latter are quite sociable and so are always 
found in groups. Quarks combine to form protons and neutrons, which make up the atomic nucleus. As the 
fundamental units of matter, various combinations of atoms, composed of nuclei and revolving electrons, build up all 
material structures, from molecules and cells, to planets and stars. In between, there is the realm of human society 
with its own kind of individual and collective entities.” 
— Paris Arnopoulos (1993), Sociophysics (pg. 22); 2005 edition (pgs. xlviii)  
 
“The ideal of the 11th/17th century physicists was to be able to explain all physical reality in terms of the movement 
of atoms. This idea was extended by people like Descartes who saw the human body itself as nothing but a machine. 
Chemists tried to study chemical reaction in this light and reduce chemistry to a form of physics, and biologists tried 
to reduce their science to simply chemical reactions and then finally to the movement of physical particles. The idea 
of reductionism which is innate to modern science and which was only fortified by the theory of evolution could be 
described as the reduction of the spirit to the psyche, the psyche to biological activity, life to lifeless matter and 
lifeless matter to purely quantitative particles or bundles of energy whose movements can be measured and 
quantified.” 
— Seyyed Nasr (1993), A Young Muslim’s Guide to the Modern World [14] 
 
“Science allegedly explains things reductively—by analysing them into components. For example, the resistance of a 
wall to being penetrated or knocked down is explained by regarding the wall as a vast aggregation of interacting 
molecules. The properties of those molecules are themselves explained in terms of their constituent atoms, and the 
interactions of these atoms with one another, and so on down to the smallest particles and most basic forces. 
Reductionists think that all scientific explanations, and perhaps all sufficiently deep explanations of any kind, take this 
form.” 
— David Deutsch (1998), The Fabric of Reality [9] 
 
See also 
● Physicalism 
● Materialism 
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Comtean Reductionism 

Left: a humorous take on reductionism in romance. Right: 
Auguste Comte's 1854 ordering of the sciences, according to 
which everything reduces chemistry, physics, astronomy, and 
ultimately to mathematics. 
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Philosophy of Science, University of Sydney, May; CreatingTechnology.org. 
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Reductionist anti-reductionist debate  
In debates, the reductionist anti-reductionist debate is a debated surrounding the question of whether or not the 
biological sciences can be reduced to the physical sciences. 
 
Discussion 
In large part, the reductionist anti-reductionist debate seems to be nothing but a variant of the life vs non-life debate. 
In the hmolsciences, the question or rather accusation of reductionism (as though this were some sort of crime?), 
usually brought up by antireductionists, often comes to the fore in topics where physical science terms are applied to 
the humanities. In the 2010 Human Chemistry 101 video “Sexual Heat: Pop Quiz”, by American electrochemical 
engineer Libb Thims, wherein physical sexual heat is equated with enthalpy, for example, one responder commented 
“is this not just reductionism?” [1] The essential problem here seems to be that as children we are never taught that 
many physical principles (e.g. Boerhaave's law, collision theory, spontaneity principle, chemical bonding, Gibbs free 
energy, enthalpy, entropy change, exchange force, etc.), but not all physical principles (e.g. Pauli exclusion principle, 
Heisenberg's uncertainty principle, etc.,) apply to us as socially, and that some may or may not apply to us (e.g. wave 
particle duality). 
 
Provincialists vs. autonomists 
In 1972, American biophysicist Lila Gatlin devoted a chapter section to the “Reductionist—Anti-reductionist 
Controversy”, in which she summarizes as being on the question of whether or not life can be reduced to the “laws of 
physics and chemistry”. She sites Francis Crick (Of Molecules and Men, 1967) as being the reductionist spokesperson 
with his comment: 
 
“So far everything we have found can be explained without effort in terms of the standard bonds of chemistry—the 
homopolar bond, the van der Waals attraction between non-bonded atoms, the all-important hydrogen bond, and so 
on.” 
 
The spokespersons for anti-reductionism view (which seems to be her inclination) are physicists Walter Elsasser (The 
Physical Foundation of Biology, 1955; “The Atom and the Organism”, 1966) and Eugene Wigner (Symmetries and 
Reflections, 1967) who supposedly find difficulty with the view that living systems obey the fundamental laws of 
chemistry and physics (in particular quantum mechanical laws) and go on to postulate the existence of higher “biotoic 
laws” said to govern living systems. [2] 
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In 1985, American philosopher Alexander Rosenberg classified the two debating parties as either “autonomists”, who 
believe that the biological sciences are sufficiently different form the physics sciences that biological theory and 
practice must remain permanently insulated from distinctive methods and theories of the physical sciences, and the 
“provincialists”, who hold that biological science is a subset of the physical sciences and that biological findings and 
theories must be not merely compatible with those of physics but must actively cohere with its theoretical 
achievements. [3] In his 1988 chapter “Entropy and Evolution”, American systems ecologist Edward Wiley elaborated 
on Rosenberg’s bipartisan model arguing to the effect that provincialists have the correct logical and philosophical 
attitude: 
 
“What there is in biology that cannot be accommodated in principle to physical sciences should be jettisoned.” 
 
as expressed by Rosenberg, with the exception that, as Wiley surmises, “provincialists must understand that 
biological systems are hierarchical and disjunctive and thus may elude satisfactory reduction.” [4] 
 
See also 
● Francisco Ayala  
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Redefined (song)  
In music chemistry, Redefined is a 2014 dance song by Australian song 
writer and music producer Tyson Illingworth [tyDi], featuring Melanie 
Fontana and Novaspace, which features the core thermal term hook 
“you only need one spark to start a fire … now when I think of love it’s 
redefined” (the “club mix” being much better than the “radio edit”); 
which is his most popular song to-date, since 2010, according to 
MetroLyrics.com color-coded hot-to-cold ranking system. [1] 
 
Overview 
In 2011, Australian song writer and music producer Tyson Illingworth 
[tyDi] began writing songs, totaling over 300 different songs; of which he 
pulled the best 20 for his 2014 album; which he explains in interview as 
follows: [4] 
 
“This new one is called ‘Redefined’, it’s coming out in September. It is my 
follow-up to ‘Shooting Stars’. It’s got 20 tracks on there. I’m not even 
kidding, I wrote close to 300 songs to nail it down to 20. I just wrote song after song after song. Every week I was in 
the studio just writing songs and scrapping them or keeping them a folder and filtering them down to the best ones 
so the album is the best 20 songs that I’ve made over the last 3 years.”  
 
In 2015, Libb Thims ranked “Redefined” as #6 position in the HumanChemistry101 “Chemistry Music” playlist of the 
top 16 chemistry music (or music chemistry) and physical chemistry music (or music thermodynamics) themed songs. 
[5] 
 
Lyrics | Analyzed  
The following are the lyrics to “Redefined” with hyperlink, discussion, and analysis (see: Beg analysis) of the thermal 
word usage: [2] 
 

Lyrics Analyzed  

   

 

A screenshot from the 2015 video for 
"Redefined" wherein Tyson Illingworth seems 
to be "falling like an angel" from heaven, after 
a breakup. [3] 
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Falling like an angel 
Who forgot how to fly 
Like a stranger 
That I've seen too many nights 
And all these layers 
Building up over time with you 
Come back to let me out 

He seems to be referring to how 
"falling from love" is the reverse 
feeling of "falling in love" [?] 

 

   

And you reveal the mystery 
Rewrote my history 
When I had half my truth 
I found the rest in you 
Got the ability 
To take a broken dream 
And with the four letter word 
redefine what it means 

  

   

You only need one spark to start a 
fire 
You only need one heart to save life 
It only takes one word to get inspired 
Now when I think of love it's 
redefined 

Cartoon photo from "freely-running" 
article on love as a combustion 
reaction: 

 

Compare: 
 
“If love was a fire 
Then we have lost the spark 
Love never felt so cold 
If love was a light 
Then we're lost in the dark 
Left with no one to hold” 
— Usher (2001), “Separated” (Ѻ)  

   

It was like water 
Slipping right through my hands 
Tried to hold on but 
Never could understand that I was 
stronger 
Than all the physical plans 
Until you came along and showed me 
how 

 

 

   

And you revealed the mystery 
Rewrote my history 
When I had half my truth 
I found the rest in you 
Got the ability 
To take a broken dream 
And with the four letter word 
redefine what it means 

  

   

You only need one spark to start a 
fire 
You only need one heart to save a life 
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It only takes one word to get inspired 
Now when I think of love it's 
redefined 
2x 

 
(add discussion) 
 
Sparking a fire | Discussion 
Historically, philosophies that 
admixture “spark, fire, love” are 
numerous, possibly dating back to 
"flux and fire" philosopher 
Heraclitus; each advancing in 
precision with each century.  
 
The following is a segment by 
Marcabru (c.1130-1150) from Fin’ 
Amors: [6]  
 
“Love acts like the spark which 
makes fire smoulder in the sooty 
cinder and burns up the wood and 
straw—Hear me!—and the man who 
is devoured by this fire does not 
know in which direction to flee.” 
 
Other closer to the 20th century 
poetical usages include: e.g. “we are 
a queen, my drops of tears I’ll turn to drops of fire” (Shakespeare) (Ѻ); “in her eyes the fire of love doth spark” 
(Edmund Spenser) (Ѻ)(Ѻ); among others. In 2015, Dauren Francis, in his self-help book Built to Last: a Successful 
Marriage and Relationship (Ѻ), incorrectly used the phrase in respect to a burned out marriage, giving the un-sound 
advice: “it doesn’t matter if you have been married for one week or fifty years; you must still show love to each 
other. It only takes one spark to start a fire. Learn to be that spark in your marriage. Show her how much you love 
her.” Then, averring to religious talk, states that “god has brought you both too far for you to give up now”. This, 
however, is fairytale advice. When wake up in the morning while camping and your campfire, which you previously 
lighted the night before, has burned up the wood into a small pile of coal and ashes, you DON’T try to re-light the 
ashes and coals, thinking that god had made the wood for a purpose, which is to burn, and that since god has brought 
the wood this far, one should not give up on it. NO, wrong logic. One puts new wood into the fire pit and re-lights a 
new fire with “one spark” so to warm up and cook breakfast. The same is true of humans reacting together, via so-
called “social combustion theory”, human chemical reaction theory, or love the chemical reaction, but beliefs have 
many people attempting to relight burnt out coals and ashes of relationships in the name of religious beliefs or 
whatever to no avail.  
 
Quotes 
The following are related quotes: 
 
“How terrible it is to love something that death can touch.” 
— Tyson Illingworth [tyDi] (c.2011), opening quote to 2015 Redefined video [3] 
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Reflections on the Motive Power of Fire  

 

A comparison of the "love at first sight" model of relationships (top) with the "love at 
first spark" model of relationships (bottom) showing, via campfire analogy, the 
absurdity of people trying to re-spark burned out relationships so to start the fire 
again, something no one would ever do at a "real" campsite, but that many attempt to 
do in the hypothetical world of imagined relationships. 
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In famous publications, Reflections on the Motive Power of Fire – and on 
Machines Fitted to Develop that Power or Réflexions sur la Puissance Motrice du 
feu et sur les Machines propres à Développer cette Puissance 1824 pamphlet or 
booklet, 45 to 118 pages in length (depending on version), self-published by 
French physicist Sadi Carnot, which outlined a generalized theory of heat 
engines and their limitations. [1] Carnot's Reflections, according to the views of 
American cold historian Tom Shachtman, has been praised as: [3] 
 
“The most original work ever written in the physical sciences, with a core of 
abstraction comparable to the best of Galileo.”  
 
Carnot's Reflections, in short, acted to launch the science of thermodynamics by 
introducing the now-famous conceptions and postulates of: Carnot cycle, 
Carnot engine, Carnot’s theorem, the definition of work, as in weight lifted 
through a height, among others. [1] 
 
Reviews 
Carnot printed 600 copies of his Reflections. One copy was presented before 
the Academie. There was a long and appreciative review of it in one journal, a 
brief notice in another, and an encomium by Nicholas Clement who recommended it to students. [3] Other than this, 
it is said, for the next ten years the book went unnoticed. 
 
Clapeyron's graphical analysis  
In 1834, French physicist Émile Clapeyron revived Carnot's Reflections with his paper Memoir on the Motive Power of 
Heat, by presenting a graphical analysis, using Scottish engineer James Watt’s indicator diagrams, of the cycle 
described by Carnot. [2]  
 
Thomson’s search 
See main: search for Carnot’s Reflections 
In 1839, at the Royal Belfast Academical Institution of Northern Ireland, where a young 15-year-old student William 
Thomson was in attendance, Scottish educator John Nichol, a professor of astronomy, took the chair of natural 
philosophy. That year, Nichol updated the curriculum, introducing the new mathematical works of Joseph Fourier. 
The mathematical treatment much impressed young Thomson, who became intrigued with Fourier's Théorie 
analytique de la chaleur and committed himself to study the "Continental" mathematics resisted by a British 
establishment still working in the shadow of English physicist Isaac Newton. In 1845, Thomson went on a famous 
search for Carnot’s Reflections. This effort eventually resulted in the publication of his two famous articles: “On an 
Absolute Thermometric Scale Founded on Carnot’s Theory of the Motive Power of Heat” (1848) and “An Account of 
Carnot’s Theory of the Motive Power of Heat: with Numerical Results Deduced from Regnault’s Experiments on 
Steam” (1849), which eventually found their way into the hands of German physicist Rudolf Clausius, which resulted 
in launching of the science of thermodynamics. [4] 
 
Helmholtz 
In German physicist Hermann Helmholtz’s 1847 memoir “On the Conservation of Force” gives mention of both Carnot 
and Clapeyron, which seems to be one of the first published revivals of Carnot’s work, Clapeyron aside. [5] Helmholtz 
cites their work on heat as illustrations of the sorts of causal explanations of which he approves, and notes they are 
premise upon the prohibition of perpetual motion. [6] 
 
Other 
The first English translation was made by American mechanical engineer Robert Thurston in 1890 based on an 1878 
French reprint. 
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Refrigerator  
In engineering, a refrigerator is a heat engine that is run 
in reverse, the cycle of which operates such that work is 
done on the working substance so as to resultantly cause 
heat to flow from a cold body to a hot body. 
 
History 
In 1748, Scottish chemist William Cullen was the first to 
make artificial refrigeration, using the phenomenon of 
cold being produced by evaporating liquids (nitrous 
aether), plus a vacuum. Cullen's device has come to be 
known as the Cullen refrigerator. In 1805, American 
inventor Oliver Evans laid the foundation for the 
continuous-cycle vapor-compression refrigerator when 
he conceived a method for recycling vaporized 
refrigerant. Evans design (see diagram below) operated 
such that after removing heat from the surrounding 
environment, vaporized refrigerant would move through 
a compressor, and then a condenser, where it would 
revert back into a liquid form and begin the process 
again. Evans, curiously similar to Denis Papin and his 
cyclical heat engine design, however, never saw his 
design through into actuality. [7] 
 In 1824, French physicist Sadi Carnot introduced the 
Carnot cycle, using the labels of the hot body as the 
"furnace" and the cold body as the "refrigerator", in the 
discussion of which he laid out the basic operation of the refrigerator as a reverse-operated heat engine. In 1834, an 
associate of Evans, American-born English inventor Jacob Perkins built on Evans’ ideas to construct a cyclic vapor-
compression machine, using ether as a refrigerant. Perkins refrigeration machine was the first full-scale machine to 
contain a compressor, a condenser, and expansion valve, and an evaporator—the basic parts to a modern mechanical 
compression refrigeration system. Perkins, however, never developed his machine for commercial use. [7]  
 In 1870, German mechanical engineer Carl Linde used the science of thermodynamics to design a system to 
refrigerate beer, and was said to have been the first to use this scientific approach. [2] 

 
Local entropy decrease 
The refrigerator model is often incorrectly invoked 
to explain or account for the apparent order of 
evolved entities, e.g. humans, against the apparent 
tendency to disorder interpretation of entropy, such 
that humans, animals, and plants are seen as a type 
of “local entropy decrease”, something to the effect 
that the sun does work to decrease entropy, a low 
entropy structure assumed to be synonymous with 
an ordered animate thing, such as a human. 
 Historically, the "local entropy" model of life 
seems to have been first introduced in the 1947 
book Time and Thermodynamics by Belgian-born 
English thermodynamicist Alfred Ubbelohde, in 
which he first gives a derivation that the chilled 
space inside of a refrigerator is a region of "local 
decrease in entropy" and then goes on to argue that 
this this is analogous to life. [3] 

 

A standard operation heat engine (left) operated by a forward 
Carnot cycle, shown adjacent to a refrigerator (right), a heat 
engine operated by a reverse Carnot cycle: the idea being that 
by removing heat from a low temperature region or source (say 
the volume of the region inside of a freezer), by contact with a 
working substance (shown as the circle, above), being typically a 
gas, such as ammonia or carbon dioxide, which is forced to 
compression (work done on the substance) by an external 
energy or work input (say from the power company), and then 
passing this removed heat to a third body, i.e. the heat sink or 
body of air surrounding the refrigerator in the kitchen. [1] 

 

A vapor-compression refrigerator, similar to the one made in 1834 
by American-born English inventor Jacob Perkins. [7] 
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A 1992 version of this humans having a low entropy derived by 
a sort of refrigerator operation logic is given by Polish-born 
Canadian physicist Marek Roland: [4]  
 
“During the production of clothing, cars, and chemical 
compounds, etc., the entropy of the system is decreased 
because the components become organized. This is done, 
however, at the expense of the manufacturing system 
(including people) whose entropy [human entropy] will 
increase during this process [similar to how] a refrigerator 
[makes ice] at the expense of increased entropy of the 
environment.”  
 
In 2000, Indian science philosopher Srdan Lelas employed this 
argument as such: [5] 
 
“The living organism seems to be a macroscopic system which 
in part of its behavior approaches to that purely mechanical (as 
contrasted with thermodynamical) conduct to which all 
systems tend, as the temperature approaches the absolute 
zero and the molecular disorder is removed. The challenge of 
being a living being is much more demanding than the 
challenge of being a refrigerator. What Schrodinger is pointing to here is the bearing of the entropy principle, or the 
second law of thermodynamics, on the characterization of living beings.” 

Although its is not at all correct what Lelas is saying here, being that Gibbs free 
energy is the quantity of interest when it comes to explaining human states of 
order or disorder, the notion of a human as a refrigerator is, nevertheless, 
exemplified. 
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A 1851 version of American physician John Gorrie's ice 
machine, invented in 1841, which he used to cool the 
rooms of patients suffering from fever in his hospital. [6] 

 

A local entropy decrease interpretation 
of a refrigerator. 
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Regalla, Vamshi   
In human thermodynamics, Vamshi Regalla (c.1985-) is an Indian chemical engineer 
and short film production hobbyist noted for his 2012 short film “A Strange Thing 
Called Love”, coproduced with American mechanical engineer Ravi Vedula, turned 
Journal of Human Thermodynamics article “A Strange Thing Called Love: in the View of 
Chemical Thermodynamics”, wherein they outline their take on the chemical 
thermodynamics of love, employing Thims-Pati style reaction mechanisms (see: love 
thought experiment): [1] 
 

 
 
Education 
Regalla completed his BS in chemical engineering at Osmania University, India, after which he spent two years in 
manufacturing industry, and presently is a spend analyst with a procurement consulting company.  
 
See also 
● Goethe timeline 
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Regarding Definitions  
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In famous publications, Regarding Definitions is the opening 
chapter to Alfred Lotka’s 1925 Elements Physical Biology, 
wherein he attempts to grapple with the difficulties of 
attempting to define ‘life’ according to physics and chemistry, 
in which he topples all the standing definitions of life, models 
of life, and theories of life as lacking foundation; amid which, in 
his note 18, he states the following, in respect to "systems" 
defined energetically, e.g. heated by sunlight: 
  
“It should be observed that nothing has been said of life in 
describing the system. The system may or may not comprise 
living organisms, the argument remains the same. This 
suggests that a term, such as life, so vague that it defies 
definition, is perhaps not likely to play an important part in any 
exact argument; we may, indeed, find it wholly unnecessary. It 
may, in time, in the literature of exact science, meet with the 
fate of the word cause: a term of rare and at best incidental 
occurrence in records of exact investigations.” 
  
Lotka, here, in pioneering fashion nearly reaches the “life 
disappears from the scene when physics and chemistry have 
entered” view (Sherrington, 1938), and nearly the “we should 
abandon the word alive” position (Crick, 1966), and close to 
the “defunct theory of life” (Thims, 2009) and more recent “life 
does not exist” (Rogers, 2010; Jabr, 2013) positions. In the end, 
he concludes that searching for the life/non-life distinction is 
but a game of “hunting for the Jabberwock”. [2]  
 Not able to jettison the term “life” as defunct, and or 
suggest terminology reform (see: life terminology upgrades), 
though he does hint at this (e.g. the function quantity ½mv ² is 
called “kinetic energy’, a universal term), likely owing to his 
early time period, he ends with: “we shall, wherever 
convenient, continue to employ the terms life, living organism, 
merely as a matter of convenience.” Jumping ahead a century, 
it is has become no longer convenient, in fact inconvenient, to 
retain the term “life”, e.g. in attempting to define fields of 
study such as “bio-thermodynamics” (see: biothermodynamics) or bio-physics (see: biophysics), or terms such as bio-
Gibbs free energy (e.g. Mark Janes), which, to use Lotka’s language, insert the Jabberwock, a fictional concept, into 
hard science (nonfiction subject). 
  
Contents 
The following is the full chapter: [1] 
  

CHAPTER I  
REGARDING DEFINITIONS  

  
“Truth comes out of error more readily than out of confusion.  
— Francis Bacon (1620), New Instrument of Science (§2:Aphorism 20) (Ѻ) 
  
A definition is a purely arbitrary thing. If I choose to define a triangle as a plane figure bounded by four sides and 
having four angles; and if, also, I define a quadrilateral as a plane figure bounded by three sides and having three 
angles, I shall run into no logical conflicts; my geometry need in no wise depart from that of Euclid; I shall need to 
make no changes in existing works on geometry, beyond that of substituting throughout the word triangle for the 
word quadrilateral, and vice versa.  
  
But while a definition is in this sense, from the point of view of logic, a purely arbitrary thing, while my definition of a 
triangle as a four-sided figure may be ‘admissible’, it is by no means expedient.  
  
Thus the definition of terms, which naturally forms one of the first steps in the systematic treatment of any subject, 
may present no particular problems of logic, but it does present certain problems of expediency.  
  
In the geometrical example cited, the unusual definitions given, though quite permissible, are inexpedient for simple 
etymological reasons. Such a choice of terms would be misleading, and, instead of assisting the memory, would 

 

Attempts a definitions of “life”, from a physicochemical 
point of view, and or efforts to discern a “life/non-life” 
divide, via similar means, according to Alfred Lotka 
(1925), as elaborated on in his erudite chapter 
“Regarding Definitions”, is but a hunt for the 
Jabberwock, the fictional monster of the 1871 nonsense 
poem “Jabberwocky” by Lewis Carol, which is made 
entirely of nonsense words. [2]  
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impose upon it an unnecessary burden. In this case the application of the principle of expediency is obvious to the 
point of being grotesque, the example having purposely been chosen to illustrate the principle in drastic fashion.  
  
But the framing of definitions at times involves more subtle considerations of expediency, so subtle in fact, that they 
may be overlooked, or misunderstood, and a problem which is, in truth, a problem of definition, falsely masquerades 
as a problem of fact. Certain pseudo-problems of science have owed their origin to a failure to realize this 
circumstance. [N1]  
  
The writer of the book of Genesis shows good judgment. Our legendary forebear, the originator of the first biological 
system of nomenclature, sees each creature first, and thereupon names it. We have not always been equally wise. 
Sometimes we have tried to invert the method; we have found or made a name, and then gaily set forth on an 
expedition to discover the thing that should answer to that name; we have hunted the Jabberwock. Forgetful of the 
wisdom of Mephistopheles:  
  
“Derm eben wo Gedanken fehlen / Da stellt ein Wort zur rechten Zeit sich ein” 
[For precisely where thought missing / Since provides a word at the right time, a] 
  
we have given way to an inherent bias of the human , mind described in characteristic fashion by H.G. Wells: [N2]  
  
“When we have a name we are predisposed and sometimes it is a very vicious predisposition to imagine forthwith 
something answering to the name If I say Wodget or Crump, you find yourself passing over the fact that these are 
nothings, .... and trying to think what sort of a thing a Wodget or a Crump may be. You find yourself insensibly, by 
subtle associations of sound and ideas, giving these blank terms attributes. [N3]” 
  
So the biologist of the past generation, finding in his native vocabulary the words ‘animal’ and ‘plant’, forthwith 
proceeded in an effort to establish precise distinctions between animals and plants, never giving any thought, it 
would seem, to the fact that these names had already been parceled out generations ago, by ‘popular’ consent, by 
unscientific persons without any regard to fine distinctions. There is clearly, here, the tacit assumption that because 
two distinct words are found in the vocabulary, therefore two correspondingly distinct things exist in nature. In point 
of fact, we know well enough (though we may not at all times have this knowledge clearly in the focus of our 
consciousness) that in nature many things form finely graded series, with extremes at the two ends, extremes to 
which our vocabulary has lent more or less definitely associated names, but with no definite line of demarcation 
between. Examples of this are innumerable. We speak of objects as being red, orange, yellow, green, blue, violet, etc. 
There is nothing in nature to correspond to such staccato classification of colors: the visible spectrum runs 
continuously from a wavelength of about 8x10^-4 mm (extreme red) to about 4X10^-4 mm (extreme violet). Cases 
therefore must necessarily arise when we are in doubt whether to call a thing blue, or green, for example; and such 
doubt can be resolved, if at all, only by arbitrary definition. The question is not ‘what is green, and what is blue’, but, 
at best, ‘what shall we agree to call green, and what blue.’  
  
It lies in the nature of the mechanism by which we enter into possession of our knowledge, that problems of 
definition of this kind arise. We are equipped with two separate and distinct senses, the one responding to 
electromagnetic waves ranging from about 4x10^-4 to 8x10^-4 mm, light waves; the other to somewhat longer 
waves otherwise of the same character, heat waves. Accordingly we have two separate terms in our language ‘light’ 
and ‘heat’, to denote two phenomena which, objectively considered, are not separated by any line of division, but 
merge into one another by gradual transition. Here the question might be raised whether an electromagnetic wave of 
a length of 9 x 10^-4 mm is a light wave or a heat wave. The answer is obvious: Call it what you please, it is merely a 
question of arbitrary definition. We must beware of: 
  
“That false secondary power by which we multiply distinctions, then deem that our puny boundaries are things, that 
we perceive, and not that we have made.” 
— Wordsworth (c.1820) 
  
Definitions in Biology 
The attempt to establish a rigorous distinction between ‘animals’ and ‘plants’ may be similarly regarded. Expediency 
demands that if these terms are appropriated for exact scientific use, their sense, when so used, shall, if possible, be 
reasonably near akin to the sense commonly associated with these words. The difficulties encountered in seeking to 
establish a satisfactory line of division between animals and plants were long regarded as difficulties in a problem of 
fact. It was thought that some biological principle must be sought which divided animals from plants.  
  
The truth is, of course, that we may define "animals" and "plants" any way we please- as for instance by reserving the 
term, plant for an organism possessing cellulose' but whether such definition is ‘correct’ or ‘satisfactory’ is not a 
question of biological fact, it is a question of expediency. It is not a question whether there is any definable difference 
between animals as a class and plants as a class, nor what this difference is, but whether it is expedient to retain for 
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purposes of strict scientific classification the popular terms ‘animals’ and ‘plants’, which were not originally founded 
upon any rigorous examination of facts; and if so, where we should, by definition, draw the line of separation.  
  
When the problem is viewed in this way the difficulty of distinguishing between animals and plants vanishes. In the 
case of the higher forms of life it is easy to establish biological distinctions that do not conflict with the popularly 
drawn lines of division. In the case of certain lowly forms of life popular distinctions cannot exist, since these forms 
are not known to the public except through biological publications. And the biological line of demarcation we can, by 
definition, draw arbitrarily where we choose, or, better perhaps, we may say that the terms ‘animal’, ‘plant’, do not 
correspond to any fundamental objective distinction and, though conveniently applied to certain common forms of 
living matter, are entirely unnecessary [N4] and only introduce difficulties of definition and classification when 
applied to certain simple organisms. What difference does it make whether we call Volvox a plant or an animal? 
Whether it is a plant or an animal is merely a matter of definition, not a question of biological fact.  
  
Somewhat similar remarks apply to the narrower divisions into which the biologist divides the world of living 
organisms. Disputes as to what constitutes a species are fruitless. ‘A species is a thing described as such.’ This is 
simply a matter of definition. If on grounds of expediency one definition is preferable to another, it may be well to 
urge its general adoption. But its adoption or rejection will neither add nor subtract one jot from our stock of 
ascertained facts.  
  
It is necessary to guard against the error of disputing about mere words. Not always does this error strut about in 
such blatant form as in the example quoted by Fechner: S. Sachs, in a book published in 1850, takes the astronomers 
to task for their presumptuous speculations: ‘How do they know that the star they call Uranus is Uranus?’  
  
If anyone should think that in our day it is no longer necessary to guard against errors of this kind (though less gross, 
perhaps), let him consider such a question as this: Is not the perennial debate between vitalism and mechanism a 
quibble about words? Is not the whole situation summed up accurately in the words of L. J. Briggs:  “The mechanism 
of plant processes not at present explainable on a physico-chemical basis would be termed by the vitalistic school 
‘vital’, by the physico-chemical school ‘unknown’?” [N5] 
  
And in searching for the essential characteristics of life, those that should finally and conclusively distinguish the living 
from the non-living, are we not just searching for the thing in nature that should correspond to a word in our 
vocabulary? Are we not hunting the Jabberwock?  
  
Definitions of Life 
The difficulty of giving a precise meaning to the word life has been realized probably by everyone who has ever 
seriously attempted a definition. Herbert Spencer remarks:  
  
“Classifications are subjective concepts, which have no absolute demarcations in nature corresponding to them. 
Consequently, when we attempt to define anything complex we can scarcely ever avoid including more than we 
intended, or leaving out something that should be taken in. Thus it happens that on seeking a definition of life, we 
have great difficulty in finding one that is neither more nor less than sufficient.” 
  
Nevertheless he proceeds to establish his definition of life: “The continuous adjustment of internal relations to 
external relations.” [N6] It cannot be said that Spencer has been very happy in this choice of a definition or that he 
has been at all successful in avoiding the very pitfalls which he himself so clearly points out. For obviously many 
purely mechanical systems fall under this definition. It would, for example, include a windmill provided with a device 
automatically turning its arms into the most favorable plane according to the direction of the wind. [N7] Indeed, in a 
sense it is true of every physical system that it ‘adjusts its internal relations to external relations.’ For this statement 
simply implies that there is a tendency for the establishment of equilibrium between a selected portion of a physical 
system, and the remainder, the environment. Thus, for example, if the system 2H2 + O2 is left to itself hi a suitable 
vessel at 1480°C [N8] and one atmosphere pressure, the ratio H2 / H20 which we may term an ‘internal relation’ of 
the system, assumes the value 0.0002. If now the external conditions of temperature and pressure are changed to 
2929°C and one atmosphere pressure, the internal relation H2 / H20 adjusts itself to the new external condition and 
acquires the value  
0.11.  
  
With better judgment than Herbert Spencer, Sir Edward Schafer frankly evades the definition of life. He remarks: [N9] 
  
“The ordinary dictionary definition of life is ‘the state of living’. Dastre, following Claude Bernard, defines it as ‘the 
sum total of the phenomena common to all living beings.’ Both these definitions are, however, of the same character 
as Sidney Smith's definition of an Archdeacon as ‘a person who performs archidiaconal functions.’ I am not myself 
proposing to grapple with a task that has proved too great for the intellectual giants of philosophy, and I have the less 
inclination to do so because recent advances in knowledge have suggested the probability that the dividing line 
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between animate and inanimate matter is less sharp than it has hitherto been regarded, so that the difficulty of 
finding an inclusive definition is correspondingly increased.” 
  
It is, indeed, an elementary historical fact that, as knowledge has advanced, the cope embraced in the term ‘vital’ 
processes has continually decreased, since Wohler took the first cut out of it in 1828 by the synthesis of a ‘vital 
product’ (urea) in the laboratory; and the field of known physico-chemical processes going on in living organisms has 
correspondingly increased. For the rest, the most uncompromising vitalist does not deny that some, at least, of the 
processes going on in living matter re physico-chemical. Even so fundamentally biological a process as the stimulation 
of n ovum to development we have learnt to effect by purely physical means.  
  
Alleged Characteristics of Living Matter 
On the other hand some of the features commonly ascribed to living matter as its peculiar and characteristic 
attributes seem Irrelevant to the point of triviality. This remark applies particularly to the distinction sometimes 
claimed for living matter, that it grows ‘from within’, as distinguished from crystals, which, in a suitable mother 
liquor, ‘grow from without’. There may or may not be many and profound differences between a bacterial colony 
growing in a culture medium, on the one hand, and on the other hand a mass of crystals growing in a supersaturated 
solution. But whether the growth takes place from within or without is merely an accident of structure. If a droplet of 
chloroform is brought near to a glass particle coated with shellac, the drop flows around the particle, engulfs it, 
absorbs the shellac coating and finally rejects the ‘undigested’ glass particle. [N10] The droplet thus grows ‘from 
within’.  
  
In point of fact ‘growth from within’ is the rule and not the exception in chemical systems. For what do we mean by 
growth? We mean the increase of the mass of one component of a system at the expense of another. It is precisely 
the same thing as that which occupies the center of attention of the physical chemist, though he does not ordinarily 
call it growth. In fact, he does not find it necessary to give it any particular name, for, being accustomed to the use of 
mathematical methods and symbols, he simply writes it dm/dt, rate of increase of mass with time, or, more often, 
d/dt (m/v), rate of increase of concentration (mass/volume) with time. And in homogenous systems, at least, which 
(on account of their comparative ease of theoretical and experimental treatment) figure prominently in the physical 
chemistry of today, growth is necessarily from within.  
  
Some writers (J. Loeb, The Organism as a Whole, 1916, p. 28) have seen a characteristic feature, peculiar to living 
organisms, as distinguished, for example from crystals growing out of a solution, in the fact that the latter grow by a 
physical process, the former by chemical processes. Leaving aside the question as to whether there exists any 
fundamental distinction between physical and chemical processes, at most the point to which attention is drawn by 
these authors would class living organisms with chemical, as distinguished from physical systems, but would furnish 
no basis whatever for separating organisms in a class by themselves from other chemical systems. This is not saying 
that they are not in a class by them- selves, but only that the distinction suggested fails in effect.  
  
It has similarly been urged, as a distinction between the growth of a crystal and that of an organism, that the former 
will grow only in a supersaturated solution of its own substance, while the latter ex- tracts from an unsaturated 
solution the substance needed for its anabolism.  
  
This is really the same distinction in another form. It may distinguish the organism from the growing crystal, but 
leaves it m... one class with any chemically reacting system whatever, since in the case of the latter also there is 
‘growth’, i.e., formation of one or more products of reaction, in a system which need not be physically 
supersaturated in the narrow sense in which the crystallizing solution is. In a wider sense [N11] the system may 
indeed be said to be super-saturated with regard to a chemical substance that is formed within it but in the same 
sense a system can probably be said to be supersaturated with regard to the substance of a bacterial colony growing 
therein.  
  
Neither can we subscribe to the view set forth by J. Loeb (The Organism as a Whole, 1906, p. 29), that the synthesis 
of specific materials from simple compounds of non-specific character distinguishes living from non-living matter. In 
every chemical reaction specific materials are formed. In a mixture of hydrogen, chlorine, and nitrogen, the hydrogen 
and the chlorine unite, leaving the nitro- gen on one side unchanged. This is merely a brutally simple example of a 
universal fact. Chemical reaction is always selective. And if ‘complexity’ is to be made the characteristic of life 
processes, then the question immediately arises, what degree of complexity is required to place a given process in 
the category of life processes?  
  
Reproduction 
Another characteristic that has been cited by some as exclusively peculiar to living organisms is the power of 
reproducing their kind. ‘How, says Driesch in effect, can a mechanism provide for its own reconstitution? No machine 
known to us is able to construct another like itself, nor can it repair its own parts.’ [N12]  
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Undue emphasis on this alleged distinction between living and non- living machines seems ill advised, for two 
reasons. In the first place, though it may be true that no man-made engine exists that performs the functions of self-
repair and self-reproduction, no one has ever attempted, so far as I know, to demonstrate that no such engine can be 
built. Anyone who should be disposed to regard this objection as specious should reflect for a moment on the 
amazing development in technical arts within the last thirty or forty years. Half a century ago one might with equal 
justice have pronounced flight a fundamental, essentially biological characteristic of birds, incapable of duplication by 
man-made engines.  
  
But in another, perhaps more significant respect, we must regard as misplaced the emphasis sometimes laid on the 
power of reproduction in organisms, and its absence in human artefacts. It is based on an exaggerated conception of 
the part played by the parent in the ‘making’ of the offspring. This probably has its origin in the instance of 
reproduction that to us is naturally of supreme interest, the reproduction of man. As a mammal, the young human 
organism grows within the parent body, and seems to us to be in some way ‘fashioned’ by the parent; this 
conception must be at the basis of the alleged distinction between organic reproduction and the incapacity of non-
living engines to reproduce their kind, for without such conception the comparison would lack all parallel. Now, in 
point of fact, we need but call to mind the familiar hatching of a chick to realize that the part necessarily played by 
the parent in the formation of the young individual is really very restricted. The process in this case goes on, for the 
most part, in complete isolation from the parent. [N13]  
  
As for the initiation of cell division of the ovum, we now know that, in some cases at least, this can be effected by 
ordinary physical means.  
  
Recent development in experimental embryology suggest a more rational view of this process of self-reproduction of 
the living engine, a view which strips it of at least some of its mystery, and which certainly takes from it any force it 
might otherwise have had as a basis for distinction between living and non-living matter. If, after the first division of 
the ovum of a frog, the two cells are separated, each will under suitable conditions develop into a separate and 
complete, normal organism. These two organisms A and B are, in fact twin brothers or sisters. No one would for a 
moment entertain the thought that in this case A reproduces B, or vice versa. Now suppose that in some way, after 
the first division, A alone grows into a complete mature organism, while the single cell B remains attached to it, say 
for six months. At the end of this time it is separated, and stimulated to start its growth into a frog. We would 
ordinarily describe this state of affairs by saying that A reproduced B as offspring, that B was the child of A. In point of 
fact it is merely a delayed twin brother or sister of its elder brother or sister A. u A had little or nothing to do with the 
production of B; the latter grew, very much in the same way as A grew in its own time. That nature has evolved, in 
surviving races, this method of delayed development, so as to stretch out the totality of living organisms in a long 
chain, a succession in tune, is of course a fact of most fundamental importance, the significance of which will deserve 
our profound contemplation. One of its consequences has been to render possible a practically infinite number of 
organisms, built from a finite and quite restricted amount of matter, the same substance being used over and over 
again, for it is literally true that we live on our forefathers. Had all these organisms sought to grow simultaneously, 
their career would have been topped by lack of material. 
  
If anyone should object that these reflections leave out of account entirely the role of sex in reproduction, with all 
the complex phenomena of the fusion of gametes, the mingling of chromosomes, and biparental inheritance, the 
obvious reply is that these phenomena are now known to be less fundamental than they formerly appeared; that 
reproduction of an organism can very well take place without them; and that therefore they may at most serve to 
distinguish certain forms of life from non-living matter, but they cannot possibly be made the basis of a distinction 
between living matter in general and that which we commonly describe as non-living. 
  
Vital Force 
If we have cause to hesitate in defining life, still more is it the part of wisdom to be very conservative in the coming 
and use of such phrases as ‘vital force’, ‘nerve energy’, and the like. Shall we not do well to follow the biblical 
example, and wait, to name the animal, until it is physically present to our senses? Or, to pass from legend to the 
world of scientific fact, let us borrow, if we can, the method of the physicist: He discovers that a quantity ½mv ² 
possesses certain important properties. Then, he proceeds to name it: energy, in particular, kinetic energy. But 
biologists have been disposed sometimes to adopt the reverse procedure: they have named a vital force, a nerve 
energy, a mental energy, and what not, and now they entertain the pious hope that in due time they may discover 
these ‘things’. That there is something radically at fault with such terms is evident from the fact that forces and 
energy are magnitudes, and ‘to define a magnitude and to say how it is measured are one and the same thing.’ [N15] 
But who has ever told us how to measure vital force [N16] and such like?  
  
Physical Chemistry of Structured Systems 
In the physical chemistry of today structure, that is to say, geometrical configuration, plays a subordinate role. For 
obvious reasons the theory of chemical reaction in homogeneous, or in heterogeneous systems of comparatively 
simple form, is more approachable than that of systems which possess intricate structure, resulting in complicated 
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mechanical interactions of their parts, in accompaniment of chemical reaction. In technical practice, too, reactions in 
homogeneous systems (solution, gas) are common, and where there is heterogeneous structure, this is usually of a 
form very simple as compared with the complex biological structures.  
  
But this comparative absence, from physico-chemical discussion, of reference to structure, to geometrical features, is 
not due to any inherent characteristic property of chemical systems, as contrasted with the structurally complex 
organic systems: the reason for the simplicity is to be found in ourselves. It is not a physical phenomenon of the thing 
observed, but a psychological phenomenon in the observer. Physical chemistry is still a comparatively young science, 
and naturally the simpler phenomena have been sought out for first attention. This is not because complex physico-
chemical structures do not exist, nor even because they are unimportant. On the contrary, it is to be expected that 
the future will bring important developments in this direction, as followed, for example by Sir William Bayliss in his 
work Interfacial Forces in Physiology. 
  
The rate of formation, the rate of growth, of a chemical substance, is a definite function of its environment. In a 
structureless system the nature and state of this environment is defined in comparatively simple terms (e.g. by 
stating the concentration of each of the reacting substances). 
  
But in a system possessing structure, the environment of a given portion of the system depends on the structure, the 
topography of the system, which, in general, will be variable with the time. In particular, the structure may be such 
that a given substance or complex of substances carries its own immediate environment around with it. The rate of 
formation (growth) of that substance will then depend largely upon the mechanical properties of those portions of 
the system which accompany this substance or complex in its travels through the system.  
  
The complete discussion of a system of this kind may well fall outside the scope of present day physical chemistry, 
not because it is inherently foreign to that branch of science, but because no case of this kind, sufficiently simple to 
invite discussion on a mathematical and physico-chemical basis, has clearly presented itself. [N17]  
  
Yet there is absolutely nothing in such a case that in principle places it outside the pale of physico-chemical science. It 
is largely as the result of intentional selection of simple conditions that the systems with which the chemist ordinarily 
deals (outside of biological chemistry) are comparatively structureless.  
  
We can, in fact, even now lay down certain general observations with regard to structured physico-chemical systems.  
  
Let us consider a system of this kind in which local conditions are subject to variation from point to point and from 
instant to instant. We fix our attention on some one component which requires for its growth certain definite 
conditions of its immediate environment. If this component is associated with a structure whose geometrical and 
mechanical properties secure and maintain for it a comparatively constant suitable environment amid the changing 
conditions of the system, then that component will grow.  
  
Furthermore, the several components will compete with greater or less success for the material available for their 
growth, in proportion as their structure is more or less perfectly adapted to secure and maintain for them a suitable 
environment.  
  
The chemical dynamics of such a system, that is to say, the laws governing the distribution of matter among its 
several components, may evidently assume a fundamentally different character from that to which we are 
accustomed from our study of ordinary structureless systems. For in these latter the arrangement and rearrangement 
of matter within the system depends chiefly on chemical coefficients  
(affinity coefficients), and scarcely at all on geometrical features. In structured systems, on the other hand, there is 
the possibility that geometrical and mechanical features may play the dominant role. This possibility will present itself 
particularly in those systems which receive a continuous or periodic supply of free energy, for instance in the form of 
illumination. Here the advantage will go to those structures that are adapted to direct available energy into such 
channels as lead to the maintenance of the environment required for their growth. [N18] But a little reflection shows 
that this is precisely the principle which governs survival in the struggle for existence among living organisms. Hence 
we may say:  
  
The laws of the chemical dynamics of a structured system of the kind described will be precisely those laws, or at 
least a very important section of those laws, which govern the evolution of a system comprising living organisms.  
  
For it is precisely structured systems of the kind considered above that are presented to us in living organisms 
growing in an environment’.  
  
Application to Biology 
The several organisms that make up the earth's living population, together with their environment, constitute one 
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system, [N19] which receives a daily supply of available energy from the sun.  
  
Each Individual is composed of various chemical substances assembled into a definite structure and capable of 
growth, i.e., of accretion out of the environment by chemical reaction—provided a suitable medium or environment 
is offered.  
  
Moreover, each mobile organism carries with it a travelling environment, suitable for the growth of its substance. It 
maintains this environment by virtue of the peculiar mechanical properties associated with its structure, whereby it is 
enabled to turn to this use, directly or indirectly, the available energy of the sun's light. And while the travelling 
environment may not be absolutely constant, it is more nearly so than the more remote portions of the system, and 
keeps within such limits of variation as are compatible with the survival of the organism or its species. A concrete 
illustration may help to make this point clear. Many aquatic forms of life are constantly bathed in a saline solution sea 
water. Their body fluids are accordingly in equilibrium with this environment. Variations in the salinity of their 
environment, if they exceed certain comparatively narrow bounds, are apt to be fatal to such organisms.  
  
The higher organisms have made themselves (largely) independent of their immediate environment. Their tissues are 
bathed from within by a fluid (the blood) which they carry around with them, a sort of ‘internal environment’. [N20]  
  
The degree of perfection with which this constancy of the internal or traveling environment, independently of the 
external environment, is developed, increases as we ascend the biologic scale. This is lucidly set forth, for example, by 
Claude Bernard:[N 21]  
  
“Chez tous les etres vivants le milieu interieur qui est un produit de l’organisme, conserve les rapports necessaires 
d’echange avec le milieu exterieur; mais  
a mesure que l’organisme devient plus parf ait, le milieu organique se specifie et  
s’isole en quelque sorte de plus en plus du milieu ambiant.” 
 
It is the peculiar structure and the mechanical properties of the organism that enable it to secure and maintain the 
required environment (including the milieu interior). The higher animals, in particular, are provided with an intricate 
apparatus, comprising many members, for securing food (internal environment) as well as for warding off hostile 
influences.  
  
The increasing independence, as we ascend the biological; ~ jale, which the organism displays toward its more 
remote environment, is thus accompanied by a parallel increase in the perfection of the apparatus by which this 
independence is earned. Here again we may quote Claude Bernard: [N22]  
“A mesure que l’on s’eleve dans l’echelle des etres, ces appareils deviennent plus parfaits et plus eompliques; ils 
tendent a affranchir completement l’organisme des influences et des changements survenus dans le milieu exterieur. 
Chez les animaux invertebres, au contraire, cette independence vis-a-vis du milieu exterieur n’ est que relative.” 
  
The Policy of Resignation: Its Parallel in Other Sciences 
What-ever may be our ultimate conclusions, we may do well to adopt at least as a temporary expedient the policy of 
resignation; with Sir Edward Schafer we may abandon the attempt to define life. Perhaps, in doing this, we are 
following historical precedents: Geometers have had to resign themselves to the fact that Euclid's parallel axiom 
cannot be proved. But as the reward of this resignation came the new geometries of Bolyai, Lobatchewski and 
Riemann. Enlightened inventors have abandoned the attempt to build a perpetual motion machine; but again, 
resignation is rewarded with the recognition of a fundamental law, the law of conservation of energy. Physicists, 
following Einstein, have abandoned, for the time being at any rate, the attempt to determine experimentally the 
earth's absolute motion through space. The reward has been the theory of relativity, one of the greatest events in the 
history of science.  
  
The whole development of science, especially in recent years, is a record of tearing down barriers between separate 
fields of knowledge and investigation. Little harm, and perhaps much gain, can come from a frank avowal that we are 
unable to state clearly the difference between living and non-living matter. This does not in any way commit us to the 
view that no such difference exists. For the present, then, we shall adopt the position that the problem is essentially 
one of definition. The question is not so much ‘what is life’, but rather, ‘what shall we agree to call life?’ And the 
answer, for the present at any rate, seems to be that it is immaterial how we define life; that the progress of science 
and our understanding of natural phenomena is quite independent of such a definition.  
  
We shall, wherever convenient, continue to employ the terms life, living organism, merely as a matter of 
convenience. This use of the terms does not imply or resuppose any precise distinction between living and non-living 
matter; it merely rests upon the fact that in most cases ordinarily met there is essentially universal agreement as to 
whether a portion of matter is to be classed in the first or in the second category. We will adopt the policy of Sir 
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William Bayliss:  
  
“If asked to define life I should be inclined to do as Poinsot, the mathematician did, as related by Claude Bernard: ‘If 
anyone asked me to define time, I should reply: Do you know what it is that you speak of? If he said Yes, I should say, 
Very well, let us talk about it. If he said No, I should say, Very well, let us talk about something else’.”  
  
The ideal definition is, undoubtedly, the quantitative definition, one that tells us how to measure the thing defined; 
or, at the least, one that furnishes a basis for the quantitative treatment of the subject to which it relates. We have 
already spoken of evolution. Most of what follows will relate directly or indirectly to evolution. It will be well here, 
while discussing definitions, to establish a definition, a conception, of evolution that shall, as far as may be, have the 
quantitative stamp. 
  
Notes 
N1. On the other hand, some very fundamental advances of science are, upon critical examination, found to rest 
essentially upon the establishment of a judicious definition. A notable instance of this is the enunciation of the 
principle of the survival of the fittest, which is essentially of the nature of a definition, since the fit is that which 
survives. Regarding the epistemological significance of definitions compare: A. N. Whitehead and B. Russell, Principia 
Mathematica 1910, vol. 1, p. 12.  
N2. Wells, H.G. (1908). First and Last Things (pg. 32). Publisher. 
N3. Goethe, Johann. (c.1810). “Gewohnlich glaubt der Mensch, wenn er nur Worte / Es mtisse sich dabei auch etwas 
denken lassen.” (Direction Usually man believes when he only words/ It mtisse thereby evoke something) Publication. 
N4. (a) Quote: “We are justified at present in not classifying viruses either with plants or animals.” 
(b) Glaser, W.R. (1918) “Article”, Science, 48:301-302. 
N5. (a) Briggs, J.L. (1917). “Article”, Journal of the Washington Academy of Science, Vol. 7, p. 89. 
(b) Compare also: E. M. East, Mankind at the Crossroads, 1923, p. 21.  
N6. Spencer, Herbert. (1867). Principles of Biology (§30). Publisher. 
N7. (a) Compare the following: “No one has yet succeeded in formulating a cleancut definition of the limits of the 
reflex either at its lower or its higher extreme, and perhaps no one ever will; for the whole list of behavior types, from 
machines to men, probably form a closely graded series.”  
(b) Herrick, C.J. (1910). “The Evolution of Intelligence and Its Organs”. Science, 31:18.  
N8. Nernst, Walther. (1913). Theoretische Chemie (pg. 713). Publisher.  
N9. Schaefer, E.A. (1912). “Presidential Address”, Dundee Meeting of BAAS. Publisher. 
N10. Clarification: “Let it be clearly understood that this illustration is here quoted, not as an example of life-like 
analogies in the world of non-living matter; nor as a veiled suggestion that such a drop of chloroform represents even 
a modest degree of success in the artificial imitation of life; nor yet again as an argument that the conduct of amoeba 
can today be fully accounted for on a physico- chemical basis; this example was cited merely to show that ‘growth 
from within’ cannot be claimed as a distinguishing characteristic of living matter. For further discussion of so-called 
simulacra vitae see McClendon, Physical Chemistry of Vital Phenomena; Burns and Paton, Biophysics, 1921, p. 403.  
N11. Note: namely in the sense that it is metastable, that is, its thermodynamic potential is not at a minimum.  
N12. Warren, H.C. (1916). “Article”, Journal of Philosophy, Psychology, and Scientific Method, 13:36. 
N13 Compare: E. G. Conklin, Heredity and Environment, 1918, pp. 99, 45, 109: “The hen does not produce the egg, 
but the egg produces the hen and also other eggs We know that the child comes from the germ cells and not from 
the highly differentiated bodies of the parents, and furthermore that these cells are not made by the parents' bodies 
but these cells have arisen by the division of antecedent germ cells  
Parents da not transmit their characters to their offspring, but these germ cells in the course of long development 
give rise to adult characters similar to those of the parent.”  
N14. The perhaps somewhat doubtfully authenticated cases of fetus in fetu, "those strange instances in which one 
might almost say that a man may be pregnant with his brother or sister," add a touch of realism to the discussion 
here presented. For further data on this singular subject see G. M. Gould and W. L. Pyle, Anomalies and Curiosities of 
Medicine, 1897, pp. 199 et seq. Compare also in this connection, the phenomenon of pedogenesis; see for example, 
G. H. Parker, Psyche, 1922, vol. 29, p. 127.  
N15. Nature, September 25, 1922, p. 405.  
N16. G. Bunge, in his Physiologic and Pathologic Chemistry, 1902, p. 1, re- marks : "I regard vital force as a convenient 
resting place where, to quote Kant, 'reason can repose on the pillow of obscure relations.'" Curiously enough this 
damning admission is made by an advocate of vitalism.  
N17. Compare: W. M. Bayliss, Physiology, 1915, p. XI, “All that we are justified in stating is that, up to the present, no 
physico-chemical system has been met with having met with having the same properties as those known as vital; in 
other words, none have, as yet, been prepared of similar complexity and internal coordination.” 
N18. It should be observed that nothing has been said of life in describing the system. The system may or may not 
comprise living organisms, the argument remains the same. This suggests that a term, such as life, so vague that it 
defies definition, is perhaps not likely to play an important part in any exact argument; -we may, indeed, find it 
wholly unnecessary. It may, in time, in the literature of exact science, meet with the fate of the word cause: a term of 
rare and at best incidental occurrence in records of exact investigations.  
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N19. This fact deserves emphasis. It is customary to discuss the ‘evolution of a species of organisms.' As we proceed 
we shall see many reasons why we should constantly take in view the evolution, as a whole, of the system [organism 
plus environment]. It may appear at first sight as if this should prove a more complicated problem than the 
consideration of the evolution of a part only of the system. But it will become apparent, as we proceed, that the 
physical laws governing evolution in all probability take on a simpler form when referred to the system as a whole 
than to any portion thereof. It is not so much the organism or the species that evolves, but the entire system, species 
and environment. The two are inseparable. "The organism, as Uexkull teaches us, must be studied, not as a congeries 
of anatomical and physiological abstraction, but as a piece of machinery, at work among external conditions," O.C. 
Glaser, Science, vol. 21, 1910, p. 303.  
N20. "Etant donne que l'eau de mer a un contact si intime avec les organismes de la mer et que non seulement elle 
les entoure de ses flots, mais qu'elle traverse leurs branchies et impregne en partie les corps des invetebres, il semble 
assez justind de la placer dans la meme cateegorie que les autres liquides physiologiques." S. Palitzsch, Comptes 
Rendus de Carlsberg, vol. 10, part 1, 1911, p. 93. Compare also the following:  
"Not only do the body fluids of the lower forms of marine life correspond exactly with sea water in their composition, 
but there are at least strong indications that the fluids of the highest animals are really descended from sea water .... 
the same substances are present in both cases, and in both cases sodium chloride largely predominates." L. J. 
Henderson, The Fitness of the Environment, 1913, pp. 187-188. See also ibid., pp. 116 and 153; H. F. Osborn, The 
Evolution and Origin of Life, 1917, p. 37 ; D'Arcy W. Thomp- son, Growth and Form, 1917, p. 127.  
N21. Introduction a l’etude de la me'decine experimentelle, 1885, p. 110.  
N22. Ibid. 
  
References 
1. Lotka, Alfred J. (1925). Elements of Physical Biology; Republished (Ѻ) as: Elements of Mathematical Biology, which 
includes: corrections from Lotka’s notes and a completed list of his publications (pdf) (Ѻ) (txt) (§1: Regarding 
Definitions, pgs. 3-19). Dover, 1956. 
 

Regnault, Victor   
In science, Henri Victor Regnault (1810-1878) was a French chemist and physicist 
notable as for being a mentor to Scottish physicist William Thomson, during the years 
1845-46, as the chair of chemistry at the École Polytechnique, and for his research on 
the thermal properties of gases. In 1847, Regnault published a 700-page article 
“Experimental Relations … to determine the Main Laws and Numerical Data Entering 
into the Calculations of Steam Machines”. [2] This paper stimulated William Rankine to 
develop his theories of thermo-dynamics and his “molecular vortex” hypothesis.  
 
Education 
Regnault entered the École Polytechnique in 1830, graduating in 1832, and then 
entered the École des Mines, where he developed an aptitude for experimental 
chemistry. [3] 
 
See also 
● Thomson’s search for Carnot’s Reflections  
 
References  
1. (a) Muller, Ingo. (2007). A History of Thermodynamics - the Doctrine of Energy and Entropy, (pg. 56). New York: 
Springer.  
(b) Laider, Keith J. (1993). The World of Physical Chemistry, (pgs. 92, 444). Oxford University Press.  
2. Regnault, Henri V. (1847). “Experimental Relations … to determine the Main Laws and Numerical Data Entering into 
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Further reading 
● Dalton, John, Gay-Lussac, Joseph L., Biot, Jean-Baptiste, Regnault, Victor, and Chappuis, Pierre E. (1902). The 
Expansion of Gases by Heat: Memoirs of Dalton, Gay-Lussac, Regnault, and Chappuis. American Book Co.  
 
External links 
● Henri Victor Regnault – Wikipedia.  
● Henri Victor Regnault – Encyclopedia Britannica, 1911.  
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Reich, Wilhelm   
In psychology, Wilhelm Reich (1897-1957) was an Austrian-born American psychologist 
noted for his circa 1930 theory of “orgone energy”, a derivative or synthesis of "libido", 
namely the libido energy model of Sigmund Freud, and the sexual "orgasm", a type of 
universal vitalism-style radiating “biological energy” or orgasmic energy; a possible 
variant or spinoff of psychic energy model espoused by Sigmund Freud and Carl Jung 
school of psychodynamics, that was proposed to be something that could be quantified 
and measured. [1] 
 
Education 
After serving in the Austrian army on the Italian front, Reich began attending classes at 
the University of Vienna and graduated in 1922 as a doctor of medicine. While studying 
for his doctorate, Reich became a protégé of Sigmund Freud, and soon after graduating 
became a clinical assistant at Freud's Psychoanalytical Clinic. [3] In 1934, after being 
expelled from the International Psychoanalytic Association, he moved to the US where 
he working on his orgone theory, started a laboratory in Maine, an observatory, and a 
publishing house called Orgone Press. In 1954 a lawsuit was filed against him for selling his “orgone accumulators” 
after which he was sentenced to two years in prison, where he died in 1957. [2] 
 
See also 
● Toralf Zschau 
● Siegfried Bernfeld and Sergei Feitelberg (libido energy; rectal temperature vs. brain temperature measurements of 
entropy, etc.).  
 
References 
1. (a) Reich, Wilhelm. (1973). The Function of the Orgasm: Sex-Economic Problems of Biological Energy. MacMillan. 
(b) Orgone – Wikipedia.  
2. Weibel, Peter, and Muzeum, Ludwig. (2005). Beyond Art: a Third Culture (Section: Wilhelm Reich (1897-1957), pg. 
531). Springer.  
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External links 
● Wilhelm Reich – Wikipedia.  
 

Reif, Frederick   
In thermodynamics, Frederick Reif (1927-) is an Austrian-born American physicist noted 
for his 1965 Fundamentals of Statistical and Thermal Physics, which has helped at least 
two physicists, namely Vladimir Pokrovskii (1999) and Reiner Kummel (2011), come to 
understand entropy and to understand how it can be applied in economics in economic 
thermodynamics formulation. [1] 
 
Education 
Reif completed his PhD in physics at Harvard in 1953, after which he was a professor of 
physics at the University of Chicago, from 1953 to 1960, a professor of physics and 
education at the University of California at Berkeley, from 1960 to 1989, a professor of 
physics and education at Carnegie Mellon University, from 1989 to 2000, and emeritus 
professor thereafter.  
 
References 
1. (a) Reif, Frederick. (1965). Fundamentals of Statistical and Thermal Physics. McGraw-Hill. 
(b) Pokrovskii, Vladimir N. (1999). Physical Principles in the Theory of Economic Growth (Reif, 3+ pgs.). Ashgate Pub 
Ltd. 
(c) Kummel, Reiner. (2011). The Second Law of Economics: Energy, Entropy, and the Origins of Wealth (Reif, pg. xi). 
Springer. 
 
External links 
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Reinke, Johannes   
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In hmolscience, Johannes Reinke (1849-1931) was a German botanist and philosopher 
noted for [] 
 
Overview 
In 1899, Reinke, in his The World as Fact, critically contested Ernst Haeckel’s monism 
with a batch of cosmological dualism, written with “admirable lucidity and clarity”, 
according to Haeckel, the gist argument of which summarized as follows: [1] 
 
“God restricted his interference to two creative acts. First he created the inorganic 
world, mere dead substance, to which alone the law of energy applies, working blindly 
and aimlessly in the mechanism of material things and the building of the mountains; 
then god attained intelligence and communicated it to the purposive intelligent forces 
which initiate and control organic evolution.” 
 
Inorganic nature, according to Reinke, is governed by physical and chemical forces, 
whereas organic nature is governed by “intelligent forces”, that are regulative or dominant forces. 
 
In 2012, German botanist Volker Wissemann, in his Johannes Reinke: the life and work of a Lutheran botanist, 
digresses on Reinke’s religion + science reconciliation efforts, the abstract of which is as follows: [2] 
 
“Modern science is daily concerned with unraveling the mysteries of life. And yet the example of Johannes Reinke 
shows that there is great agreement between natural science and religion. The life of the German botanist Johannes 
Reinke (1849-1931) is an example for the conflict between natural science and beliefs at the turn of the 20th century, 
under the influence of Charles Darwin and Ernst Haeckel. Reinke represented a philosophy in which the unity of 
natural science and religion was prominent and vital, to both liturgy and to earning a living. Two previously unknown 
writings of the botanist, professor, writer, politician, philosopher and Lutheran protagonist Johannes Reinke are 
republished in this volume.” 
 
(add discussion) 
 
References 
1. (a) Reinke, Johannes. (1899). The World as Fact (Die Welt als That). Publisher. 
(b) Haeckel, Ernst. (1899). The Riddle of the Universe: at the Close of the Nineteenth Century (translator: Joseph 
McCabe) (pgs. 236, 255). Harper & Brother, 1900. 
2. Reinke, Johannes. (2012). Johannes Reinke: the Life and Work of a Lutheran Botanist (Johannes Reinke: Leben und 
Werk eines lutherischen Botanikers) (editor: Volker Wissemann) (abs). Vandenhoeck & Ruprecht. 
 
External links 
● Johannes Reinke – Wikipedia.  
 

Reinhard, Karl   
In existographies, Karl Reinhard (1761-1837) was a German-born French diplomat, 
Napoleon’s ambassador to Cassel, and writer of German origin, noted for his 
association with German polymath Johann Goethe, particularly in regards to the 
construction and reception of his 1809 novella Elective Affinities (see: Goethe timeline). 
 
Overview 
Shortly after the novel’s appearance, Reinhard wrote to Goethe, in regards to the 
character Ottilie: [1] 
 
“This lovely creature is a kind of natural necessity, emanating from it to all of their 
environments, by tightening and pushing back. It exists to say so in a constant state of 
magnetization.” 
 
“Dieses liebliche Wesen steht untereiner Art von Naturnotwendigkeit, die von ihr auf 
alle ihre Umgebungen ausgeht, durch Anziehen und Zur ücksto ßen. Sie existiert so zu sagen in einem beständigen 
Zustand der Magnetisation.” 



4110     Hmolpedia 
 
On 31 Dec 1809, Goethe wrote to Reinhard: [2] 
 
“How I look forward to the effect that this novel 
will have in a few years on many people upon 
rereading it.” 
 
In the same letter, Goethe predicted that the 
novel’s meaning might remain 
incomprehensible for a time, only to be 
rediscovered through multiple rereadings at a 
later date. [2] Indeed, it would be some 200-
years before this prediction would come true, 
following American electrochemical engineer 
Libb Thims’ circa 2006 discovery of Goethe and 
his Elective Affinities (see: Thims history), 
publication of Human Chemistry, centered 
around Goethe’s human chemical theory, in 
2007, and construction of Elective Affinities: 
Illustrated, Annotated, and Decoded, begun in 2012. 
 
References 
1. (a) Lillyman, William J. (1982). “Analogies for Love: Goethe’s Die Wahlverwandtschaften and Plato’s Symposium” 
(pg. 134). Goethe’s Narrative Fiction: the Irvine Goethe Symposium. Walter de Gruyter. 
(b) H. A. Werke VI, 651. 
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External links 
● Karl Friedrich Reinhard (German → English) – Wikipedia. 
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Reiser, Oliver   
In human thermodynamics, Oliver Reiser (1895-1974) was an American philosopher 
noted for his 1935 book Philosophy and Conceptions of Modern Science, in which he 
comments that he plans to carry the work of American chemist Edwin Slosson, in 
applying the second law of thermodynamics to the study of human history, “a step 
forward”. In this book, Reiser also devoted a section to the social energetics, i.e. those 
who brought physical chemistry methods to bear on social problems, such as Wilhelm 
Ostwald, Henry Adams, and Thomas Carver [1] In 1940, Reiser helped to introduce the 
subject of "scientific humanism" in his book The Promise of Scientific Humanism, in 
which he discusses, for instance, how the behavior of living matter, as defined by the 
laws of thermodynamics, compares to molecular behavior. [4]  
 
Pareto’s human molecules 
See main: Human molecule 
In commentary on Italian engineer Vilfredo Pareto’s conception of human society as a 
system of molecules undergoing various combinations in space and time, stated that ‘some critics might like to raise 
the question of how it is that if we, as individuals, corresponding to the molecules of a gas we can know anything of 
the total state’. He argues that, ‘as constituents of a statistical ensemble we see what happens within the system, but 
only a super-observer could note from without those changing combinations which constitute the cultural patterns’. 
He concludes, ‘the impossibility of such a human super-observer would seem to place a limitation upon the possibility 
of a science based on such assumption.’ [1] Here Reiser uses the term 'super-observer' as a synonym for what 
American chemical engineer Libb Thims classified as the advanced intelligence perspective mode of viewing 
humanity. [2] 
 
Education 
Reiser was a professor of philosophy at the University of Pittsburgh for fifty years and was said to have been a friend 
of Albert Einstein. [3] 
 
Other 

 

An English translation, by Astrida Tantillo, of the 31 Dec 1809 Goethe to 
Reinhard letter mentioning Elective Affinities. [2] 
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His other works include the 1958 Integration of Human Knowledge and the 1966 Cosmic Humanism, a theory of the 
eight-dimensional cosmos based on integrative principles from science, religion, and art, the latter of which he is 
best-known for.  
 
Quotes 
The following are noted quotes: 
 
“The problem of the origin of life is one of the oldest enigmas with which the human mind has been concerned; and 
yet it is a problem which is ever-recurring, seemingly as insurgent as life itself.” 
— Oliver Reiser (1940), “Life as a Form of Chemical Behavior” [4] 
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Further reading 
● Reiser, Oliver L. (1973). “Cosmic Humanism and World Unity”, World Union Journal, Pondicherry, India, Sep. 19.  
 

Reiss, Howard  
In thermodynamics, Howard Reiss (c.1934-) is an American physical chemist noted for 
his 1965 Methods of Thermodynamics, the second chapter of which, entitled 
“Mathematical Apparatus”, he gives a fairly decent overview of mathematical 
thermodynamics on the mathematical structure underlying thermodynamics. 
 
Education 
Reiss completed his PhD at Columbia University and is currently is a physical chemistry 
professor emeritus of the University of California, Los Angeles. [2] 
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1. Reiss, Howard. (1965). Methods of Thermodynamics (ch. 2: Mathematical Apparatus, 
pgs. 20-31). Dover. 
2. (a) Howard Reiss (faculty) – University of California, Los Angeles. 
(b) Howard Reiss (overview) – Chem.UCLA.edu. 
 
External links 
● Reiss, Howard – WorldCat Identities.  
 

Reiss, James   
In economic thermodynamics, James Allan Reiss (c.1937-) is an Australian organic chemist and 
commerce theorist noted for his 1994 chapter “Comparative Thermodynamics in Chemistry and 
Economics”, in which he attempts to redefine economic processes in the language of physical 
chemistry and thermodynamics. [1]  
 
Economic-thermodynamic parameters 
Of interest, citing the comparative 1989 work of Hungarian physicist Bela Lukacs, Reiss gives a 
table of economic parameters equated to thermodynamic parameters, as shown below, stating 
that there has been some debate as to the exact matching of the chemical parameters with those 
of economics: [2] This seems to be one of the first printed tables of such form. Most of these 
speculative assignments, however, seem to be incorrect, such as enthalpy being equated to work, or entropy 
equaling negentropy. The only assignment here that may have merit to it could possibly be Gibbs free energy change 
ΔG being equated to "value", being that what is favored evolutionary wise, tends to be something that has a future to 
it, and Gibbs free energy change is what predicts the future or favorability of chemical reactions or processes. 
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In his table, Reiss equates raw materials to 
chemicals (correctly: raw materials are catalysts 
and substrate factors, whereas people are the 
reactive chemicals); value to Gibbs free energy 
change ΔG (correctly: this should be the 
functional work output of the factory); work and 
labor energy to enthalpy change ΔH (correctly: 
enthalpy is the raw heat released or absorbed 
from the activation of the human chemical bonds 
plus the work related to pressure-volume work 
changes inside the economy, although there is 
some connection between work and enthalpy); 
order or negentropy to entropy (correctly: the 

magnitude of entropy |S| is a measure of disorder, although there is more to the issue); temperature to temperature 
(correctly: there are other issues, e.g. economic temperature, sexual temperature, physical attractiveness 
temperatures, intellectual temperatures, etc.); process energy barriers to activation energy Ea (correctly: the 
activation energy most germane to an economic system is the barrier to successful sexual reproduction, faced by 
each individual); concentration of industry to free energy coupling of reactions and cells (correctly: sector formations 
is a result of like-attracts-like industry chemical bonding energy lowering effects); technology to catalysis (correctly: 
Reiss may be correct in this assignment, in that he defines tools, such as hammers, screwdrivers, and wrenches to be 
‘catalysts’ designed to increase the efficiency of human processes); and money to stored energy as in fuel (correctly: 
money can act in the form of stored chemical potential, but more accurately money is defined as a secondary field 
particle acting to transmit the force of human chemical reaction).  
 
Education 
Reiss completed his PhD, with a 1967 dissertation “Photochemical Products from Aromatic Azo Compounds”, at the 
University of Adelaide, Australia. [3] Reiss was a colleague of John Christie at La Trobe University, Melbourne 
Australia, lecturing in chemistry; but at some point had a change of career, began studying accounting, then 
transferred to become a lecturer in the accounting department for several years. He retired in the 1990s. 
 
References 
1. Reiss, James A. (1994). “Comparative Thermodynamics in Chemistry and Economics”, in: Economics and 
Thermodynamics: New Perspectives on Economic Analysis (ch. 5, pgs. 47-72) (editors: Peter Burley and John Foster). 
Boston: Kluwer Academic Publishers. 
2. Lukacs, Bela. (1989). “Once More about Economic Entropy”, Acta Oeconomica, 41:1-2, pgs. 181-92.  
3. Reiss, James Allan. (1967). “Photochemical Products from Aromatic Azo Compounds”, at the University of Adelaide, 
Australia. 
 
Further reading 
● Thims, Libb. (2007). Human Chemistry (Volume One), (James Reiss, pgs. 93, 138). Morrisville, NC: LuLu.  
 

Relational biology  
In science, relational biology is the study of life in terms of the organization of entailment relations in living systems, 
where life is defined by a relational closure that places life structures or entities, supposedly, beyond the reach of 
physicochemical and mechanistic dogma, outside the reductionistic universe, and into the realm of impredicativity. 
[1] Relational biology, in short, is a holistic non-reductionism interpretation of biology.  
 
History 
The term “relational biology” was coined by Russian-born American theoretical biologist Nicolas Rashevsky in 1954 
following several decades of work in attempting to describe biological phenomenon in purely physical terms. 
Rashevsky's research efforts in these years, beginning in the 1920s, were centered around the question of whether or 
not biological phenomenon, in particular cellular division, is a phenomenon that can be reduced to pure physics, in 
particular pure thermodynamics, quantum mechanics, among other subjects such as bifurcation theory. Into 
following two or three decades, Rashevsky focused on establishing the material basis of basic biological phenomena 
and developed a type of systematic mathematical biology. In 1950, however, a turning point occurred in Rashevsky’s 
thinking, when he had begun to become uneasy about the basic question ‘what is life?’ after which, following some 
reflection, he concluded the purely reductionist approach would never work. His turning point comment on this 
matter was: 
 
“As we have seen, a direct application of the physical principles used in the mathematical models of biological 
phenomena, for the purpose of building a theory of life is not likely to be fruitful. We must look for a principle which 

 

Reiss' 1994 human thermodynamics variables table; one of the first of 
its kind, namely to discuss a dominant number of the main quantities of 
chemical thermodynamics in human societal system terms. [1] 
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connects the different physical phenomena involve and expresses the biological unity of the organism and of the 
organic world as a whole.” 
 
The new principle that Rashevsky searched for was termed “relational biology” a term coined by Rashevsky in 1954. 
In 1959, American theoretical biologist Robert Rosen completed a PhD in relational biology, under Rashevsky at the 
University of Chicago. A recent promoter of the relational biology approach includes American physiologist Donald 
Mikulecky.  
 
References 
1. Louie, Aloisius Ho-Yin. (2009). More Than Life Itself: A Synthetic Continuation in Relational Biology (abs). Onto 
Verlag. 
2. Rosen, Robert. (1991). Life Itself: A Comprehensive Inquiry into the Nature, Origin, and Fabrication of Life (relational 
biology, pg. 109). Columbia University Press.  
 

Relationship  
In terminology, relationship is a state of connection or association between two or more individuals. [1] In the world 
of the personal, of work, and of the world at large, relationships between people are a decisive force. [2] In the 
scientific perspective, relationships are often quantified by their interaction components.  
 
Interactions  
In sociological-psychology, a relationship is considered as a long interaction or function of a set of multitudes of 
microsecond interactions. An interaction between two individuals involves, at a minimum, individual A showing 
behavior X to individual B. Individual B may, in turn, respond with behavior Y. There may be a number of such 
repetitions of this sequence, involving behavior that is consistent or different, but an interaction is essentially limited 
in time. [3] A relationship, subsequently, involves a series of such interactions between individuals who know each 
other, such that each interaction is affected by preceding ones and usually by the expectation of future interactions. 
[4]  
 
References  
1. (a) Relationship (definition) – Dictionary.com  
(b) Relationship (definition) – Merriam-Webster Collegiate Dictionary (2000).  
2. Gilbert, Roberta, M. (1992). Extraordinary Relationships – a New Way of Thinking About Human Interactions, (pg. 
3). New York: John Wiley & Sons.  
3. Auhagen, Ann E. and Salish, Maria v. (1996). The Diversity of Human Relationships, (pg. 9). New York: Cambridge 
University Press.  
4. (a) Bateson, G. (1979). Mind and Culture: a Necessary Unity. New York: Dutton.  
(b) Rogers, L.E. and Millar, F.E. (1988). “Persuasion in Personal Relationships”, in S. Duck (Ed.), Handbook of Personal 
Relationships (pgs. 289-306). Chichester, England: Wiley. 
 

Relationship 
chemistry  
In colloquial use, relationship chemistry is 
a term used to metaphorically to qualify 
the “chemistry” of relationships. [1]  
 
The term is a common one in dating site 
advertisements. The matching site 
LoveIsSexy, for instance, boldly declares, 
on its about us page, that it has a “state-of-
the-art matching technology” that puts its 
users in direct contact with “relationships 
that work” and that: [2]  
 
“Relationship chemistry is more than 
simply liking the same movies … it’s about 
shared values, ethics, social, physical, and 
intellectual characteristics … it’s also about sex … without good sexual chemistry and compatibility, many 
relationships simply don’t work.”  
 
(add discusion) 

 

 

Left: a chemical alphabet style depiction of the elements of relationship 
chemistry: friendship, family, parents, sex and dating. Right: a chemical 
formula underlay relationship chemistry depiction of the "choice" factor of 
mate selection; a subject of study first queries in terms of physical chemistry by 
German polymath Johann Goethe in 1808 (see: love thought experiment). 



4114     Hmolpedia 
 
See also 
● Romantic chemistry 
● Social chemistry 
● Sexual chemistry 
● Music chemistry 
● Literature chemistry 
● Queer chemistry 
● Human chemistry  
 
References  
1. (a) Hamburg, Sam R. (2001). Will Our Love Last? A Couple’s Road Map. Scribner.  
(b) Relationship Chemistry – theRelationshipGym.com.  
(c) Fishman, Barbara M. and Ashner, Laurie. (1994). Resonance: the New Chemistry of Love. San Francisco: 
HarperSanFrancisco.  
2. LoveIsSexy (About) – LoveIsSexy.com. 
 
Citations 
The following are works that cite this page: 
 
● Grungzweig, Walter. (2012). “Science-in-Poetry? Chemistry and the Metaphysical Tradition” (pgs. 169-82), in: The 
SciArtist: Carl Djerassi’s Science-in-Literature in Transatlantic and Interdisciplinary Contexts (pg. 181). LIT Verlag 
Munster.  
 

Relationship force  
In hmolscience, relationship force is the force that brings and holds 
humans together in relationships, e.g. friendships, marriages, or 
families, or forces them out, in a reverse manner; a combination of 
the workings of the electromagnetic force and gravitational force, 
generally operating via an exchange force mechanism or bosonic 
connection. 
 
Overview 
In 450BC, Empedocles asserted that the relationships were held 
together via the operation, in some way, of two forces: love and 
hate.  In 1621, Robert Burton, in his The Anatomy of Melancholy, 
alluded to the premise that the force that attracts people together is 
the same as the force that attracts straw to amber, i.e. the 
electromagnetic force, but that its power has something to do with 
heat: 
 
“As amber attracts a straw, so does beauty admiration, which only 
lasts while the warmth continues.” 
 
In 1809, Goethe, building on Burton, in part, supposedly, scripted his 
human chemical theory, according to which the chemical "force" of 
elective affinity is what holds people together in relationships, 
attached, conceptually via Cullen bonding brackets: (Ѻ)  

 

A circa 2015 “relationship force” stylized (Ѻ) 
chemicals tattoo, alluding to the unstated premise 
that what holds people together in relationships 
“is much more than chemicals”.  
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A read-through of William Cullen, however, is requisite, in respect to what "force" he had in mind, in the symbolic 
usage of his bonding bracket, or "crochet" as he called it, as the means of representing the union of the two attached 
chemicals.  In 1910, Henry Bray, building on Goethe, via the Ernst Haeckel formulation of Goethe's human elective 
affinities theory, began to state indirectly that the "force" that holds people together in relationships, as in chemical 
attachments, was "love or affinity" (see: love terminology upgrade), a interesting term vacillation:  
 
“The force which presides over chemical combinations, is called chemical affinity; and it is in the exhibition of this 
that atoms act so much like the forms of higher organisms. To illustrate: oxygen has but little affinity or atomic love, 
call it which you please, for copper, under general conditions; but as in the case of higher beings when you array 
them in their best, and make them as alluring as possible, so here,—if you heat the copper in the air oxygen will 
immediately rush to it, and with it form oxide of copper [Cu2O]. Their affinity for each other is now so great that they 
cannot be divorced, under ordinary circumstances. But even now if you mix this oxide with powdered charcoal, and 
then heat the mixture, a moment arrives when the affinity of the charcoal for the oxygen is greater than that of the 
copper, causing the oxygen to forsake the copper and unite with the charcoal to form carbonic acid [H2CO3]. The 
allurements of the charcoal suffice at last to cause the oxygen to leave its first love, and go with its new affinity.” 
— Henry Bray (1910), The Living Universe (§8: Atomic and Molecular Worlds, pg. 182) 
 
“We see similar action often in the case of men and women. Again, the attraction of hydrogen [H2] for oxygen [O2] is 
very great under ordinary circumstances, causing them to live in the greatest harmony, as, for instance, in water 
[H2O]; but as at times a third party is seen to insinuate himself into a household, destroy its peace, and ultimately 
break up its union, so here if an atom of potassium [K], for instance, finds its way into a molecule of water, the peace 
of the molecular family is at once destroyed and jealousy and a murderous quarrel ensue, the metal burning brightly, 
and darting hither and thither on the surface of the water, exulting as it were in the mischief it works. In this contest 
of atomic affinity or love, the potash wins the day [H2O + K → KOH + H2], taking away with itself two blushing 
damsels for its harem, and leaving an atom of hydrogen [H2] like the last rose of summer to droop and die of a broken 
heart.” 
— Henry Bray (1910), The Living Universe (§8: Atomic and Molecular Worlds, pg. 182-83) 
 
(add discussion) 
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In 2005, Libb Thims, in his “On the Nature of the 
Chemical Bond”, a draft article—which, to note, 
transformed into the two volume textbook Human 
Chemistry (2007), being that the article would no 
longer fit on one webpage—attempted to ferret out 
the nature of the mechanism and composition of the 
human chemical bond in terms of forces; the opening 
abstract of which is as follows: [2]  
 
“What variation of chemical bond holds such human 
molecules together in the most essential of all unions: 
bonded matrimony? To clarify, statistically it is known 
that 85% of people will inter into, and be transformed 
though the following chemical reaction [3]: 
 
Mx + Fy → MxFy + Bc 
 
where Mx equals male human molecule, Fy equals 
female human molecule, MxFy equals bonded 
'couple', and Bc equals child. Moreover, according to 
the latest US Census Bureau data sets, 43% of all 
marriages MxFy will end, i.e. fission, by the 15-year 
mark; better known as divorce or dissolution of 
marriage: 
 
MxFy → Mx + Fy 
 
The question remains, regarding the bonded structure 'married couple', which of the four fundamental forces is 
presently operating to enable such ubiquitous bonds? More broadly, when a person has a relationship with another 
person, what force constitutes the 'glue' of that union: 
 
MxFy = ? = Mx "force" Fy 
 
In this article, out of necessity, we will outline a robust and cogent theoretical model of inter-human bonding, as 
based on the standard model and its mode of operation, being workable and testable in composition, thus facilitating 
the peer-review process of either validation or disproof of its principles.” 
 
The general issue here, at this point in Thims' mind, as a newly-minted chemical engineer and electrical engineer, is 
that no one, to his knowledge, in history prior to him, had ever worked out the "nature" of the bond between 
humans, in terms of the fundamental forces, the way Gilbert Lewis (1902) worked out his electron pair dot structure 
model of the covalent bond, e.g. H:H for the attachment of two hydrogen atoms in the bound state of the hydrogen 
molecule H2; or the way Walter Heitler (1927), after awaking from a series of naps, conceived the basic model of the 
exchange force or "perturbation theory" operating between two hydrogen atoms, the outline of which was first 
published in “Interaction of Neutral Atoms and Homopolar Bonding according to Quantum Mechanics”, co-authored 
with Fritz London (1900-1954); or the way Linus Pauling (1939) published his monumental textbook The Nature of the 
Chemical Bond, which he dedicated to Lewis, therein outlining his hybrid orbital model of chemical bonding, an huge 
near two millennium upgrade to the hook-and-eye bonding model, which he was taught as an undergraduate 
chemical engineer in 1917 at Oregon Agricultural College. 
 
See also 
● Relationship chemistry 
● Relationship physics 
● Rela onship thermodynamics | Rela on thermodynamics (Wayne angel)  
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Relationship physics  

 

Linus Pauling, in 1917, as a chemical engineering student at Oregon 
State University, was taught the "hook-n-eye" bonding model, John 
Dalton version, which he found so archaic that went on to pen On 
the Nature of the Chemical Bond (1939) to remedy the situation. 
The equivalent patch solution for 21st century chemical engineers 
does not, of yet, exist, in any chemical engineering curriculum, 
despite a near century long work in human free energy theory, of 
which part of the Gibbs energy must exist quantifiably in the bond 
of relationships (bond energy), mechanistically described by a 
“force”, aka relationship force, for lack of a better name, described 
generally in terms of fermion-boson interactions.  
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In human physics, relationship physics or the 
“physics of relationships” refers to the application 
of any of the various physics laws, theories, 
principles, and concepts to the explanation of 
human intimate and interpersonal relationships. 
 
Humor 
A popular quote by American physicist Richard 
Feynman is: 
 
“Physics is like sex. Sure, it may give some practical 
results, but that’s not why we do it.”  
 
Keeley 
An early attempt, albeit non-scientific, at a book on 
the subject of applying physics to the understanding 
of love and or relationships is the 1996 The Physics 
of Love, by Edgar Cayce, Dale Pond, and Rudolf 
Steiner, a summary of the 19th century metaphysics 
of inventor John Keeley (1827-1898). [1] Keeley, 
supposedly, is noted for his 1871 claim that he had 
tapped a great new source of energy and "a device 
which disintegrates the etheric force that controls 
the atomic constitution of matter." Keely claimed 
that his engine operated on "harmonic vibrations." 
Some of his machines would only operate in his 
presence. Keeley also made a particular spherical 
motor which was supposed to run on etheric forces. [1] The book seems to be have attracted the new-age spiritual 
energy crowd movement. 
 
Hirata's physic of relationships 
In circa 2000, American physicist Christopher Hirata published a five-part outline entiled "Physics of Relationships", 
consisting of: [2] 
 
(a) thermochemical approach to relationships 
(b) complex equilibria of man and women 
(c) reaction kinetics 
(d) neutron scattering 
(e) shell model 
 
To go through part (a), the thermochemical aspects of relationships, Hirata uses the student body at Caltech, 
observed during this undergraduate years (1996-2000), which he says consisted of N=900 total students, of which 
600 were male, and according to his observations about 200 were in paired relationships. He uses the symbols of X = 
girl, Y = boy, and XY = paired relationship, calling the single boys and girls as “basic elements”, of which he says the 
simplest reaction is: 
 
X + Y ↔ XY  
 
Hirata also comments, in reference to the subject of queer chemistry (and other poly-amorphous relationships), in his 
human chemical reaction modeling that he is neglecting “rare and non-traditional” products or compounds (human 
molecules) that may form such as “the gay molecule Y2, the lesbian molecule X2, and the middle-Eastern polygamous 
molecule X4Y.” On this basis he states that the equilibrium constant K for this reaction is:  
 

 
 
where [X], [Y], and [XY] are the concentrations of the single girls, single boys, and paired relationships, respectively. 
This constant, according to Hirata, can be calculated from the following expression: 
 

 

 

Humorous attempt at applying Isaac Newton's three laws of motion 
to the understanding of human relationships by cartoonist Scott 
Meyer. [3] 
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where KB is the Boltzmann constant, T the temperature, ΔE the internal energy change, ΔV the volume change, and 
ΔS the entropy change at standard conditions. He goes on to calculate that KB at Caltech is 4.5. On this basis, he goes 
on to calculate, assuming that the equilibrium constant is independent of concentration and is a function of only 
temperature and pressure, that if the female to male ratio were 50:50 the percentage of singe males would drop 
from 67% to 48%. 
 
Ecob's radioactive decay model 
In 2005, Oxford undergraduate physicist student Richard Ecob developed a 
atomic radioactive decay model of how people look for partners. [4] 
Specifically, Ecob conceived the view that anyone’s romantic life can be 
reduced to a series of transitions, or ‘transit states’, e.g. ‘twice-divorced and 
now single’. This may be considered as nuclear model of chemistry's transition 
state theory. To understand this in physic terms, he looked to the model of how 
the decay of a nucleus is described in terms of ‘transit states’, the series of 
changes it has been through to get to its current situation, i.e. the stages of 
radioactive decay. In applying this to human situations, Ecob wrote a computer 
program in which he created an artificial society of partner-seeking-people 
called ‘software singles’. [5] The project, as of 2005, was part of Ecob’s MS 
thesis, working with graduate student David Smith and their supervisor Neil 
Johnson, head of the complex systems research group at Oxford University. The 
project was also entered into the 2005 Engineering and Technology Student of the Year awards. 
 
See also 
● Relationship chemistry 
● Social physics 
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5. Anon. (2005). “If Chemistry Can’t Make a Great Date, Physics Will.” Press Release, World Leadership Forum. 
6. Leo, Peter. (2005). “Successful Couples need Good Physics, but what about Paternal discrepancies” (photo by Stacy 
Innerst), Pittsburg Post Gazette, Aug. 16.  
 
External links 
● The relationship between quantum physics and love – Helium.com.  
● The Physics of Sex – Blogspot.com.  
● John Marshall (articles) – SexualPhysics.com.  
 

Relatively closed system  
In human thermodynamics, relatively closed system is term used by Henri Bergson (1907) and Carl Jung (1928) to 
extrapolate the thermodynamic definition of “closed system” to the solar system and the psyche, respectively; albeit 
used in an undefined way. [1] The following is one of Jung’s takes on the term: [2] 
 
“Since our experience is confined to relatively closed systems, we are never in a position to observe an absolute 
psychological entropy; but the more the psychological system is closed off, the more clearly is the phenomenon of 
entropy manifest.”  
 
In this sense, the idea of a relatively closed system is purely verbalized non-exact type of thermodynamics. This type 
of use can be found in books on family therapy: [3] 
  
“Families vary in the extent to which they are open systems; relatively closed systems run the risk of entropy or 
decay and disorganization.”  
 
(add discussion) 
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Rendition of Ecob's radioactive decay 
model of dating by Stacy Innerst. [6] 
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Relativistic thermodynamics  
In thermodynamics, relativistic thermodynamics is the study of the implications of the theory of relativity, e.g. that 
there is a limit to the speeds of particles, that hot bodies weigh more than cold bodies, etc., in thermodynamics. [1] 
American engineer Richard Weiss seems to done some of the first publications on this subject. [2] 
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Further reading  
● Muschik, Wolfgang and Borzeszkowski, H.-H. V. (2008). “Entropy Identity and Material-Independent Equilibrium 
Conditions in Relativistic Thermodynamics.” (Abstract) (PDF) arXiv.org in General Relativity and Quantum Cosmology, 
April 16. 
 

Religio-mythology  
In humanities, religio-mythology is the study of modern 
religions in terms of their underlying part semi-scientific 
part mythological frameworks and syncretisms. This 
subject is sometimes referred to as comparative 
mythology and religion, according to which 72 percent of 
the world’s current belief systems can be directly 
classified as Anunian theology or Ra mythology, both the 
Ab-ra-ham-ic and the B-ra-hma-ic faiths, i.e. “father Ra 
son of Nun” faiths or belief systems, being Egyptian 
mythology based in structure, both replete with circa 
3,100BC sun-based theories of: birth, life, death, and 
afterlife (resurrection or reincarnation)—the latter of 
which anchored in concepts such as: soul, spirit, karma, 
etc., which are but older conceptual framework notions 
concerning morality, meaning, purpose, existence, 
function, and so on. [1] 
 
References 
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Religio-mythology genealogy  
In genealogies, religio-mythology genealogy is a visual flow chart that shows the transcription and syncretism 
tweaking and transformation of the ancient 5,000BC Nile River region "living sun, flat earth, flood cosmology" beliefs, 
into the early 3,100BC polytheistic gods, i.e. the Heliopolis Ennead, of the Heliopolis creation myth, firstly, turned 
monotheistic god transformations, Akhenaten's god "Aten", and later anthropomorphized monotheistic re-written 
prophets and patriarchs; a visual over view of which is shown below:  

 

The religio-mythology structure of the world's modern 
religions (Yellow River centric religions excluded), according to 
which 72 percent of have belief system structure rooted in 
life/death theories of the sun. [1] 
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(add discussion)  
 
Overview 
In 3100BC, the Egyptian 1st dynasty formed, from a collation of 42 “nomes” (states) of pre-Dynastic Ancient Egypt (22 
Upper Egypt + 20 Lower Egypt):  
 

 
 
The "number 42" worked to function as a key (sacred) number, modifying over the years, as follows: 
● The number 42, in Anunian theology, became the number of gods (oversight gods) in the Judgment Hall (of Osiris) 
in the afterlife; and the number of components (Negative Confessions) of the weight of the soul (soul weight). 
● Became, in Christianity monotheistic rewrite of Aten-version of Anunian theology, the number of generations, 
according to Matthew’s genealogy (Ѻ), between Abraham and Jesus. 
 
(add discussion) 
 
Ab-Ra-ham | Genealogy 
The following is a work in progress mapping of the Ab-Ra-ham-ic branch of world's religions: 
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See the religio-mythology transcription and syncretism and comparative religion and mythology articles for more 
details on the above on this. 
 
B-Ra-hma | Genealogy 
The following is a work in progress mapping of the B-Ra-hma-ic branch of world's religions: 

 
See the religio-mythology transcription and syncretism and comparative religion and mythology articles for more 
details on the above on this. 
 
Genealogies | Other 
The following is a Pinterest image: (Ѻ)  
 
Timelines | Other 
The following are other timelines: 
 
● Evolution timeline 
● Hirata timeline 
● Goethe timeline 
● Map of Physics 
 
Genealogies | Other 
The following are other genealogies: 
 
● Bernoulli genealogy 
● Euler genealogy 
● Gauss genealogy 
● Goethe genealogy 
● Thomson genealogy 
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See also 
● Religio-mythology transcription and syncretism 
 
External links 
● Adams Synchronological Chart (1881) – DavidRumsey.com. 
● Ancient Egypt | Zerotheism Bible (lecture slide) – Flickr.com.  
 

Religio-mythology 
transcription and 
syncretism  
In history, religio-mythology transcription and 
syncretism refers to the copying, translation, 
and syncretism (blending) of mythological, 
religious, and religio-mythology beliefs, which 
for 75 percent of world religions is Egyptian-
based. 
 
Pre-Dynastic period | 5500-3100BC 
In Egypt, in the pre-Dynastic period (5500-
3100BC), there existed a number of 
fragmented tribes, among which the creator 
god and sun god Re or “Ra”, as the Greeks and 
Romans referred to him, synonyms including: 
Re-Atum, Re-Khepri, and Amun-Re, and later 
“Re in Osiris” or “Osiris in Re”, was one of 
several manifestations of the sun deified, who 
according to legend created himself out of a 
mound that arose from the primeval ocean; in 
other depictions, he arose as a child from the primeval lotus blossom. He is generally depicted in the form a falcon 
wearing the sun disc on its head, surrounded by a serpentine form of the cobra-goddess Wadjet, which is indicative 
of the theory that at the end of the day, when the sun sets, it is swallowed by a snake and journeys through its inside 
before being re-born the next day. [7]  
 
Story of Re | Ra 
In this period, the so-called “Story of Re”, or Ra creation myth, was prevalent, according to which in the beginning 
there was no land of Egypt, all was darkness, and there was nothing but a great abyss of water called “Nun”, out of 
which Re (or Ra), sometimes depicted as a great shining egg, was born. Re was considered a transformative god and 
he came to be melded with the scarab beetle (dung beetle) birthing cycle, which accrues though the observable 
process in which scarab beetle rolls dung into a ball, pushes it into a hole, lays its eggs into it, and a few weeks later, 
beetle larvae, after eating the dung, emerge from the hole (or mound) as though “reborn”:  

 
 
The Egyptians deified this dung beetle burial rebirth cycle into the form of a god called Khepri (Ѻ) or Khepera (Ѻ), 
from the Egyptian term kheprer “to become”, and thereafter known as the “god of the rising sun”, who was 
conceptualized as the morning Ra, who transformed throughout the day, as follows: Khepera (sun born) in the 
morning, Re (full sun disc) at noon, and the god Atum (main Heliopolis creator god) in the evening, or in Egyptian 
inscription poetic form: [8] 

Egyptian Dynasty (3100-300BC) 

 
Egyptian cosmology: in 3100BC upper and lower Egypt united to form the 
world's superpower for the next three-thousand years (3100-330BC), until 
eclipsed by the Greco-Roman empire (330BC-500), initiated by Alexander 
the Great (330BC), who in turn were overthrown by the Muslim (642), all of 
which resulted in an adoption, albeit modification of the previous cultural 
religion, of a sun (Ra) and flat earth (Geb) conceptualized cosmos, 
according to which 3 of 4 people in modern times directly trace their belief 
systems to Egyptian religio-mythology, i.e. Anunian theology deriving from 
the Heliopolis creation myth, which in turn is based on the cyclical birth-
death theory of the sun, dating from 4000BC if not earlier. (Ѻ)  
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“I am Khepera at the dawn, and Ra at noon, and Atum in the evening.” 
— Anon (c.3100BC), Egyptian inscription (Ѻ) 
 
In Heliopolis, Egypt’s first capital, discussed further below, Atum—who is often depicted in human form, wearing a 
crown that combines those of upper and lower Egypt—and Ra shared joint rolls as the sun god, and eventually 
became joined as Atum-Ra (Atum-Re) or Ra-Atum (Re-Atum). [7]  
 
Mastabas 
In 3100BC, in the 1st Dynasty, earliest chamber filled burial mounds, called “mastabas”, of nobles, were being 
constructed in the great cemetery of Saqqara, near Memphis, which, as has been argued, were based on the dung 
beetle burial mounds birthing cycle, conceptualized by the Egyptians as a model of death, burial, and rebirth: 
 
“It may not have gone unnoticed that the pupa, whose wings and legs are encased at this stage of development, is 
very mummy-like. It has even been pointed out that the egg-bearing ball of dung is created in an underground 
chamber which is reached by a vertical shaft and horizontal passage curiously reminiscent of Old Kingdom mastaba 
tombs.” 
— Carol Andrews (1994), Amulets of Ancient Egypt [9]  
 
Into 2700BC, mastabas began to be stacked on top of mastabas, to eventually form "step pyramids", and in turn and 
"great pyramids" at Giza, to follow, all of which modeled on dung beetle burial seeming rebirth model; which then 
later became to individual people, and moral theory, and burial, via Osiris-Horus resurrection logic: 

 
The dung beetle mound burial life cycle, in short, coupled to the day light cycle and yearly solar cycle, and Nile river 
flood cycle, gauged by star (astrology) mapping markings, is the model behind the resurrection of Osiris, and in turn 
the resurrection of Jesus, the world dominant religious belief, as outlined further below. 
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Heliopolis | Memphis | 3100-2800BC 
See main: Heliopolis creation myth 
In 3100BC, the 42 Nomes or cities (territories) of Pre-Dynastic 
Egypt, shown adjacent, merged into the Egyptian First Dynasty 
(country), after which a state religion began to form, wherein 
each previous 42 nome deities were given a place in the so-called 
"judgment hall" of the afterlife, wherein, as would later be 
implemented, the 42 negative confessions, were read and the 
weight of the soul determined, before Osiris, the king judgment 
god of the afterlife, which later became the number of 
generations of descendants between God (or Ra, Osiris' great 
grandfather) and Jesus (or Horus, Osiris' son), in Christianity. The 
first major capital to rise to power was Heliopolis, aka the city of 
the sun.  
 The state religion, therein, became that centered around the 
Heliopolis creation myth, itself based on the annual 120-day (or 
150-day) flooding of the Nile river (Ѻ), whose typical flood 
heights would rise to 25ft (Cairo) to 38ft (Thebes) to 45ft 
(Aswan), which at that time was conceptualized as of divine 
origin—albeit first noted to be the result of Ethiopian mountain 
snow melting by Lucretius, in his 55BC On the Nature of Things 
(§:6.712...735-737)—according to which the universe (or world), 
conceptualized as being flat in nature, originally was water, after 
which a land (earth) mound arose, then the sun (fire) burst forth, then life arose therefrom, a "three element model" 
(compare: four element theory), conceptualized on the fact that when the flood receded, a fertile black soil called 
keme (pronounced 'chem') is left, which is the root name of both ancient Egypt (Kemet or kmt) and the science of the 
elements (chemistry).  
 This flood/keme/sun model soon became deified into the form of the Ennead cosmogony (group of nine) or the 
Heliopolitan Ennead (Ѻ), in which the rising land mound became conceptualized as the primordial god Nun (or Nu), 
who was perceived as transcendent at the point of creation alongside Atum (fire or the sun), the creator god, who 
then self-creates two progeny gods: Shu (air) and Tefnut (moisture), who then create two progeny gods: Geb (earth) 
and Nut (heaven), who then create four progeny gods: the 'good' pair Osiris and Isis and the 'bad' pair Seth and 
Nephthys, a diagram of which is shown below (left). In 2800BC, the capital of Memphis rose to power, according to 
which their central deity Ptah became syncretized, as the new leading power divinity, into the Heliopolis Ennead, 
diagrammed below (right): [1]  
 

 
 
(add discussion) 
 
Hermopolis | Thebes | 2400-2040BC 
See main: Hermopolitan creation myth 
In 2400BC, the city of Hermopolis rose to power, after which their dualistic paired grouping of eight creator gods, i.e. 
the Hermopolitan Ogdoad (Ѻ), merged or syncretized with the Heliopolis-Memphis model, as shown below (left). In 

 

A depiction of Lower Egypt, showing Heliopolis, the 
place where Heliopolis creation myth originated, the 
capital during the formation of the 1st Dynasty 
(3100BC), and Memphis, the state capital in 2800BC, 
during which time the world’s main creation myth was 
formulated: a sun (fire) born out of a mound (earth), 
considered the center of the universe, following a 
flood (water), which became the basis of Aristotelean 
cosmology, which lasted up until the Copernican 
revolution (1543-1687).  
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2040BC, the city of Thebes rose to power, after which their creator god Amen became re-conceptualized as different 
incarnations of the previous creator gods: Re (or Ra), Atum, Ptah, and Hermopolitan-Ogdoad, respectively, as shown 
below (right): [1] 
 

 
 
In 500BC, the Hermopolitan creation myth plus the Theban creation myth, was monotheized, i.e. de-deified, into the 
verbal form of biblical creation as described in Genesis (1:1-2), as described below left by Gary Greenberg (2000), and 
illustrated, below right by R. Crumb (2009): [11] 
 

 
 
The dissection of myth #4, i.e. how God separated the light from darkness on the first day, becomes a bit more 
involved, in that Genesis has two contradictory accounts (Gen 1:3-5 and Gen 1:14-19) of (a) how and why light was 
separated from darkness and (b) the puzzling issue of how there was light before there was a light source? Greenberg 
goes into some detail on the first point; the second point is a frequently cited Biblical absurdity (e.g. mAtheist app). 
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Passion of Osiris | 1900-300 BC 
The apex of Egyptian religion, amid all of the 
various state power shuffling’s and god 
transitions, came to be belief in the birth-
death-resurrection cycle of Osiris, the god in 
charge of granting people afterlife. Worship of 
Osiris spans over two-millennia, as is 
summarized well by American religious 
historian Patrick Reid: [2] 
 
“The nearest thing to a truly national religion in 
Egypt was the Osiris cycle. The story is not 
extant in full epic version but must be pieced 
together from several ancient and classical 
sources: the Pyramid Texts [c.2400-2300BC] of 
the Old Kingdom, the Coffin Texts [c.2100-
1650BC] of the Middle Kingdom, the Book of 
the Dead [1550-50BC] from the New Kingdom, 
a ribald text entitled The Contest of Horus and 
Seth for Rule [c.1187-1064BC] from the 
Twentieth Dynasty, and the summary of Plutarch in Concerning Isis and Osiris from the second century C.E.” 
 
The gist of Osiris worship eventually culminated into the so-called “Passion of Osiris”, the precursor to the Passion of 
Christ, a type of crucifixion-resurrection reenactment, modeled on the supposed daily (and yearly) death and birth of 
the sun, i.e. sunset and sunrise, in the context of flat earth theory, otherwise known as the Passion Plays, which were 
held annually in the last month of the inundation (the annual Nile flood, coinciding with Spring, and held at 
Abydos/Abedjou, in the Nile Delta, which was the traditional place where the body of Osiris/Wesir was said to have 
drifted ashore after having been drowned in the Nile. 
 Much of the extant information about the Passion of Osiris can be found on the Ikhernofret Stela (c.1850BC) at 
Abydos erected in the 12th Dynasty by Ikhernofret (also I-Kher-Nefert), possibly a priest of Osiris or other official, 
which recounts the festival as follows (below left). Shown below right is a depiction of Osiris, personified djed pillar, 
one of the Passion stages, holding the sun, surrounded by the two sisters Isis and Nephthys, called the ‘Merti’, from 
the 1400BC Egyptian Book of the Dead (Ani 
Papyrus, plate 1).  
The Passion of Osiris eventually became re-
written, via monotheistic de-deification, 
Egyptian gods were given human form, into 
that of the Passion of Christ, in the years 100BC 
to 300AD (see below): 
 
Pretext: Osiris is chopped into 14 pieces by his 
brother Set. 
 
● Day one: The Procession of Wepwawet: A 
mock battle was enacted during which the 
enemies of Osiris are defeated. A procession 
was led by the god Wepwawet ("opener of the 
way").  
● Day two: The Great Procession of Osiris: The 
body of Osiris was taken from his temple to his 
tomb. The boat he was transported in, the 
"Neshmet" bark, had to be defended against 
his enemies.  
● Day three: Osiris is Mourned and the Enemies 
of the Land are Destroyed.  
● Day four: Night Vigil: Prayers and recita ons are made and funeral rites performed.  
● Day five: Osiris is Reborn: Osiris is reborn at dawn and crowned with the crown of Ma'at. A statue of Osiris is 
brought to the temple.  
 
Transubstantiation | Baptism  
The ritual of being immersed in the water of the Nile, which ran into the temples, and the eating of corn bread (Ѻ), 
resenting the body of Osiris (Ѻ), and the drinking of the beer, became re-written into the story of the last supper and 
the eating and drinking of the body and blood of Jesus Christ: [10]  

 

A depiction of the Osiris-Ra centric Egyptian universe, showing earth (Geb) 
at bottom, sky (Nut) at top, and the various deities: Isis, Seth, Neftis, 
Atum, Tefnut, Shu, at center. 

 

Left: the sun “perceptually” dying on the Southern Crux (Ѻ) for three days, 
during winter solstice (standstill), from Zeitgeist (2007). Center: a vignette 
from the Papyrus of Ani (Ѻ)(Ѻ), from Thebes, showing the sun “reborn”, 
carried by Ra, out of the backbone (djed pillar) (Ѻ) of Osiris. Right: Jesus 
dying on the cross, with a sun disc (halo) on his head, with two Maries.  
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(add image) 
 
Thebes | Amarna | 1350BC 
In 1350BC, in Thebes, Egyptian pharaoh Akhenaten (Ѻ) rose to power, during which time he abandoned traditional 
polytheism, the Osiris cult, and the other head deities of Egyptian history, vanquished the traditional gods and 
goddesses, and in its place introduced worship of the sun god Aten, Egypt’s first monotheistic religion, and built the 
city of Amarna devoted to Aten (below right): 

 
Akhenaten's monotheism, however, was short-lived: his city was soon destroyed and the majority of his new religion 
effaced from walls and recordings.  
 
Moses | Jewish religion 
Akhenaten's monotheism, as has been argued by a number of scholars, gave birth to the story of Moses. Austrian 
psychologist Sigmund Freud, in his Moses and Monotheism (1939), e.g., argued that Moses, was a real person, but 
was not Hebrew, but actually born into Ancient Egyptian nobility and was probably a follower of the pharaoh 
Akhenaten, Egypt’s first monotheist. [3] The number of miracles attributed to him, e.g. splitting the sea, smiting 
water from works, talking to burning bushes, etc., however, more than likely indicate that he was not real person, but 
possibly an aggregate, conceptualized in role model as one of the Akhenaten priests in alignment with the 
overarching model of Anunian theology lineage. The jump from Akhenaten's god Aten to the conceptualized god of 
Moses, i.e. YHWH, along with the other derivative gods to follow, is shown below: 
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(add discussion) 
 
Greek philosophy 
In 700BC, Greece rose to power, and the Greek philosophers began to "study abroad", i.e. to travel to Egypt to learn 
about their knowledge of the world. 
 
In the 5th century BC, the Egyptian three element model: water, earth, fire, became basis of the flux and fire 
philosophy of Heraclitus, likely derived (or culled) from his studies of Egyptian philosophy; which, in turn, led 
Parmenides, in reaction to Heraclitus' model, to reject the void; which, in turn, led Leucippus, in reaction to 
Parmenides' model, to posit atomic theory, according to which only atoms and voids exist. 
 
Ra | Abraham/Brahma + Sarah/Saraswati 
The following shows the Egyptology to Hinduism and Christianity reformulation of sun-star astronomical paring of Ra 
and Sirius into the story of Abraham/Brahma and Sarah/Saraswati anthropomorphization, respectively: [12] 
 

Egyptian to Hindu to Christian 

     

 

 
 
 
 

→ 

 

 
 
 
 

& 

 

Ra (sun) 
(3100-2600BC)   

Brahma 
[B-Ra-hma]  
(1300BC)  

 
Abraham 

[Ab-Ra-ham] 
(500BC) 

 
(astronomically-connected) 

  
(Wife/Sister) 

  
(Wife/Sister) 
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→ 

 

 
 
 
 
 

& 

 

Sirius (dog star) 
Helical rising marks start of Nile flood   Saraswati 

(1300BC)  Sarah (born Sarai) 
(500BC) 

 
(add discussion) 
 
Nile flood | Noah/Manu + Biblical flood 
The following shows the Egyptology to Hinduism and Christianity reformulation of annual Nile river flood cycle and 
perceptually seen islands (pyramids) arising out of the receding flood at the end of the 150-day flood cycle, 
anthropomorphized into the stories of Noah’s ark (or Nuh's ark) and Manu’s, respectively: [12] 
 

Egyptian to Hindu to Christian 

     

 

 
 
 
 

→ 
 

 
 
 
 

& 
 

Pyramids at Giza / Nile Flood to Nu/Nun 
carrying solar boat 
(2540-1600BC) (Ѻ)  

 Ma-Nu during flood 
(1300BC)  Noah's (Nuh's) Ark after flood 

(500BC) 

 

 
 
 
 
 

→ 

 

 
 
 
 
 

& 

 

Nun / Nu (Ѻ) | Birth of phoenix 
(as described by Herodotus, 450BC)  Manu 

(1300BC) (Ѻ)   Noah 
(500BC) 

     
 
(add discussion) 
 
Geb-centric | Geo-centric cosmology 
The following shows the transition of Geb (earth) to the geocentric cosmology of Aristotle: 
 
 
 



4134     Hmolpedia 
 
 
 
 
 
 
 
 
 

Egyptian to Hindu to Christian 

     

 

 

 

Nun cosmology 
(1900BC)  

Geocentric (Geb-centric) 
cosmology 

(according to Aristotle, 350BC) 
 
(add discussion) 
 
Horus + Akhenaten | Moses 
The following shows the transition from the rise and fall of the monotheism of Akhenaten to the reformulation of this 
into the monotheism of Moses: 
 

Egyptian to Christian 

     

 

 
 
 
 
 

+ 

 

 
 
 
 
 

→ 

 

Horus (the child) 
(2400BC)  Akhenaten 

(1350BC)  Moses 
(500BC) 
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→ 

 

(1300BC)   [5] (300BC) 
 
(add discussion) 
 
Isis | Virgin Mary 
The following shows the transmogrification and syncretism of the goddess Isis into the fictional person of the Virgin 
Mary:  

Egyptian to Christian 

   

 

 
 
 
 

→ 

 

Isis (aka Stella Maris) 
"Star of the Sea" 

(2700BC) 
 Virgin Mary 

(40BC) 

 
(add discussion) 
 
Khnum's clay creations + Pandora's box | Adam & Eve 
The following shows the transition from the clay creation myth story of the god Khnum creating human figurines on 
his potter's wheel who are brought to life via the divine breath or spirit of the goddess Isis' magical ankh (the 
forerunner to the Christian cross), to the Biblical story of Adam and Eve: 
 

Egyptian to Christian 
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→ 

 

Khnum making humans 
(350BC) (Ѻ)   Adam and Eve 

(250BC) 
 
It has also been argued that the story of the opening of Pandora's box (i.e. going against god's will) was the 
forerunner to the biting of Eve's apple (i.e. going against god's will), both of which resulting to let "evil" into the 
world: 
 

 
(add discussion) 
 
Three king stars | Three kings 
The following shows the transition from the celestial timing of the alignment of the thee king stars with Sirius into the 
story of the three kings following a bright star to find the baby Jesus: 
 

Egyptian to Christian 

   

 

 
 
 
 

→ 
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This point on the horizon where sun will rise 
on the winter solstice is pointed out by a 
line formed through the brightest star in 
the night sky—Sirius—and through the 
three stars of Orion's belt, sometimes 
referred to as the “three kings”, which 
forms the basis of the story of the sun 
(“son”) of God, who dies on the Crux (cross) 
and then rises from the dead after three 
days to be reborn. The birth is pointed out 
by the brightest star in the east, Sirius, 
followed by the three kings. The winter 
solstice occurs on December 22nd, and 
then the birth occurs three days later, on 
December 25th. (Ѻ)  

 Three Kings, following bright star, to 
birth of Jesus. 

 
(add discussion) 
 
Horus | Jesus 
The following shows the transition from the Egyptian theory of the birth of Horus from the brother-sister cohort 
Osiris-Isis into the story of the divine birth of Jesus from the Virgin Mary: 
 

Egyptian to Christian 

   

 

 
 
 
 

→ 

 

Horus birth 
(3000BC)  Jesus birth 

(0BC) 
 
(add discussion) 
 
John the Baptist | Anub the Baptist 
The story of John the Baptist, who baptized people in the Jordan River, who was beheaded for calling Herod non-
righteous, for sleeping with his brother’s wife, according to Gerald Massey 
(1907) (Ѻ), Dorothy Murdock (2008) (Ѻ) , among others, has something to do with a combination of Horus being 
baptized by Anup or "Anup the Baptizer" (Ѻ)(Ѻ); and a circa 400AD legend about martyrs who, when cut would have 
milk issue forth from the wound; one example being as follows:  
“St. Anub (c.400): a headsman came and severed his neck; blood and milk issued therefrom.” 
— Phillips Barry (1914), “Martyrs’ Milk” (Ѻ) 
 
The story also has something connection to being born of the Nun and the ancient ritual of water flowing in the 
temples of ancient Egypt.  
 
Horus the savior | Jesus the savior 
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The following shows how the conception of Horus the savior became remoulded into the conception of Jesus the 
savior: 
 

Egyptian to Christian 

   

 

 
 
 
 

→ 

 

Horus the savior  Jesus the savior 
 
(add discussion) 
 
Corona Borealis | Cross of thorns 
The following shows how the star constellation of the Corona Borealis became anthropomorphized in to the stories 
of the thorn crosses of Ariadne of Jesus: 
(add discussion) 

Egyptian to  Greek to Christian 

      

 
 

 
 
 
 
 

→ 

 
 
 
 
 

& 

Corona Borealis Osiris 
(1800BC)  Ariadne 

(c.600BC)  Jesus Christ 
(30AD) 

Something to do with Osiris, e.g. Jean-Marie Ragon 
(1843) (Ѻ) and Gerald Massey (1907) (Ѻ), and or the 
stellar period of his death. (Ѻ) 

 

Shown crowned with 
"stars", corresponding to 
the constellation Corona 
("crown") Borealis (Ѻ), 
after being discovered by 
Dionysos on the island of 
Naxos, where she was 
abandoned by Theseus 
after helping him kill the 
Minotaur. 

 

Shown with "thorns" 
embedded into his head, 
which is an de-
deification rewrite of the 
corona crown "star" 
model; the halo, shown 
in back, being a rewrite 
of the birth of Ra as a 
bird carrying the sun on 
his head through the 
daily journey of the sun 
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through the sky, before 
sunset. 

 
(add discussion) 
 
Osiris cut | Jesus cut 
During the Zerotheism for Kids lecture (2015), one of the kids said "yea, but didn't Jesus get whipped [scourged] for 
are sins?" (or something along these lines). The following gives an overview of how the scourging of Jesus is a rewrite 
of the myth of the cutting of Osiris into 14 pieces (by his brother Set) prior to his pieces-recollection (by his wife Isis) 
and mummification prior to resurrection: 
 

 
 
(add discussion) 
 
Southern Crux | Jesus on the cross 
The following shows the transition from the story of the formation of the Southern Cross star constellation marking 
the rebirth of the sun was written into the story of Jesus on the cross following his crucifixion: 
 

Egyptian to Christian 

   

 

 
 
 
 

→ 

 

Southern Crux 
(Dec 22-24)  Jesus crucified  

(30AD)  
 
(add discussion) 
 
Mummy reanimation | Resurrection & Reincarnation 
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The following shows how the story of the divine resurrection of Osiris, following is terrible death, by the powers of his 
sister-wife Isis and Nephthys, was rewritten into the theories of resurrection (Hinduism) and reincarnation 
(Christianity):  
(add discussion) 
 

Egyptian to Hindu to Christian 

     

 

 
 
 

→ 

 

 

 
 
 
 

& 

 

 
Resurrection of Osiris 

(by Stella Maris [Isis] and Maris' sister 
Nephthys) 

 Reincarnation  Resurrection of Jesus 
(by Mary and Mary Magdalene) 

 
(add discussion) 
 
Negative confessions | Sin 
Add in missing content (reformatted to Word-fitting table style), from version 53 (Ѻ), on sin. 
 
(add discussion) 
 
Islam 
In 600, the Arabs were coming into 
world power, and to form a state 
religion, building on the above Egyptian-
Christian branch of Anunian theology, 
conceived the logic that each of the 
various key players, e.g. Adam, Noah, 
Abraham, Isaac, Moses (given the 
Torah), David (given the Psalms), and 
Jesus (given the Gospel), among others, 
some depicted adjacent, were 
“prophets”, i.e. they were humans who 
received prophecies or divinations from 
god, whom the Muslims refer to as 
"Allah", either directly (Moses and 
Jesus) or indirectly (Muhammad via the 
angel Jibreel), and thereby assigned 
with a special mission to guide humans, and that Muhammad (570-632) was the last and final prophet—each united 
in the same main belief, the oneness of god, worshiping of that one god, avoidance of idolatry and sin, and the belief 
in the day of resurrection or the day of judgment and life after death. [4] 
 
Mesopotamian | Other 
In the above deconstruction, to note, we have left out some 20 percent syncretism influence from the Mesopotamian 
region, i.e. Tigris and Euphrates river cultures; also the Yellow River culture, which accounts for some 10 percent of 
the world’s beliefs has been left out, as this seems to be an entirely separate syncretism etymology.  

Early prophets  Last prophet 

 

 
 
 
 
 
 
 
→ 

 

Left: a depiction of three Biblical "prophets", namely: Isaiah, Moses, and David, as 
seen in one of the exhibits (Ѻ) of the Creation Museum. Right: a Twelver Shi’I 
depiction of Muhammad, the conceptualized last and final prophet of diviners. (Ѻ)  
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Other 
See main: People claimed to be son of god 
The following are other religions to have shooted themselves off the above Anunian theology megatree religion: 
 
Founded Name Religion 

1820 

Joseph Smith 
(1805-1844) 
Medium: Claimed revelations Mormons 

15M followers 
Type: Modified Christianity 

1879 

Charles Russell 
(1852-1916) 
Medium: none Jehovah’s Witnesses 

8-20M followers 
Type: Modified Christianity 

1854 

Sun Moon  
(1920-2012) 
Medium: Claimed to be Jesus Christ incarnate Unification Church 

1-2M followers 
Type: Modified Christianity 

1973 

Jose Miranda 
(1946-2013) 
Medium: claims the resurrected Jesus Christ 
“integrated himself within me” following visit by two 
angels 
Note: interviewed (Ѻ) by Bill Maher in Religulous 
(2008) 

Growing in Grace International 
1-2M followers 
Type: Modified Christianity 

 
See the Wikipedia "list of people claimed to be Jesus" and "list of people who have been considered deities" for more 
examples of the above. [6] A concordant list, prior to the transition from Osiris-Horus (1900BC) to Jesus (100AD), 
would be an Hmolpedia "list of Horus copies", which would seem to include Krisha, Mithra, Dionysus (Bacchus), 
Buddha, etc.  
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Religion  
In terminology, religion, from Latin "ligare" 
(to bind), is a system of teachings that 
explain and guide human existence and 
behavior through ancient stories, parables, 
commandments, and postulated existences 
of one god, gods (or lesser gods), and or 
higher powers. The subject of the use of 
thermodynamics in religion, in either 
defense or refutation, is termed religious 
thermodynamics.  
 
Overview 
The following is a relevant synopsis-themed 
overview: 
 
“Re (0:50): ‘when black people were taken from Africa to America … they were forcefully converted to Christianity’, 
this reminds me of Greydon Square: 
‘Spoon fed this religion from the slave ship. They used faith to justify bringing slaves here. All the conducts and the 
rules in the good book. You swear by it, but failed to take a good look. You’re completely sold. Just two centuries ago 
slave owners swore you didn’t even have a soul. Now you blindly defend a faith, that was used to plunder pillage and 
rape a whole entire race.’  
 
The irony here is that Christianity is an African religion, namely the Osiris anointed (i.e. “christened” with resurrection 
oil) branch of the father Ra born out of the keme (-ham), i.e. black fertile soil (“Egyptian” or Kamite), following the 
flood (Ab-) belief system of Heliopolis, and their Nile river flood pyramid rising creation myth, aka the Ab-ra-hamic 
faiths (or Anunian theology). [Ѻ] Therefore, a person complaining about being spoon-fed their own cooking is a bit 
humorous, reminiscent of the witty Alan Watts: ‘Anybody who tells you that he has some way of leading you to 
spiritual enlightenment is like somebody who picks your pocket and sells you your own watch.’ Whatever the case, 
the taste of the cooking was so good that we all ended up eating some of the stew; resultantly, 75 percent of the 
modern world still eats that same cooking of Abraham (Christian/Islam name for Ra) or Brahma (Hindu name for Ra), 
all the children of the world arguing (i.e. going to war) with each other about who has the better recipe.” 
— Libb Thims (2015), post to “Why are Black Atheists Rare?”, Jun (Ѻ)  
 
(add discussion) 
 
World religions | Ra classified 
The following show the sub-branches of the "Father Ra Born of Nun" (Abrahamic/Brahmaic) faith based religions that 
currently dominate the mindsets of 72% of the modern world, otherwise known in ancient days as Anunian theology 
or Ra theology (aka Egyptian mythology):  

World Religions Distribution 
 

 
Ab-Ra-
ham-ic 
faiths: 

(53%) 
 

Christia
nity 

(33%) 
Islam  
(20%) 

Judaism 
(0.2%) 

Baha’is
m 

(0.1%) 

Mandaei
sm 

(0.001%) 
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Life | Death theories 
It should be noted that Neanderthal thinkers, 70,000-years ago, had ideas on life, death, and some version of 
continued life, owing to the fact that they 
buried their dead with food, artifacts, and red 
ochre. 
 In modern-day thinking, the Egyptian-
version of what gives life, is the modern 
influence to the majority of people, owing to 
the 72-percent world belief in Ra-theology, in 
which breath, wind, or wings flapping, sent 
from the ankh, etc., was said to give life to a 
dead body. The most-quote Bible verse, to 
exemplify, is John 3:16 (c. 90AD), which states 
that “that whosoever believeth in him should 
not perish, but have eternal life,” which 
signifies that 33 percent of the modern world 
wants eternal life. The basis of this quote is the 
Osiris resurrection theory (c. 2500BC), the 
world’s first mummy, and the Egyptian theory 
of the afterlife.  
 
Science 
Modern science is slowly replacing the 
outdated theories of religions, although not 
without conflict. Of these sciences, those of 
human thermodynamics, human chemistry, and human physics are in direct conflict with various core teachings of 
religions, e.g. free will, evolution, life, death, afterlife, morality, etc., and in this sense are acting as modern 
replacements for the tenets of latter; albeit, not without heated debated often infused with emotional discussion.  
 
First law | bond energy 
In the context of a world belief in the theory of the soul, when one attempts to explain that modern theory discerns 
that each person is molecule, the first question that comes to mind is the objection that: "but, I have a soul, that may 
go to the afterlife, and that this process is under the governance of God." The modern interpretation of this, i.e. how 
life, death, and universal continuity, connect to one another, according to modern science, can only be studied 
through or in the context of the first law of thermodynamics, in which the death (cessation) of a person is quantified 
by changes to the internal energy of one's thermodynamic system and the transformation of this energy or 
interaction at the boundary of the system. This type of logic is studied in cessation thermodynamics, which theorizes 
about post-cessation transformations of human chemical bonds and the human molecular bond energy, remaining as 
this residual energy signature, and how this resides or transforms remaining and connected (coupled) systems and 
those human molecules contained therein. 
 
What happens when you die? 
See main: What happens when you die? 
The following table shows religious views on death ranked by world population adherence, based on data from the 
2002 Time Almanac: 

 

Circa 2006 world religious affiliation, grouped according to their mutual 
Ra-centrism. 
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# Religion % What happens when you die?  

      

1 
 

Christian 32.8 Believers go to heaven after resurrection 
and judgment. Non-believers go to hell.  

2 
 

Muslim 19.6 Believers go to paradise after resurrection 
and judgment. Non-believers go to hell.  

3 

 

Hindu 12.8 

Human and animal spirits reincarnate to live 
many times in different forms; souls move 
up and down an infinite hierarchy based 
upon behaviors in past lives; ultimate aim is 
to find oneness with Brahman or God. 

 

4  Non-
religious 12.8   

5 
 

Chinese 
religions 6.4 

One becomes an ancestor spirit, with a 
continued existence, possessing the ability 
to influence the fortune of the living. 

 

6 

 

Buddhist 6.0 

The spirit of the departed goes through a 
process lasting 49 days, divided into three 
stages called "bardos"; at the conclusion of 
which, the person either enters nirvana 
(liberation) or returns to earth for rebirth 
(reincarnation). 

 

7  Ethnic 
religions 4.2 One goes into the spirit world.  

8 
 

Atheist 2.5 One's body is recycled in nature.  

9  New 
religionists 1.7   

10 

 

Sikhs 0.4 
One goes through an endless cycle 
reincarnation or rebirth attempting, through 
salvation, to obtain spiritual union with god.  

 

11 

 

Jews 0.2 

If a person lived a good life, they are 
rewarded with spiritual closeness to God in 
the afterlife. If the person sinned, they are 
punished by a spiritual detachment from 
God. 

 

12  Spiritists 0.2 
The human personality survives death in the 
form of a 'spirit', which can communicate 
with the living through a sensitive 'medium'.  

 

13 
 

Bahais 0.1 

The soul passes into the next world, where 
its spiritual development in the physical 
world becomes a basis for judgment and 
advancement in the spiritual world of states 
of nearness or distance from God. 

 

14 
 

Confucians 0.1 
Discussions on the world after death are 
neglected; focus is on achieving social 
harmony while alive.  
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15 

 

Jains 0.07 

The soul is reborn if it has karma attached to 
it; if it has rid itself of karma, it achieves 
'moksha' is freed from rebirth and floats to 
the top of the universe where it dwells in 
bliss. 

 

16 
 

Shintoists 0.05 
Spirits of the dead go to the mountains, 
above the sky, below the earth, or beyond 
the horizon.  

 

17  Other 
religionists 0.02   

18 
 

Zoroastrians 0.005 

On the fourth day after death, the soul is 
reunited with its fravashi (guardian spirit), in 
which the experiences of life in the material 
world are collected for the continuing battle 
in the spiritual world. 

 

19 

 

Mandeans 0.001 The soul, released from exile, returns to 
supreme Entity after death.  

 
Religious texts 
The following is a chronological table of the ancient religious texts germane to development of modern practiced 
religions: 
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Quotes 
The following are related quotes: 
 
“We will establish our religion by the sword. We will trample down our enemies and make them one gore of blood 
from the Rocky Mountains to the Atlantic Ocean. I will be to this generation as a second Mohamed whose motto in 
treating for peace was ‘the Quran or the sword’. So it shall be with us.” 
— Joseph Smith (1838), founder of Mormonism, Oct 14 (Ѻ)  
 
See also 
● Science vs religion debates 
● Science v. religion legal cases 
● Science-religion controversy 
● Bible vs. physical science conflicts  
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Religion and 
intelligence  
In subjects, religion and intelligence, “belief in god 
and IQ” or “IQ vs ID”, refers to the subject of the 
existence of the inverse correlation existing between 
level of religious belief and level of intelligence, IQ, 
and or education.  
 
Overview 
In 1928 to 2012, according to research by Miron 
Zuckerman (2013), and his team at the University of 
Rochester, some 63 scientific studies were conducted 
about religion and intelligence, 84 percent of which 
(53 studies) found a “reliable negative correlation 
between intelligence and religiosity.” [2] In 2010, 
Pew research, found, via polls of multiple answer testing on basic religious questions, find that atheists have a higher 
“religious IQ” than religious people. [1] 
 
Geniuses | Religion 
See main: Geniuses on; Geniuses on religion; Geniuses on god; Geniuses on the soul 
The subject of geniuses and their religious beliefs is a peculiar and niche field of study. In 1662, Blaise Pascal, in 
section 233 of his posthumous Pensees (Thought), an assembly of previously unpublished notes, posited his so called 
“god wager” or Pascal’s wager” (Ѻ), as it has come to be known, the conclusion of which being that if one was going 
to bet odds on whether it would be better to believe in god or not to believe in god, in respect to the possibility of 
afterlife, one should side with belief, probabilistically speaking. [3] In 1927, Paul Dirac, at the fifth Solvay Conference 
in Brussels, while sitting around one evening at the hotel’s smoky lounge, some of the younger physicists, including 
Werner Heisenberg and Wolfgang Pauli, began to openly berate Einstein for his habit of referring to “god this” and 
“god that”, most-famously: “god does not play dice”, in discussions of fundamental physics. In the 2000s, believes 
began to tout Christopher Langan the last apocryphal genius to believe in the existence of god. In 2010, Libb Thims 
began to tabulate (Ѻ) beliefs on the existence of god by the then 30 or so known IQ: 200+ cited thinkers.  
 
Quotes 
The following are related quotes: 
 

 

A 2011 Gallup poll of belief in god, in the US, by education level. (Ѻ)  
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“He who possesses science and art, 
Possesses religion as well; 
He who possesses neither of these, 
Had better have religion.” 
— Johann Goethe (c.1785)  
 
“58% of randomly selected scientists in the United States expressed disbelief in, or doubt regarding the existence of 
God; nearly 70% of the most eminent scientists disbelieve in the existence of god.” 
— James Leuba (1916) [2] 
 
“Although intelligent children grasp religious concepts earlier, they are also the first to doubt the truth of religion, 
and intelligent students are much less likely to accept orthodox beliefs, and rather less likely to have pro-religious 
attitudes.” 
— Michael Argyle (1958) [2] 
 
“College is a breeding ground for apostasy.” 
— David Caplowitz (1977) (Ѻ)  
 
“A comprehensive survey revealed that only about 14 percent (Ѻ) of English speaking professional philosophers are 
theists.  As for what little religious belief remains among their colleagues, most professional philosophers regard it as 
a strange aberration among otherwise intelligent people. Among scientists the situation is much the same. Surveys of 
the members of the National Academy of Sciences, composed of the most prestigious scientists in the world, show 
that religious belief among them is practically nonexistent, about 7 percent. (Ѻ)” 
— John Messerly (2014), “Religions’ Smart-People Problem”, Dec 21 (Ѻ)  
 
See also 
● Belief in the existence of god by scientists  
● Creationism scientists ranked by idiocy 
 
References 
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(flexible and anchored in modern times); whereby, accordingly, one’s choices will be, in many causes acted out 
“wrongly” (as compared to rightly), and the bet will have resulted in derisive continuity in the fabric of the universe 
operation.  
(b) Neumann on soul (Ѻ) 
 
Further reading 
● Guillen, Michael. (2004). Can a Smart Person Believe in God? Thomas Nelson.  
 
External links 
● Religiosity and education – Wikipedia. 
● Religiosity and intelligence – Wikipedia.  
 

Religious thermodynamics  
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In human thermodynamics, religious thermodynamics 
or theological thermodynamics can be considered as any 
variation on efforts to interpret a branch of religion, 
theological theory, the idea of god, or ancient scripture 
from a thermodynamic point-of-view or visa-versa. [1] 
The subject of religion and thermodynamics was 
cogently outlined in American science historian Erwin 
Hiebert's 1966 essay "The Uses and Abuses of 
Thermodynamics in Religion", thus indicating that the 
amount of material published in this field is large. [14] 
 
Overview 
Of the laws of thermodynamics, according to 
thermodynamicist Myron Kaufman, the second law has 
important philosophical and religious implications. [2] A 
typical example being Maxwell's demon, which is itself a 
religious metaphor, or the use of Prigoginean 
thermodynamics in New Age religious movements, as 
well as concepts such as the arrow of time or "heat 
death". [3] A popular book in religious thermodynamics 
is American psychiatrist M. Scott Peck's 1978 The Road 
Less Traveled, having sold more than seven-million 
copies, which outlined Pecks' views on the relations 
between entropy, evolution, evil, and love. A noted 
individual in the second law vs. evolution debate is American engineer Henry Morris, who in the 1970s was the first 
to vigorously bring the second law into the discussion.  
 Interestingly, while in modern times the topic of religion and thermodynamics is marginal and often discredited, 
in the heyday of thermodynamics, the 1840 and 50s, many of the founders, such as James Joule, William Thomson, 
and James Maxwell had strong religious convictions behind their contributions. [4] In 1843, for instance, after 
conducting numerous experiments on the inter-conversions of various type of energy, e.g. electrical, chemical, 
gravitational, heat, work, etc., Joule stated "I shall lose no time in repeating and extending these experiments, being 
satisfied that the grand agents of nature are by the Creator’s fiat, indestructible; and that wherever mechanical force 
is expended, an exact equivalent of heat is always obtained." In other words, Joule believed that the first law of 
thermodynamics was decreed by the act or will of a deity.  Typically, theological thermodynamicists have degrees in 
both theology and a branch of science. One of the first, along these lines was English mathematician, scientist, and 
theologian Ernest Barnes who, in his 1927 The Gifford Lectures at Aberdeen, discussed the connections between 
religion and the first two laws of thermodynamics. [5]  To note, the use of thermodynamic logic in religion typically 
leads to biased or non logical results; in that, often, millennia old scriptures are sided with in favor of modern science, 
discoveries, experiment, and theory. [6] On the other hand, to understand the thermodynamics of certain human 
phenomena, such as morality, right or wrong, death, e.g. cessation thermodynamics, one is often drawn into 
historical interpretations, that border on various religious and philosophical themes.  The general view is that just as 
there is a logical separation of state and church so to should there be a separation of thermodynamics and religion. In 
spite of his suggested division, there have been many crossover writings on thermodynamics and religion. One of the 
earliest religious human thermodynamicists was Iranian engineer Mehdi Bazargan who in the 1950s developed a 
"thermodynamics of man" theory to explain Islam scientifically. Topics in religious thermodynamics include the 
thermodynamics of “good”, “evil”, and morality, among others. 
 
Evolution  
One of the most oft-cited “supposed” issues in religious thermodynamics is the Boltzmann 1895 chaos interpretation 
of entropy in calculations of evolutions of isolated systems, specifically ideal gas phase systems, which state that such 
systems tend towards maximal entropy or maximal “molar disorder” (a Boltzmann term) combined with the older 
Kelvin 1862 heat death postulate, which states that the universe is running down. These two statements, however, 
are not a one-way translation skip-over to the description of all types of evolution, particularly that in which a 
periodic external heat source exists about a system - namely earth. In this situation, evolution occurs such that a 
working substance (an system of chemical species) is put in alternating contact with a hot body (the burning sun) and 
a cold body (the cool night sky) in a cyclical manner for a period of 4.5 billion years.  To cite one common mis-
extrapolation of this chaos/running-down view of the second law, in 1981 author Harold Willmington stated that 
“evolution runs contrary to the second law of thermodynamics which describes the universe as a wound-up clock 
which is slowly running down … instead, evolution has all life being built up from the simple to the complex.” [8] The 
popularization of this statement and others like it have led to the wide-spread belief, for many, that the laws of 
thermodynamics are in conflict with evolution. This, however, is not the case.  
 The difficulty in clarifying the contradiction, to the appeasement of all naysayers, is, in particular, that the science 
of “human chemical thermodynamics” is a future branch of knowledge. The conception that a human being is, in 

 

 

 

Left: the 2008 book by Helge Kragh discussing the cultural and 
religious responses to the second law of thermodynamics, 
from around 1860 to 1920. Right: the 2008 Tibetan Buddhism 
& Modern Physics by Vic Mansfield, showing an equation 
overlay stylized cover, which interjects on Buddhism, physics, 
quantum mechanics, entropy, arrow of time, and 
thermodynamics. [16]  
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reality, a “molecule”, specifically, a human molecule, is a little understood or used concept in science. As such, 
common historical refutations used to reconcile the conflict used by scientists are: 
 
(a) evolving systems on earth are “closed”, not isolated, as compared to ideal gas systems.  
(b) entropy decrease (of life forms) or "ordering" is compensated by entropy increase in the surroundings (such as in 
the sun).  
(c) Life increases its order by feeding on negative entropy (Erwin Schrödinger, 1944). 
(d) the decrease in “free energy” in evolving earth systems, itself being a function of entropy, enthalpy, and 
temperature, is the key governing energy quantity of directionality, rather than only entropy tendencies (the second 
law).  
 
The modern view, however, is that life is a process of chemical reactions, occuring over the last 13.7 billion years, 
from the hydrogen ion molecule to human molecules (people), as visualized on molecular evolution tables, which are 
processes, from an earth-bound systems point of view (isothermal, isobaric, heat-driven systems), governed by the 
combined law of thermodynamics. [11]  
 
God 
See main: God 
In religious thermodynamics, various hypothesized forces opposite to that of entropy are often theorized to be God. 
In 1999, for instance, author Holmes Rolston stated that: “one can posit god as a countercurrent to entropy, a sort of 
biogravity that lures life upward.” [9] In 2007, Indian chemical engineer DMR Sekhar postulated a theory of 
"genopsych" (genetics+psychology), which he conceived as "an extensive property running or operating counter to 
entropy" that (a) gives directionality to the process of evolution, (b) causes non-random variations in the genome, 
indicating creation of new information, (c) is the basis of native intelligence of plants and microorganisms, and (d) is 
god or a part of God inside of humans that has evolved people to their present form. [10] Sekhar's theory was an 
effort to find unification between genetics, evolution, thermodynamics, the Bhagavat Gita, and the Holy Bible.  
Another religious thermodynamic postulate is that God created the low-entropy singularity or grandly-unified mass of 
energy that initiated the universe at the act of the Big Bang. [12] This conception derives from what has been called 
the “entropological proof” for the existence of god. [13] 
 
Objections  
In 1905, French physicist and thermodynamicist Pierre Duhem, a devout Catholic, argued that to draw cosmological 
or religious consequences from thermodynamics was unjustified. [15] Islamic philosopher Abdul Karim Surush, for 
instance, argues that just as religion does not offer a plan for government, that any efforts to derive such a plan are 
fruitless. By extrapolation, Surush states that “dealing with social, economic, and political affairs requires special 
expertise and therefore must be entrusted to skilled professionals who are well versed in the modern social sciences 
of economics, sociology, and public administration. Surush states that religion cannot explain these dynamics or deal 
with questions raised and problems created by them, or specifically: [7] 
 
“There can be no religious thermodynamics and, by the same token, there can be no religious politics and 
economics.”  
 
The pinnacle example of a type of “religious thermodynamics” is that in which the second law of thermodynamics, 
which states that isolated systems tend towards maximal entropy (considered as a synonym of disorder), is used to 
negate or disprove the phenomenon of evolution.  
 
References 
1. (a) Crosson, Frederick J. (1967). Science and Contemporary Society, (section: “Thermodynamics and Religion: a 
Historical Perspective”, pg. 57). University of Notre Dame Press.  
(b) Murphy, George L. (1991). “Time, Thermodynamics, and Theology”. Zygon: Journal of Religion and Science 26, no. 
3, September. 
(c) Theological thermodynamics - a reprint of the two classic (1972, 79) papers on the temperatures of heaven and 
hell. 
(d) Russell, Robert J. (1998). “The Theological Consequences of the Thermodynamics of a Moral Universe”, CTNS 
Bulletin 19/4, Fall: pgs. 19-24. 
2. Kaufman, Myron. (2002). Principles of Thermodynamics, (pg. 78). CRC Press.  
3. Hanegraaf, Wouter J. (1998). New Age Religion and Western Culture: Esotericism in the Mirror of Secular Thought, 
(pg. 163-66). State University of New York Press. 
4. Coppedge, David F. (2000). "World's greatist creation scientists (from Y1K to Y2K)", Master Plan Productions.  
5. Barnes, Ernest W. (1933). Scientific Theory and Religion: the World Described by Science and its Spiritual 
Interpretation (The Gifford Lectures at Aberdeen, 1927-1929), (pg. 230). The University Press. 
6. An example would be the 1920s "spiritual energy", "noosphere", thermodynamic evolution theories of French 
philosopher Pierre Teilhard de Chardin as well as the 2005 "genetic entropy" theories of American plant geneticist 



4150     Hmolpedia 
John Sanford.  
7. Hunter, Shireen. (1998).The Future of Islam and the West: Clash of Civilizations or Peaceful Coexistence? (pg. 104). 
Praeger Publishers.  
8. Willmington, Harold L. (1981). Willington’s Guide to the Bible, (pg. 16-17). Tyndale House Publishers, Inc. 
9. Rolston, Holmes. (1999). Genes, Genesis, and God: Values and Their Origins in Natural and Human History, (pg. 
364). Cambridge University Press. 
10. (a) Sekhar, DMR. (2007). "On the Incompatibilities of the Second Law of Thermodynamics, Primary Instincts, 
Natural Selection, and the Properties of DNA." (8-pages). Submitted as article proposal to the Journal of Human 
Thermodynamics. 
(b) Sekhar, DMR. (2007). "Genopsych and the God", Blog, July, 16. 
(c) Sekhar, DMR. (2007). “Genopsych: Some aspects on Philosophy”, Dmrsekhar Blogs, Sulekha.com, July 26. 
11. Thims, Libb. (2008). The Human Molecule, (preview). Morrisville, NC: LuLu.  
12. Edwards, Rem B. (2001). What Caused the Big Bang, (pg. 283). Rodopi.  
13. Landsberg, Peter T. (1999). Seeking Ultimates: An Intuitive Guide to Physics, (pgs. 231-32). CRC Press. 
14. Hiebert, Erwin N. (1966). "The Uses and Abuses of Thermodynamics in Religion." American Academy of Arts and 
Science. 
15. Kragh, Helge. (2008). “Pierre Duhem, Entropy, and Christian Faith.” Physics in Perspective, Vol. 10, pgs. 379-95.  
16. Mansfield, Vic. (2008). Tibetan Buddhism & Modern Physics (entropy, 8+ pgs; thermodynamics, pgs. 132, 145). 
Templeton Foundation.  
 
Videos 
● Skekgg, Andrew. (2009). “The 2nd Law of Thermodynamics” (V), Andrew Skegg, Jul 7.  
 
Further reading  
● Williams, Emmet L. (1981). Thermodynamics and the Development of Order. Creation Research Society. 
● Bouw, Gerardus D. (c.1999). “Entropy and the Human Situation”, Biblical Astronomer, No. 89, pgs. 16-25.  
● Harvey, Allan H. (2000). "The Second Law of Thermodynamics in the Context of the Christian Faith", Sept. 03. 
● Geisler, Norman, L. and Turek, Frank. (2004). I Don’t Have Enough Faith to be an Atheist (Second law of 
thermodynamics, 76-78, 80, 84, 86, 90, 124-25). Crossway Books.  
● Ankerberg, John and Burroughs, Dillon. (2009). Taking a Stand for the Bible (section: First and Second Laws of 
Thermodynamics, pg. 108). Harvest House Publishers.  
 

Rennie, John   
In hmolscience, John Rennie (1959-) is an American science writer and editor noted for 
his 17 Jun 2002 Scientific American article “15 Answers to Creationist Nonsense” — a 
reaction to the Mar 2002 Ohio Board of Education move (Ѻ) to have creationism or 
intelligent design, per initiative of the Discover Institute, taught alongside evolution, 
and to publications of creationists, such as American law professor Philip Johnson, 
author of Darwin on Trial (1991) — wherein he attempts to tackle the top arguments 
used by opponents of evolution, which sparked the Rennie creationism fiasco; the 
article has since become one of the most read and downloaded (Ѻ) articles in the 
history of ScientificAmerican.com. [1]  
 
Atheism 
Rennie, himself, seems to be an atheist, such as characterized by William Dembski 
(2008), who refers to his “atheistic approach to science”. (Ѻ) In 2008, Rennie, during a 
Christmas holiday, visiting his wife’s family in southern Indiana, took a trip to the 
Creation Museum with his father-in-law Larry, described (Ѻ) as “not only an avowed and combative atheist but seems 
to have taken it as a personal goal to try to bring down the Catholic Church during his lifetime as one step toward the 
total elimination of all religion”.  Here, to interject, being that "religion", derived from the Latin legare, "that which 
binds", is but a term for a binding system of belief of a social system, the attempt at a total elimination of religion, is 
akin to an attempt at a total elimination of a binding system, which paramount to the supposition of an unbound 
system, i.e. a system lacking binding force, which seems to be a theoretical impossibility. Religion, in other words, will 
morph. 
 
Quotes 
The following are noted quotes: 
 
“Embarrassingly, in the 21st century, in the most scientifically advanced nation the world has ever known, 
creationists can still persuade politicians, judges and ordinary citizens that evolution is a flawed, poorly supported 
fantasy.” 
— John Rennie (2002), “15 Answers to Creationist Nonsense” [1] 
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Education 
Rennie completed his BS in biology at Yale in 1981, after which he worked as a science writer and researcher at 
Harvard Medical school, then became editor of Scientific America from 1994 to 2009. [2]  
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creationism by tearing down real science, but their arguments don't hold up” (aud), Scientific America, Jun 17. 
2. About – JohnRennie.net. 
 
External links 
● John Rennie (editor) – Wikipedia. 
● Home – JohnRennie.net.  
 

Rennie creationism 
fiasco  
In debates, Rennie creationism fiasco refers to the 
2002 to 2003 evolution vs creationism battle 
surrounding the publication American biologist and 
science writer John Rennie's 17 Jun 2002 Scientific 
American article “15 Answers to Creationist 
Nonsense”, one of the most read and downloaded 
(Ѻ) articles in the history of ScientificAmerican.com, 
wherein #9: "second law of thermodynamics says 
that systems must become more disordered over 
time; living cells therefore could NOT have evolved 
from inanimate chemicals" touched a nerve, 
provoking rebuttal by American creationist biologists 
Bert Thompson and Brad Harrub, and the following 
up independent commentary by American status quo 
thermodynamics textbooks authors: Robert Alberty, 
Donald Haynie, and Ken Dill; the latter’s commentary 
yielding more incorrectness than the creationism 
objection, leads one to the question: “who is 
promoting more nonsense: the creationists or the 
secularists?”  
 
Overview 
On 17 Jun 2002, American biologist and science 
writer John Rennie, the then editor in chief of 
Scientific America, in reaction to the Mar 2002 Ohio 
Board of Education move (Ѻ) to have creationism or 
intelligent design, per initiative of the Discover 
Institute, taught alongside evolution, and to 
publications of creationists, such as American law 
professor Philip Johnson, author of Darwin on Trial 
(1991), and published “15 Answers to Creationist Nonsense”, wherein he pens a list of rebuts to some of the most 
common "scientific" arguments raised against evolution; the following is his answer #9: [1] 
 
Answer #9. The second law of thermodynamics says that systems must become more disordered over time. Living 
cells therefore could not have evolved from inanimate chemicals, and multicellular life could not have evolved from 
protozoa. This argument derives from a misunderstanding of the second law. If it were valid, mineral crystals and 
snowflakes would also be impossible, because they, too, are complex structures that form spontaneously from 
disordered parts. 
 The second law actually states that the total entropy of a closed system (one that no energy or matter leaves or 
enters) cannot decrease. Entropy is a physical concept often casually described as disorder, but it differs significantly 
from the conversational use of the word. More important, however, the second law permits parts of a system to 
decrease in entropy as long as other parts experience an offsetting increase. Thus, our planet as a whole can grow 
more complex because the sun pours heat and light onto it, and the greater entropy associated with the sun's nuclear 

 

Opening section to American biologist and science writer John 
Rennie’s 2002 article “15 Answers to Creationist Nonsense”, which 
initiated the so-called "Rennie vs Thompson and Harrub 
creationism fiasco", which vicariously prompted three 
thermodynamics textbook authors—who tend to be very taciturn 
about such matters—to pipe up opinions on the thermodynamic 
aspects of the debate, namely: Robert Alberty, Donald Haynie, and 
Ken Dill. [1]  
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fusion more than rebalances the scales. Simple organisms can fuel their rise toward complexity by consuming other 
forms of life and nonliving materials. 
(add discussion) 
 
Thompson-Harrub response 
In Oct 2002, American creationists Bert Thompson and Brad 
Harrub, in in response to Rennie’s article, penned a 65-page 
response article entitled “15 Answers to John Rennie and 
Scientific American’s Nonsense”, posted on ApologeticsPress.org, 
naturally enough citing all the stock creationist scientists, such as: 
Gordon van Wylen, Frank Tipler, Emmett Williams, William 
Thomson, Henry Morris, Paul Davies, among others; their rebuttal 
to Answer #9 is as follows: [2] 
 
Rebuttal to #9. [Creationists suggest that] the second law of 
thermodynamics says that systems must become more 
disordered over time. Living cells therefore could not have 
evolved from inanimate chemicals, and multicellular life could not 
have evolved from protozoa. 
Mr. Rennie’s entire discussion on this point was as follows: 
 
This argument derives from a misunderstanding of the second law. If it were valid, mineral crystals and snowflakes 
would also be impossible, because they, too, are complex structures that form spontaneously from disordered parts. 
 The second law actually states that the total entropy of a closed system (one that no energy or matter leaves or 
enters) cannot decrease. Entropy is a physical concept often casually described as disorder, but it differs significantly 
from the conversational use of the word. 
 More important, however, the Second law permits parts of a system to decrease in entropy as long as other 
parts experience an offsetting increase. Thus, our planet as a whole can grow more complex because the sun pours 
heat and light onto it, and the greater entropy associated with the sun's nuclear fusion more than rebalances the 
scales. Simple organisms can fuel their rise toward complexity by consuming other forms of life and nonliving 
materials (2002, 287[1]:82). 
 Amidst the currently raging controversy centering on creation and evolution as the only two possible 
explanations for the Universe and all life in that Universe, a bitter battle is being waged in regard to the meaning and 
significance of two of the most fundamental laws known to science—the first and second laws of thermodynamics. 
For years creationists have presented (in articles, books, lectures, and debates) evidences against the General Theory 
of Evolution based on those two laws. During much of that time evolutionists, with rare exceptions, simply ignored 
creationists’ arguments. In the few instances where evolutionists bothered to acknowledge the arguments based on 
thermodynamics, they generally did so only in cursory fashion, most often by simply dismissing creationists’ 
arguments as efforts by those who were “uninformed” or “misguided.” 
 But all of that has changed—as is evident from Mr. Rennie’s comments. Evolutionists have heard the “call to 
battle,” and are answering that call. Now both creationists and evolutionists are actively engaged in the most serious 
kinds of efforts to portray to the general public the relationship that exists between the laws of thermodynamics and 
their respective origin models. And for good reason. The stakes involved are enormous! If creationists are correct in 
their statements of the laws of thermodynamics, and in their assessments and interpretations based on those laws, 
evolution is immediately and automatically ruled out by what those in the scientific community readily acknowledge 
as “the most secure generalizations known to science”—the laws of thermodynamics. Whereas in the past, 
evolutionists frequently ignored arguments based on the laws of thermodynamics, now those same evolutionists are 
reacting with a feverish pitch to creationists’ presentations based on those laws. For that reason, and because of the 
tremendous importance that the laws of thermodynamics do have to the creation/evolution issue, we believe that an 
examination of these matters is warranted. 
 Our English word “thermodynamics” derives from two Greek words, therme, meaning “heat,” and dynamis, 
meaning “power.” Thus thermodynamics is the study of heat power. Historically, the subject of thermodynamics 
arose from the study of heat engines. Currently, the subject of thermodynamics is much broader in scope, and 
involves the movement of energy and the conversion of one form of energy into another. Thermodynamics, as a field 
of study, is important for several reasons, not the least of which is that it acts as a “unifying” factor for all of the exact 
sciences, since energy is required for all natural processes (see Crawford, 1963, p. 1). It is this very fact—that all 
natural processes require energy—that makes thermodynamics of special interest in the creation/evolution 
controversy. Consider, for example, Sir Julian Huxley’s now-famous definition of evolution: 
Evolution in the extended sense can be defined as a directional and essentially irreversible process occurring in time, 
which in its course gives rise to an increase of variety and an increasingly high level of organization in its products. 
Our present knowledge indeed forces us to the view that the whole of reality is evolution—a single process of self-
transformation (1955, p. 278). 

 

American creationist biologists Bert Thompson and 
Brad Harrub who stoked the fire of debate with their 
"15 Rebuttals" response article, to Rennie's "15 
Answers". [2] 
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Sidney Fox, who pioneered much of the work regarding the “origin of life” in evolutionary scenarios, has noted that 
“evolution, however, has put together the smallest components; it has proceeded from the simple to the complex” 
(1971, 49[50]:46). 
 Obviously evolution involves “transformation” or “putting together.” And, such natural transformations or 
“putting together” processes require energy. In fact, a process of evolution (like the one suggested by Huxley and 
Fox) would require tremendous quantities of energy, and many energy transformations from one form to another. 
Simply stated, then, our point is this: the process of evolution requires energy in various forms, and thermodynamics 
is the study of energy movement and transformation. Thus, the two fields bear a clear relationship. Scientific laws 
that govern thermodynamics also must govern evolution. Creationists and evolutionists alike generally acknowledge 
this fact. Creationist writers are quick to express agreement on this point (see Williams, 1981, p. 10). Most 
evolutionists agree that, in principle, thermodynamics does have a relationship to evolution, but some are quick to 
claim that this relationship may not be quite as distinct as creationists suggest. Willard Young stated: “In fact, 
thermodynamics is involved in every process of energy transformation. For this reason even biology is governed, in 
part, by the fundamental principles of thermodynamics, though not in the manner the creationists would have us 
believe” (1985, p. 164). 
 The point, then, is clear. The laws of thermodynamics do regulate all energy-related processes. Evolution (even 
biological evolution) is dependent upon such energy-related processes. Thus, the laws of thermodynamics must 
regulate evolution. The question that obviously arises is two-fold: (1) what do the laws of thermodynamics say; and 
(2) what regulatory processes or restrictions are imposed on evolution as a result of the laws of thermodynamics? 
 Robert Mayer (1814-1878) was the first scientist to suggest the general principle that ultimately would become 
the first law of thermodynamics. Mayer observed: “I therefore hope that I may reckon on the reader’s assent when I 
lay down as an axiomatic truth that, just as in the case of matter, so also in the case of force [the then-current term 
for energy—BT/BH], only a transformation but never a creation takes place” (as quoted in King, 1962, p. 5). Today we 
often refer to the first law as the “law of conservation of energy (and/or mass).” Put into simple terms, the first law 
says that, naturally speaking, neither energy nor matter can be created or destroyed, but can only be converted from 
one form to another. The total amount of energy in the Universe remains constant. Scientists freely admit that, as 
Young put it, “the principle of the conservation of energy is considered to be the single most important and 
fundamental ‘law of nature’ known to science, and is one of the most firmly established. Endless studies and 
experiments have confirmed its validity over and over again under a multitude of different conditions” (1985, p. 165). 
 Although the first law of thermodynamics has serious implications for any evolution-based scenario, since Mr. 
Rennie mentioned in his article in Scientific American only the second law, we will restrict our comments here to that 
law. [For an in-depth discussion of the implications of the laws of thermodynamics in the creation/evolution 
controversy, see Thompson and Major, 1988.] 
 As men began to work with heat engines in the nineteenth century, the second law of thermodynamics came to 
be formulated. In 1824, Sadi Carnot (1796-1832), a French physicist, correctly noted that every heat engine requires a 
hot body (or source of heat) and a cold body (or sink), and that as the engine operates, heat passes from the hot body 
to the cold body. In such an engine, only a portion of the heat from the source can be utilized to perform useful work. 
The remainder is wasted. As a result of Carnot’s discovery, two scientists of his generation independently stated what 
came to be known as the second law of thermodynamics. German scientist Rudolf Clausius (1822-1888), and Irish 
scientist Lord Kelvin (William Thomson, 1824-1907), introduced concepts in 1850 and 1851, respectively, which 
ultimately became known as the second law. In 1852, Kelvin published a paper in which he delineated what was to 
become one of the most secure generalizations in all of science. In his treatise titled “On a Universal Tendency in 
Nature to the Dissipation of Mechanical Energy,” he set forth three propositions in which he summarized the concept 
that although energy is conserved (the first law), it is becoming less and less available for use (the second law). 
Energy is, to use Kelvin’s own words, “irrevocably lost to man and therefore ‘wasted,’ though not annihilated” (as 
quoted in Thompson, 1910, pp. 288-291). Clausius enunciated another form of the second law in 1854 when he 
stated that “heat cannot of itself, without the intervention of any external agency, pass from a colder to a hotter 
body” (as quoted in Glasstone, 1946, p. 217). Clausius also defined a quantity known as entropy—the energy per 
degree of absolute temperature that cannot be recovered as work. He thus was able to give succinct definitions of 
the first and second laws of thermodynamics in this form: according to the first law, the total amount of energy in 
nature is constant; according to the second law, the total amount of entropy in nature is increasing. Entropy (from 
two Greek terms meaning “to turn in on oneself ”) thus came to represent a measure of the lost usefulness (i.e., 
randomness, disorderliness) of the system. 
 Basically the second law says three things: (a) systems will tend toward the most probable state; (b) systems will 
tend toward the most random state; and (c) systems will increase in entropy, where entropy is a measure of the 
unavailability of energy to do useful work (see Wysong, 1976, p. 241). In “open” systems, energy may be lost to or 
gained from outside sources (i.e., the system is not self-contained). In “closed” systems, no outside energy or other 
“interference” is allowed (i.e., the system is self-contained). Sir Arthur Eddington, the eminent British astronomer of 
the past generation, referred to the second law as “time’s arrow,” because it regulated the direction of all material 
events in time. That is to say, since the Universe is considered to be a closed (isolated) system, and since as time goes 
forward usable energy becomes less and less available, eventually the Universe will experience a “heat death”—that 
point in time when there is no more energy available for use. As Richard Morris observed, “The Second Law tells us 
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that past and future look different; there will be more entropy in the future, and there was less entropy in the past” 
(1985, p. 121). Harold Blum seized upon Eddington’s phrase “time’s arrow” and authored a book titled Time’s Arrow 
and Evolution, in which he noted that “...all real processes tend to go toward a condition of greater probability .... 
Increase in randomness may be taken as a measure of direction in time.... the second law of thermodynamics 
predicts that a system left to itself will, in the course of time, go toward greater disorder” (1968, pp. 5,192,201). 
 The first and second laws of thermodynamics know no exceptions. As we have already noted, they are among 
the most secure generalizations of all of science. One writer put it this way: 
 
It has been my experience that many people do not appreciate how uncompromising the Laws of Thermodynamics 
actually are. It is felt, perhaps, that the Laws are merely general tendencies or possibly only theoretical 
considerations. In reality, though, the Laws of Thermodynamics are hard as nails, and I have been told that the more 
one works with these Laws, the deeper respect one gains for them (Walters, 1986, 9[2]:8). 
 Evolutionary writer Jeremy Rifkin, in his book, Entropy: A New World View, pointed out that “the Entropy Law 
will preside as the ruling paradigm over the next period of history. Albert Einstein said that it is the premier law of all 
science; Sir Arthur Eddington referred to it as the ‘supreme metaphysical law of the entire universe’ ” (1980, p. 6). 
Eddington also noted: “[I]f your theory is found to be against the second law of thermodynamics, I can give you no 
hope; there is nothing for it but to collapse in deepest humiliation” (1930, p. 74). Isaac Asimov likewise observed that 
“in any spontaneous process, entropy either does not change (under ideal cases) or it increases (in real cases). 
Forgetting the ideal, we can just take it for granted that, in the real world about us, entropy always increases” (1962, 
pp. 57-58, parenthetical items in orig.). Several years after making that statement, Dr. Asimov went on to comment 
that “as far as we know, all changes are in the direction of increasing entropy, of increasing disorder, or increasing 
randomness, of running down” (1973, p. 76).’ 
 But what does all of this have to do with evolution? The fact is: the second law of thermodynamics strictly 
prohibits organic evolution, Mr. Rennie’s disclaimers notwithstanding. Evolutionists have attempted to downplay the 
problems in regard to thermodynamics and evolutionary theory. But the problems do exist, and are serious. All 
natural processes occur in a direction such that there is an increase in entropy (disorder, randomness). And natural 
processes tend to go spontaneously only one way. As King noted: “This ‘onewayness’ appears to be a very 
fundamental characteristic of natural processes. The second law of thermodynamics epitomizes our experiences with 
respect to the direction taken by thermophysical processes” (1962, p. 78). In defining the second law (or any other 
natural process), we speak of “spontaneous” processes, because any natural process is a spontaneously occurring 
one. Thermodynamically speaking, all isolated systems (and the Universe is accepted as an isolated system) proceed 
toward a state of equilibrium. That is to say, a system changes its state toward one in which the physical properties of 
the system are as uniform throughout as possible under prevailing conditions (King, p. 103). If the system is exposed 
to its surroundings, both the system and the surroundings will approach a state of equilibrium with each other. 
Natural processes proceed so that entropy increases. Movement toward a state of “maximum entropy” (equilibrium) 
is the norm, not the exception. 
 The evolutionist has accepted, and thus is forced to defend, a concept which states that in a closed system (the 
Universe) in which the second law of thermodynamics is operating (with all systems ultimately proceeding toward 
randomness and disorder), naturally occurring, spontaneous processes produced the order and complexity seen 
throughout both the living and nonliving worlds. But as Emmett Williams correctly observed: 
 
The second law of thermodynamics is an empirical law, directly observable in nature and in experimentation. This law 
implies that the direction of all natural processes is toward states of disorder. From the standpoint of statistics, 
natural operations proceed in a direction of greatest probability. The most probable state for any natural system is 
one of disorder. All natural systems degenerate when left to themselves (1981, p. 19). 
 
Even evolutionists admit as much. Isaac Asimov, surely the most prolific science writer of our generation, 
commented: 
 
Another way of stating the second law then is “The universe is constantly getting more disorderly!” Viewed that way 
we can see the Second Law all about us. We have to work hard to straighten a room, but left to itself it becomes a 
mess again very quickly and very easily. Even if we never enter it, it becomes dusty and musty. How difficult to 
maintain houses, and machinery, and our own bodies in perfect working order: how easy to let them deteriorate. In 
fact, all we have to do is nothing, and everything deteriorates, collapses, breaks down, wears out, all by itself—and 
that is what the second law is all about (1970, p. 6). 
 Indeed, Dr. Asimov, that is what the second law is “all about.” What more could one say to get the point across? 
Every particle, every atom in every part of the natural universe, as far as scientists have been able to determine, is 
subject to this natural tendency. It is equally as obvious, however, that there is no tendency on the part of matter to 
spontaneously and naturally organize itself from nonliving antecedents into living organisms, which then transform 
themselves to higher levels of complexity. As one scientist reminded us: 
 
Let us now go back and consider once again what evolutionists believe has occurred on this planet by spontaneous, 
naturally occurring processes. Simple gases, such as methane, ammonia, hydrogen, and water vapor, have 
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transformed themselves in the presence of highly destructive energy sources, such as ultraviolet light and electrical 
discharges, into incredibly complex living cells. According to evolutionists, this was a progressive process that 
inexorably transformed matter to higher and higher levels of organization until finally the living cell arose—the most 
complex, the most unstable arrangement of matter in the universe... (Gish, 1981, p. 70). 
 
The obvious question then becomes, “what process (or processes) could, in light of the second law of 
thermodynamics, be responsible for matter naturally, spontaneously organizing itself into living organisms as we see 
them today?” Evolutionists, of course, have an answer. The Earth, they suggest, is an “open system,” and thus 
partakes of the immense amounts of energy coming in from the Sun. It is this energy, as Mr. Rennie suggested in his 
Scientific American article, that ultimately is responsible for matter organizing itself into living forms. Given that 
immense energy, matter could “circumvent” the second law and spontaneously organize itself. In fact, we are being 
asked to believe that this is exactly what happened. Fourteen years before Mr. Rennie suggested that creationists 
have a fundamental “misunderstanding” about the second law of thermodynamics, Brent Becker, writing in the 
January/February 1988 issue of Creation/Evolution Newsletter, complained that “creationists get confused” over 
these points, and then stated that they “equate complexity with organization, disorder with disorganization, and 
information entropy with thermodynamic entropy. Further, they ignore the effect of physical and chemical laws 
when discussing entropy changes in open systems. It is these laws which provide the creationists’ ‘missing blueprint’ 
for transforming energy flow into organization” (8[1]:19-20). As Rennie stated: “Our planet as a whole can grow more 
complex because the sun pours heat and light onto it, and the greater entropy associated with the sun's nuclear 
fusion more than rebalances the scales. Simple organisms can fuel their rise toward complexity by consuming other 
forms of life and nonliving materials” (2002, 287[1]:82). 
 Evolutionists must seek refuge in the “open system” argument, because it is the only option they have left. The 
formal statement of the second law would immediately be the downfall of evolutionary theory if accepted at face 
value since, according to the second law, entropy (randomness, disorderliness) always tends to increase in closed 
systems. And the Universe (so far as we are aware) is a closed system. Scientifically speaking, then, evolution would 
be plainly impossible, as it requires exactly the opposite of what the second law states is actually happening in nature 
(remember Huxley’s description of evolution as “an increasingly high level of organization”?). Yet evolutionists refer 
to creationists as “confused” or “ignorant” when we call into question the concept of evolution in light of the 
scientific facts surrounding the second law. The evolutionist says: “But the Earth is an ‘open system’ and the second 
law does not apply to open systems that have energy supplied from an outside source. It is this ‘outside energy from 
the Sun’ that causes evolution to occur.” 
 With all due respect, it is evolutionists like Becker and Rennie who have grossly misstated the issues. It is not 
creationists who are “confused.” Nor is it creationists who “ignore” physical and chemical laws. Quite the opposite is 
true, in fact. It is creationists who continually point out that the second law applies to open systems as well, and even 
has mathematical constructs to apply to such systems (see Morris and Parker, 1987, pp. 205ff.). Evolutionist John 
Ross of Harvard plainly stated the matter in a letter to the editor of Chemical and Engineering News when he wrote: 
 
...there are no known violations of the second law of thermodynamics. Ordinarily the second law is stated for isolated 
systems, but the second law applies equally well to open systems.... There is somehow associated with the field of 
far-from-equilibrium phenomena the notion that the second law of thermodynamics fails for such systems. It is 
important to make sure that this error does not perpetuate itself (1980, p. 40, emp. added). 
 
Evolutionists boldly (and correctly) assert that “the Earth is an open system.” Yet even they recognize that the second 
law of thermodynamics applies to the Earth—as an open system! Evidence for that is all around them. Energy 
supplies (coal, natural gas, oil, etc.) constantly are being depleted; animals and people die; decay is ubiquitous; etc. 
Entropy increases at every turn. Furthermore, as far as the earth itself is concerned, every real system is an open 
system. There are no “closed systems” in nature (except the Universe itself). Emile Borel, the world-renowned Swiss 
scientist and mathematician established this years ago. Speaking of Dr. Borel’s efforts in this regard, Harvard 
astronomer David Layzer commented: “Borel showed that no finite physical system can be considered closed” (1975, 
223:56). 
 You can bathe the Earth with energy from the Sun day in and day out, and it will not cause evolution to occur 
because, while energy from the Sun is a necessary condition, it is not a sufficient condition. There are other factors 
involved besides just the need for energy. It is those conditions that evolutionists “ignore” and on which they are 
“confused.” A discussion of this “open system” argument, and the factors that prevent evolution from occurring even 
in such a system, is therefore in order. 
 Is it legitimate to suggest, as Mr. Rennie has, that since the Earth is an open system, evolution somehow could 
have “sidestepped” the second law and occurred anyway? No, it is not. And some evolutionists will admit as much. 
Charles J. Smith, writing in Biosystems, recognized that a serious problem does exist in this area. He stated: 
 
The thermodynamicist immediately clarifies the latter question by pointing out that the second law classically refers 
to isolated systems which exchange neither energy nor matter with the environment; biological systems are open 
and exchange both energy and matter. This explanation, however, is not completely satisfying, because it still leaves 
open the problem of how or why the ordering process has arisen (an apparent lowering of the entropy), and a 
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number of scientists have wrestled with this issue. Bertalanffy called the relation between irreversible 
thermodynamics and information theory one of the most fundamental unsolved problems in biology. I would go 
further and include the problem of meaning and value (1975, 1:259, emp. added).  
 Unfortunately, many of the rank-and-file evolutionists do not have even the slightest idea of the situation that 
confronts them regarding the second law of thermodynamics—a situation so grave that it has been called “one of the 
most fundamental unsolved problems in biology.” In the meantime, they go on parroting the timeworn cliché that 
“the second law applies only to closed systems, and since the Earth is an open system with energy available from the 
Sun, evolution can occur.” Smith is correct in saying that “this explanation, however, is not completely satisfying.” It 
is, in fact, vacuous. Let us explain why. 
 Merely having an energy field available to an open system does not mean that the system will somehow 
automatically become organized or increase in complexity. We know of no one who could make this very point more 
forcefully than the renowned evolutionists, George Gaylord Simpson and W.S. Beck, when they stated in their biology 
textbook Life: An Introduction to Biology: 
We have repeatedly emphasized the fundamental problems posed for the biologist by the fact of life’s complex 
organization. We have seen that organization requires work for its maintenance and that the universal quest for food 
is in part to provide the energy needed for this work. But the simple expenditure of energy is not sufficient to develop 
and maintain order. A bull in a china shop performs work, but he neither creates nor maintains organization. The 
work needed is particular work; it must follow specifications; it requires information on how to proceed (1965, p. 
466, emp. added). 
 These two evolutionary scholars seemingly have stumbled onto the very point that the creationists have been 
making for years. Energy alone is not sufficient to cause the evolutionary process to occur! Energy is a necessary 
condition, but it is not a sufficient condition. Raw, unbridled, uncontrolled energy alone (like a bull in a china shop) is 
more damaging than helpful. It destroys; it does not build. Raw, unbridled, uncontrolled solar energy is no different. 
In order to be constructive instead of destructive, it must be managed or controlled. Here is where the evolutionists 
have made a grievous error in their thinking. Their response that “the Earth is an open system and has available to it 
the Sun’s energy that causes evolution to occur” confuses the quantity of energy (of which there is certainly enough) 
with the conversion of energy. The question is not whether there is enough energy from the Sun to sustain the 
evolutionary process; the question is how does the Sun’s energy cause, and eventually sustain, evolution? Or, put 
another way, the question is: what condition(s) must be satisfied to cause any finite system to advance to a higher 
degree of order, when the Universe as a whole is decreasing in order? 
 Simpson and Beck, as evolutionists, clearly stated what is necessary. They noted that a particular kind of work is 
required. They noted that it must follow specifications. And, they noted that it requires information on how to 
proceed. At this point, it would be appropriate to observe that these observations were made by evolutionists, not 
creationists. It may come as somewhat of a surprise to learn that these are the exact requirements that creationists 
have been suggesting for decades. 
 Earlier, we spoke of energy being a “necessary,” but not a “sufficient” condition. Let us now dwell on those 
conditions that would be both necessary and sufficient to cause the biosphere to evolve from lower to higher order. 
And, simultaneously, let us inquire as to how the evolutionist would propose that each of the conditions could be 
present and accounted for on a primitive, primordial Earth. 
 First, of course, it would be essential to have an open system. Second, it would be necessary to have adequate 
energy. Now, as we have already noted, the Earth is an open system. And, the Sun’s energy certainly is present in 
adequate amounts. But are these conditions alone sufficient to cause and sustain evolution? No, they are not. There 
are at least two other conditions (discussed in the next few sentences) that are absolutely necessary. Third, it is 
essential to have in place some kind of complex mechanism that can convert the available energy arriving from the 
Sun. The available environmental energy is of no avail unless it can be converted into the specific forms needed to 
organize and bond the components into the complex and ordered structure of the completed system. It is equally 
important to note that unless such a mechanism is available, environmental energy will be more likely to break down 
any structure(s) already present. Remember the statement of evolutionists Simpson and Beck that “the work needed 
is particular work.” The energy must be converted into specific forms. That requires an energy conversion mechanism 
of some sort (motor, membrane, etc.). Fourth, there must be present a highly specific program to direct the growth 
and employ the converted energy. That is to say, the energy must be “told” what to do, and how to do it, once it has 
been converted from its raw state into a usable form. Remember the statement of Simpson and Beck that the work 
“must follow specifications; it requires information on how to proceed.” 
 Link together all four of these criteria, and the necessary components become sufficient to perform the task. For 
example, in the case of a building, fossil fuels and human labor operate numerous complex electrical and mechanical 
devices used to erect the structure. But, this is accomplished according to an architect’s blueprint. The energy is 
available; the system is “open”; the energy conversion systems are present; and the specific program (blueprint) 
directs the ongoing construction. 
 Transfer that into the living world of plants. The process of photosynthesis, which is so complex that even today 
we do not fully understand it, converts sunlight into the building of the plant’s structure. Energy, air, water, sunlight, 
and other factors work together to produce the plant. The energy (sunlight) is available; the system is “open”; the 
energy conversion system (photosynthesis) is present; and the specific program (DNA) directs the ongoing 
“construction.” 
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Or, transfer that into the living world of animals or humans. In both animals and humans, numerous complex 
mechanisms (digestion, circulatory system, respiratory system, etc.) combine efforts to transform food into body 
structure, and into energy to maintain that structure. The energy (sunlight for the food; food for the body) is 
available; the system is “open”; the energy conversion system (digestion and all it entails) is present; and the specific 
program (DNA with its multifarious systems of the Krebs cycle, the Cytochrome C cycle, etc.) directs the ongoing 
“construction” in conjunction with the organelles of each cell. And so on. 
 To simply repeat the phrase that evolution can occur because “the Earth is an open system” ignores the fact that 
all four of these criteria are necessary in order for evolution to have sufficient cause to occur. The evolutionary 
process, if it did indeed exist, would be by far the greatest growth process of all. If a specific directing program and 
energy conversion mechanism are essential for all lesser growth processes, then surely an infinitely more complex 
program and more specific energy conversion system would be required for the beginning and continued success of 
evolution. Every stage in organic evolution would represent an immense and unprecedented increase in complexity 
(remember Huxley’s definition?) of a living system, and therefore (according to the list established by Simpson and 
Beck) would require all four criteria—not just raw, uncontrolled energy and an “open system.” 
 Where, in the evolutionary scheme of things, are the directing program and energy conversion mechanisms? 
Therein lies “one of the most fundamental unsolved problems in biology,” to use the evolutionist’s own words. 
Where in the Universe does one find a plan (a directing program) that sets forth how to organize random particles 
into particular people? And where does one find the marvelous motor or membrane that converts the continual flow 
of solar radiant energy arriving here on the Earth into the work of building chemical elements into self-replicating 
cellular systems, or of organizing populations of single-celled organisms into populations of humans over vast periods 
of supposed geologic time? 
 Last but not least, we would like to discuss Mr. Rennie’s suggestion that if the creationists’ interpretation of the 
second law of thermodynamics is valid, “mineral crystals and snowflakes would also be impossible, because they, too, 
are complex structures that form spontaneously from disordered parts.” Evolutionist Boyce Rensberger tried this 
same approach in an article (“How Science Responds When Creationists Criticize Evolution”) he wrote for the January 
8, 1997 issue of the Washington Post. His statement was: 
If the second law truly prohibited local emergence of increased order, there would be no ice cubes. The greater 
orderliness of water molecules in ice crystals than in the liquid state is purchased with the expenditure of energy at 
the generator that made the electricity to run the freezer. And that makes it legal under the Second Law. 
 Physical chemist Jonathan Sarfati, in a response to Rensberger titled “The Second Law of Thermodynamics: 
Answers to Critics,” completely demolished arguments such as Rensberger’s and Rennie’s when he noted: 
An energy source is not enough to produce the specified complexity of life. The energy must be directed in some way. 
The ice cubes of his example would not form if the electrical energy was just wired into liquid water! Instead, we 
would get lots of heat, and the water breaking up into simpler components, hydrogen and oxygen. 

The ice example is thermodynamically irrelevant to the origin of life. When ice freezes, it releases heat 
energy into the environment. This causes an entropy increase in the surroundings. If the temperature is low enough, 
this entropy increase is greater than the loss of entropy in forming the crystal. But the formation of proteins and 
nucleic acids from amino acids and nucleotides not only lowers their entropy, but it removes heat energy (and 
entropy) from their surroundings. Thus ordinary amino acids and nucleotides will not spontaneously form proteins 
and nucleic acids at any temperature. 
 Rensberger also fails to distinguish between order and complexity. Crystals are ordered; life is complex. To 
illustrate: a periodic (repeating) signal, e.g. ABABABABABAB, is an example of order. However, it carries little 
information: only “AB” and “print 6 times.” 
 A crystal is analogous to that sequence; it is a regular, repeating network of atoms. Like that sequence, a crystal 
contains little information: the co-ordinates of a few atoms (i.e. those which make up the unit cell), and instructions 
“more of the same” x times. If a crystal is broken, smaller but otherwise identical crystals result. Conversely, breaking 
proteins, DNA or living structures results in destruction, because the information in them is greater than in their 
parts. 
 A crystal forms because this regular arrangement, determined by directional forces in the atoms, has the lowest 
energy. Thus the maximum amount of heat is released into the surroundings, so the overall entropy is increased. 
 Random signals, e.g. WEKJHDF BK LKGJUES KIYFV NBUY, are not ordered, but complex. But a random signal 
contains no useful information. A non-random aperiodic (non-repeating) signal—specified complexity—e.g. “I love 
you” may carry useful information. However, it would be useless unless the receiver of the information understood 
the English language convention. The amorous thoughts have no relationship to that letter sequence apart from the 
agreed language convention. The language convention is imposed onto the letter sequence. 
 Proteins and DNA are also non-random aperiodic sequences. The sequences are not caused by the properties of 
the constituent amino acids and nucleotides themselves. This is a huge contrast to crystal structures, which are 
caused by the properties of their constituents. The sequences of DNA and proteins must be imposed from outside by 
some intelligent process. Proteins are coded in DNA, and the DNA code comes from pre-existing codes, not by 
random processes. 
 Many scientific experiments show that when their building blocks are simply mixed and chemically combined, a 
random sequence results. To make a protein, scientists need to add one unit at a time, and each unit requires a 
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number of chemical steps to ensure that the wrong type of reaction doesn’t occur. The same goes for preparing a 
DNA strand in a correct sequence…. 
 Even the simplest known self-reproducing life form (Mycoplasma) has 482 genes, and it must parasitize more 
complex organisms to obtain the building blocks it cannot manufacture itself. The simplest organism that could exist 
in theory would need at least 256 genes, and it’s doubtful whether it could survive (2002b, emp. in orig.). 
 In an article titled “Some Thermodynamics Criticisms—and Answers,” creationist Carl Wieland addressed this 
very point in response to an evolutionary critic 
 Again, we now discuss this in terms of information…. Break a crystal and you just get smaller crystals; break a 
protein and you don’t simply get a smaller protein, rather you lose the function completely. This is the equivalent of 
saying that the crystal has low information content that is simply repeated, while the protein molecule can’t be 
constructed simply by repetition, because there is no chemical tendency for amino acids to align in specific ways 
during polymerization. Those who manufacture proteins know that they have to add one amino acid at a time, and 
each addition has about 90 chemical steps involved (2002, emp. in orig.). 
 The three authors of a critically acclaimed book on chemical evolution, The Mystery of Life’s Origin, took great 
pains (and correctly so) to distinguish between order and specified complexity, reserving the former for low-
information symmetrical structures such as crystals, and the latter for the high-information structures such as those 
in living things (see Thaxton, et al., 1984). Anti-creationists like Rennie and Rensberger quite frequently confuse order 
(repetitive, low information) with specified complexity (non-repetitive, high information). Creationists know better. 
 Evolutionists are quick to assert that creationists do not understand the laws of thermodynamics and thus form 
erroneous conclusions. Surely that same charge (which is nothing more than an opinion unsupported by the facts) 
will not be applied to the work of the two men who have been recognized as international authorities on 
thermodynamics, Gordon van Wylen and Richard Sonntag. In their university textbook, Fundamentals of Classical 
Thermodynamics, at the end of the chapter dealing with the second law of thermodynamics and the concept of 
entropy, their conclusion was as follows: 
Quite obviously it is impossible to give conclusive answers to these questions on the basis of the second law of 
thermodynamics alone. However, we see the second law of thermodynamics as a description of the prior and 
continuing work of a creator, who also holds the answer to our future destiny and that of the universe (1985, pp. 232-
233, emp. added). 
 
With this conclusion we are in full agreement. It is a conclusion drawn from the scientific facts of the matter. 
 
(add discussion)  
 
Holloway | Probe  
The Thompson-Harrub rebuttal publication, for 
whatever reason, prompted American radiochemist 
Robert Holloway into email-querying three noted 
thermodynamics textbook authors, about their 
stance on the debate, namely: Robert Alberty 
(Thermodynamics and Biochemical Reactions, 2003), 
Donald Haynie (Biological Thermodynamics, 2001), 
and Ken Dill (Molecular Driving Forces: Statistical 
Thermodynamics in Chemistry and Biology, 2003). [3] 
 
The following, supposedly, is the main contentious 
quote, from Thompson and Harrub, citing Allen King 
(Thermophysics, 1962), regarding thermodynamics, 
that Holloway sent to the three thermodynamicists: 
“But what does all of this have to do with evolution? The fact is: the second law of thermodynamics strictly prohibits 
organic evolution, Rennie’s disclaimers notwithstanding. Evolutionists have attempted to downplay the problems in 
regard to thermodynamics and evolutionary theory. But the problems do exist, and are serious. All natural processes 
occur in a direction such that there is an increase in entropy (disorder, randomness). And natural processes tend to 
go spontaneously only one way. As King noted: “This ‘onewayness’ appears to be a very fundamental characteristic of 
natural processes. The second law of thermodynamics epitomizes our experiences with respect to the direction taken 
by thermophysical processes” (1962, p. 78). In defining the second law (or any other natural process), we speak of 
‘spontaneous’ processes, because any natural process is a spontaneously occurring one. Thermodynamically 
speaking, all isolated systems (and the universe is accepted as an isolated system) proceed toward a state of 
equilibrium. That is to say, a system changes its state toward one in which the physical properties of the system are 
as uniform throughout as possible under prevailing conditions (King, p. 103). If the system is exposed to its 
surroundings, both the system and the surroundings will approach a state of equilibrium with each other. Natural 
processes proceed so that entropy increases. Movement toward a state of ‘maximum entropy’ (equilibrium) is the 
norm, not the exception.” 

 

The panel of experts, namely thermodynamics textbook authors: 
Robert Alberty, Donald Haynie, and Ken Dill, probed by Robert 
Holloway, to give their opinion on Answer #9 of the Rennie 
creationism fiasco; their respective responses shown below. [3] 
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The following are the three responses by Alberty, Haynie, and Dill, ranked in order of descending intellectual 
coherence: 
 
Alberty 
The following are Robert Alberty's remarks, sent to Holloway, on the fiasco: [3] 
 
Alberty: I will comment on just a couple of the sentences in the material you 
sent me:  
(1) “All natural processes occur in a direction such that there is an increase in 
entropy (disorder, randomness).”  
 
Alberty: This statement applies only to an isolated system; specifically one of 
constant internal energy and volume. Living systems do not operate in isolated 
systems. Usually they operate at constant temperature and pressure, and so 
the Gibbs energy G is minimized.  
(2) “Thermodynamically speaking, all isolated systems (and the universe is 
accepted as an isolated system) proceed toward a state of equilibrium.”  
 
Alberty: I do not agree that the universe is an isolated system in the 
thermodynamic sense.  
(3) “This ‘onewayness’ appears to be a very fundamental characteristic of 
natural processes.”  
 
Alberty: Thermodynamics teaches us that no chemical reaction goes to completion, and so the reverse reactions do 
have to be taken into account. At equilibrium the rates of reverse reactions are equal to the rates of forward 
reactions. Most of the reactions in our metabolism do not go at all unless there is an enzyme present to catalyze the 
reaction. A lot more negative things could be said about the material you sent.  
 
Of note, Alberty's comment: “I do not agree that the universe is an isolated system in the thermodynamic sense”, has 
recently, specifically by English apologeticist Jeff Miller (2010), been taken in support of the assertion that 
thermodynamics doesn't apply to the universe. [4] 
 
Haynie 
The following is the dialogue on the fiasco, between Holloway and 
Donald Haynie: [3] 
Holloway: I understand that you are the author of the book, Biological 
Thermodynamics. Possibly you are aware of the common claim, by 
critics of evolution, that the second law of thermodynamics prohibits 
evolution.  
 
Haynie: Yes, I am the author of Biological Thermodynamics. And yes, I 
am aware that some people think that the second law of 
thermodynamics is inconsistent with biological evolution as commonly 
understood. Let me add that this matter seems a complex one, even 
when the persons debating it can be clear about the definitions of 
their terms, and that my sense is that most persons who engage in 
debate on this subject are not very clear at all about definitions of 
terms.  
 
Holloway: If you have not heard of this claim, I will quote a 
microbiologist, Bert Thompson, to show you a typical example of the claim. His approach is a bit more sophisticated 
than most, but is still wrong in my judgment. I wonder if you would be willing to comment on this frequent 
creationist claim? I am contacting as many authors of thermodynamics textbooks as possible, in order to create a 
web page countering this frequent claim. If you would like to comment, please do so in a form that is suitable for 
quotation on the Internet. Especially notice the comment by Bert Thompson that “The second law of 
thermodynamics strictly prohibits organic evolution”.  
 
Haynie: I do not agree with the statement as shown here, but I will add that it does not help that the terms involved 
have not been defined (at any point in your email). It seems that a lot of unnecessary confusion has arisen in this 
subject from differences in word usage. This often only increases the difficulties for persons who may have a deep 
emotional involvement in the subject. Let me also add that my observations would suggest that a visibly deep 
emotional involvement in the subject is by no means an absolute indication of whether a person does or does not 

 

Cover of American physical chemist 
Robert Alberty's 2003 
Thermodynamics of Biochemical 
Reactions. 

 

Cover of American biophysicist Donald Haynie' 
2001 Biological Thermodynamics.  
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take this subject seriously or think it important.  
 
Holloway: Below the quote, I will give the web site where I found the quote. There are many other sites on the 
Internet that use the same argument. The web site quoted below was written in rebuttal to a Scientific American 
article that took creationists to task for using the second law as an argument against evolution.  
 
Haynie: There are three contentious statements here [above cited contentious quote], it seems to me: (1) "The fact 
is: the second law of thermodynamics strictly prohibits organic evolution, Rennie’s disclaimers notwithstanding," (2) 
"Evolutionists have attempted to downplay the problems in regard to thermodynamics and evolutionary theory. But 
the problems do exist, and are serious," and (3) "Thermodynamically speaking, all isolated systems (and the universe 
is accepted as an isolated system) proceed toward a state of equilibrium."  
 
Let me speak to the last point first. It is by no means certain that the universe is an isolated system. For as far as I am 
aware, no one really knows what the universe is, much less whether it is an isolated system (in the sense that these 
terms are ordinarily defined). However, I believe Bert Thompson and Brad Harrub are correct in saying that the 
universe, whatever it might be, is (often) accepted as an isolated system, so that it can be treated in a specific way 
using standard mathematical tools.  
 
The first point is problematic for reasons discussed above. Assuming that the second law of thermodynamics really 
does describe, more or less correctly, the nature of the universe that actually exists, which is what I think, it seems to 
me a non sequitur to say that the second law "prohibits organic evolution." That is, in my opinion the scientific 
arguments adduced by Bert Thompson and Brad Harrub are for the most part factually correct, but their conclusion is 
not entailed by those arguments. Theirs is a very common error in reasoning; the peer-reviewed scientific literature, 
by the way, is full of additional examples illustrating it.  
 
As to the second point, it may well be true, but I cannot say for sure. For how many "evolutionists" have a good grasp 
of the second law? Many do not, I suspect, and some of these might therefore be inclined to avoid the subject in a 
debate or to parrot the view of an assumed scientific authority. Do "problems" exist, however, with regard to the 
science? None that I am aware of, at least with regard to points of a fundamental nature. It would appear that Bert 
Thompson and Brad Harrub do not have a good awareness of what their "opponents" actually think about the second 
law.  
 
What can we conclude? Bert Thompson and Brad Harrub are not very skilled in argumentation. Their conclusion is 
not entailed by their premises, as far as I can tell. If they are correct (and it will be obvious that I do not mean to 
suggest that they are correct, necessarily or otherwise), they are correct by intuition and not by demonstration.  
 
Finally, if you should decide to refer to any of my comments in this email, I must request that you do so in full, 
including the context, so as to avoid any misunderstanding of my meaning. I should also say that the views expressed 
here are my own, and that although I am using a Louisiana Tech University computer to write this email, I do not 
mean to suggest that my views represent those of the University in any way whatsoever.  
(add discussion) 
 
Dill 
The following are the comments returned by American pharmaceutical 
chemist Ken Dill, whose comments seem to be the most contentious 
of the three: [3] 
Dill: In their item (9), Thompson and Harrub (T&H) state that ‘the 
second law of thermodynamics strictly prohibits organic evolution.’ I 
disagree. The second law does not prohibit evolution. The second law 
has very little bearing at all on evolution. The premises behind item (9) 
of T&H are that: (1) according to the second law, closed systems tend 
toward increased entropy, (2) living systems are more ‘ordered’ than 
nonliving systems, and (3) entropy is a measure of ‘disorder.’ 
Therefore, according to T&H: (4) living systems must have lower 
entropy than nonliving systems. T&H conclude that biological 
evolution toward increasing complexity would violate the second law.  
 
Here, Dill’s comment ‘the second law has very little bearing at all on 
evolution”, is in great need of correction (add discussion). 
Dill: But there's a simple way to disprove their conclusion (4). You can 
measure the entropy using a standard device called a calorimeter. You will find no difference in the entropy of a living 
organism and a lump of coal or a rock of the right size. A small rock has less entropy than a cow and a big rock has 
more entropy than a cow. Entropy does not distinguish living from nonliving systems.  

 

Cover of American mechanical engineer, 
bioengineer, and protein thermodynamicist Ken 
Dill' 2003 Molecular Driving Forces.  
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Here, Dill seems to be descending down a slope to complete backwardness (add discussion); compare: rock vs 
human, Bridgman paradox, entropy of a mouse (Martin Goldstein, 1993), free energy of a rabbit (Daniel Schroeder, 
2000), entropy of a human after reading (Stephen Hawking, 1998), standard free energy of formation of a human, 
and affinity tables vs free energy tables in general.  
Dill: Here's why. There are two kinds of entropy. One is very different from the other. They don't even have the same 
physical units. One kind of entropy has units of energy/temperature and has to do with the second law. We will call 
this the ‘thermal’ entropy. The thermal entropy describes the type of ‘ordering’ and ‘disordering’ that occur when the 
temperature or pressure are changed. The other kind of entropy, a mathematical measure of the flatness of 
probability distribution functions, has nothing to do with the second law, so it is not relevant for the present 
argument.  
 
Firstly, claiming that multiplicity (W), of the Boltzmann-Planck entropy formula, has nothing to do with entropy, is like 
claiming that rainwater has nothing to do with the moisture content of clouds. Secondly, Dill and his two kinds of 
entropy statement is in need of amendment (add discussion). 
Dill: The second law has little to do with the chemical origins of life. The reason is that the sort of order and disorder 
that is described by the thermal entropy is not related to the sort of ‘complexity’ that distinguishes living from 
nonliving systems. Why not? The term ‘complexity’ refers to a distinction that would undoubtedly rank humans 
higher than earthworms, and earthworms higher than rocks. But, as noted above, the thermal entropy has no ability 
to make this distinction. In short, heating or pressurizing a rock cannot convert it to an earthworm. And heating or 
cooling an earthworm does not convert it into a human being. If temperature did interconvert these species, then the 
thermal entropy would predict the relative amounts of earthworm and human at a given temperature. But, of course, 
it does not.  
 
Here we see a near imbecilic rendition of the chemistry professor paradox. To begin with, for someone, supposedly, 
who has been interested in tackling the origin of life question since 1971, as summarized below: [6] 
NAS (2014): “Dill decided to pursue a PhD in the University of California at San Diego's fledgling biology department in 
1971. Initially, he says, he wanted to tackle a fundamental question: how did life originate from a hodgepodge of 
chemicals? However, that question proved too daunting for him at the time, and therefore, Dill began working with 
chemist and National Academy of Science member Bruno H. Zimm to understand the biophysics of DNA molecules.” 
One is nonplused at his dismissal of the second law in regards to the origin of life question? Beyond this, we seem to 
be descending into either idiot savant realm territory and or some type of underlying religious belief conflict 
objection giving rise to such absurdities? Firstly, the second law is the main driving force, underlying free energy 
change, which is behind the chemical origins of NOT life, as this is a defunct scientific theory, as cogently pointed out 
by Charles Sherrington (1938), Francis Crick (1966), and others (see: defunct theory of life), but powered 
chnopsological forms, one example being monkeys one example being humans, the latter having been synthesized 
form the former. Second, the statement "heating or pressurizing a rock cannot convert it to an earthworm and 
heating or cooling an earthworm does not convert it into a human being", is nearly childlike; possibly one of the 
dumbest things coming out of the mouth of a published thermodynamics textbook author, particularly coming from 
one who focuses, at least in title claiming, on “driving forces” in molecular reactions? Third (add discussion). 
Dill: Thompson and Harrub also draw attention to the distinction between closed systems and open systems. While 
closed systems tend toward states of maximum entropy, open systems tend toward states that are at the minimum 
of a quantity called the ‘free energy’. Is this distinction important? No. You can't distinguish a rock from an 
earthworm on the basis of its free energy either. In short, the second law only tells us about how materials respond 
to temperature and pressure. Survival of the fittest is the law that describes how systems evolve complexity. The 
second law gives no basis for understanding the survival of the fittest law. You can neither derive nor disprove 
chemical evolution from the second law of thermodynamics. They are unrelated concepts.  
 
This last posting takes the cake! (add extensive discussion). Dill, puzzlingly, sides with Darwin over Clausius? Here we 
can compare pharmaceutical chemist Dill to chemical engineer John Prausnitz as two examples of American idiocy in 
respect to noted thermodynamics scholars ignorant about thermodynamic applications outside of thermodynamics 
proper. 
 
Quotes 
The following are noted quotes: 
 
“What motion of atoms can one attribute to the actions and passions of the soul? . . . What movements of atoms stir 
the thought of the geometer, the arithmetician, or the astronomer? What movements are the source of wisdom?” 
— Plotinus (c.250), Enneads 2.1  
 
“And you know, I get a lot of grief out there. People say, ‘How can you be a scientist and believe that god created the 
earth? Obviously, you know [they say] we developed from a puddle of promiscuous biochemicals. And if you believe 
in anything other than that, you’re a moron.’ I don’t criticize them. I say, ‘Can you tell me how something came from 
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nothing?’ And of course they can’t. They say ‘well, we don’t understand everything.’ I say ‘ok, no problem’. ‘I’m just 
going to give you that there’s something’. And now you’re going to tell me there’s a big bang, and it comes into 
perfect order? So that we can predict seventy-years hence when a comet is coming, that kind of precision. And they 
say, ‘Well, yeah.’ And I say, ‘But don’t you also believe in entropy, that things move toward a state of 
disorganization?’ [they say] ‘Well yah’. [I say] ‘So how does that work? “And they say, ‘We don’t understand 
everything.’ And I said ‘I’m not sure you understand anything! ‘ But, I said, ‘I’m not going to be critical of you, not a 
problem. You’re entitled to believe what you believe, even though it requires a lot more faith than what I believe. But 
everybody believe what you want to believe.” 
— Ben Carson (2015), campaign speech (Ѻ) (V:0:08-1:42), Liberty University, Nov 11; in 6 Oct 2015 Carson commented (Ѻ), on The 
View, how some of the people he talked to about this evolution question included Nobel laureates; and in 2011, he was in a theist 
debate team (Ѻ) with Francis Collins against atheists Richard Dawkins and Daniel Dennett  
 
See also 
● Big-Thims dialogue | 2014 
● John Patterson  
● Moriarty-Thims debate | 2009 
● Rossini debate | 2006 
● What is entropy debate? | 1902  
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Repulsion  
In science, repulsion, as contrasted with attraction, refers to the movement of a body under the influence of a force 
away a second body or from a repulsor. [1] 
 
See also 
● A Dissertation on Elective Attractions 
● Gottman stability ratio 
● Muller stability ratio 
● Alfred Mayer 
● Exchange force 
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Reserve energy  
In psychology, reserve energy is a theory which supposes that in people there are reservoirs of surplus energy, both 
mental and physical in variety, that when successfully tapped present resistances to fatigue. [1]  
 
Overview 
In 1890s, American psychologist William James (1842-1910), while theorizing about energy and mental ability, was 
hiking in the Adirondack Mountains, and during this time was told by one of his guides about how hikers, in many 
cases, may feel cold when they start the hike, but as they progress into will warm up to the climb, getting second 
wind or even a third or fourth wind; the gist of which he states in his own words as follows: 
 
“Everyone knows what it is to start a piece of work, either intellectual or muscular, feeling stale—or ‘cold’, as an 
Adirondack guide once put it to me. And everybody knows what it is to ‘warm’ up to the job. The process of warming 
up gets particularly striking in the phenomena known as second wind. On usual occasion we make a practice of 
stopping an occupation as soon as we meet the first effective layer (or so to call it) of fatigue. We have then walked, 
played, or worked enough, we desist. That amount of fatigue is an efficacious obstruction on this side of which our 
usually life is cast.”  
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“But if an unusual necessity forces us to press onward, a surprising thing occurs. The fatigue gets worse up to a 
certain critical point, when gradually it passes away, and we are fresher than before. We have evidently tapped a 
level of new energy, masked until then by the fatigue obstacle usually obeyed. There may be layer after layer of this 
experience. A third and forth wind may supervene. Mental activity shows the phenomenon as well as physical, and in 
exceptional cases we may find, beyond the very extremity of fatigue distress, amounts of ease and power that we 
never dreamed ourselves to own—sources of strength habitually not taxed at all, because habitually we never push 
though the obstruction, never pass those early critical points.”  
 
Sometime thereafter, James began to discuss and or teach this new "reserve energy" theory of mental ability to his 
student Boris Sidis, who had recently emigrated to the US in 1887 to escape political persecution.  
 In 1898, Boris' son William Sidis was born, and with him began to test out, in theory, James' reserve energy 
theory on the new child, the result of which became the most-famous of all forced prodigy experiments. [3] The 
younger Sidis, in 1920, published his The Animate and the Inanimate, arguing that the existence of “reserve energy” 
in life forms represents a reversal of the second law of thermodynamics. [4] In 1907, William James, in his “The 
Energies of Men”, stated an outline of his reserve energy theory. [2] James, supposedly, claimed to have discovered 
this hidden energy principle concurrently with his protege Russian-born American psychologist Boris Sidis. [6] Boris 
Sidis, in the experimental accelerated education of his now-famous son, child protege William Sidis, who, by his 
father's accelerated home education and teachings, was qualified to enter Harvard at age nine, graduating at age 16, 
resulting to have an adulthood IQ of 250-300. These combination of theory and successful application became the 
basis to the now-famous "10 percent myth" as popularized by American author Lowell Thomas in the introduction to 
the decade-long 1936 best-seller New How to Win Friends and Influence People. 
 In the 1910s, this reserve energy principle was beginning to be termed the “law of reserve energy”. [3] This law 
was argued to represent a capacity for withstanding pains, aches, and conquering disinclinations that would 
otherwise seem impossible. The summarizing statement of the law of reserve energy is: [4] 
 
“Organisms have stored reserves of energy that are ordinarily not called upon, but that may be called upon … and be 
ready for use for anyone who probes so deep.”  
 
In 1986, American biographer Amy Wallace commented that according to one 1910 restatement of what was termed 
Boris' theory of reserve energy (or the doctrine of reserve energy) "each of us possess a stored-up fund of energy, of 
which we ordinarily do not make any use, but which we could be trained to use habitually to our great advantage. Dr. 
Sidis contends that it is by arousing this potential energy that the patients whom he treats are cured; he further 
insists that, by the remarkable results he has obtained in educating his boy, he has demonstrated the possibility of 
training people to draw readily and helpfully on their hidden energies.” [5] 
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Residence time  
In chemical engineering, residence time, symbol τ (tau), is the average length of time a particle of reactant spends 
within a process vessel or in contact with a catalyst. [1] In human chemical reaction engineering, such as in the 
pairing and design of matching human molecules (people) within the algorithmic structure of a science-based online 
matching site, residence time is the number of days or months a "single" person spends inside a continuous flow 
algorithmic reactor, as a paying subscriber, before leaving, either single or attached in the form a dihumanide 
molecule.  
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Resonator  
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In radiation thermodynamics, a resonator is a sphere, typically 
made of iron, with a hole in it, the cavity of the body colored 
black, whereby through the hole it can absorbs electromagnetic 
radiation when cold, acting like a perfect black body, or, 
conversely, emits electromagnetic radiation, out of the hole, 
when hot. [1] 
 
Etymology 
The term “resonator” seems to have been introduced by 
German physicist Max Planck in 1895 during his work on the 
study of the absorption and emission of radiation by an 
electrically charged system having the same eigenfrequency as 
the radiation; the system, it seems, being the “resonator”, as he 
called it. [2] 
 
Synonyms 
In a modern sense, the terms resonator, cavity resonator, and black body, seem to the nearly synonymous; although 
this needs to be fact checked.  
 
It could be the case that the term "black body" is used when the resonator is cold and acts as a perfect absorber. It 
also could be the case that Planck's usage of the term "resonator" has something to do with the system being 
electrically charged with a certain frequency. 
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Rest in power  

 

A modern depiction of a resonator or cavity resonator, a 
body with a hole in it, colored black on the inside, that 
absorbs radiation when cold and emits radiation when 
hot. [1] 
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In terminology, rest in power is a neo-modern, 
possibly non-religious, eulogy alternative and or 
variant to the circa 9th century phrase “Rest in Peace” 
(Latin: requiescat in pace), aka R.I.P., previous seen 
ubiquitous on tombstones of Christians in the 18th 
century, historically conceptualized as a prayerful 
request that the person's soul should find peace in the 
afterlife, possibly now meaning that the force that 
previously defined the movement of the person is 
now resting in the power of social transformation, in 
some way, or something along these lines.  
 
Etymology 
The term is of unknown origins, but seems to have 
arisen first in the hip hop community in the early 20th 
century, e.g. Tupac Shakur (c.2001) (Ѻ), graffiti 
community, e.g. Aaron Anderson (2007) (Ѻ), and then 
of late become popular in the queer community, e.g. 
Leslie Feinberg (2014) (Ѻ), among others associated 
with social injustices. 
 
Discussion 
The term “rest in power” seemingly employed when 
the person met their reaction end (death) in a socially 
unjust way, i.e. non-peaceful way, to the effect that 
their "soul", in colloquial religious speak, or 
naturalness of the forces of their movement, in 
physicochemical speak, will only find rest when the 
power or energy transformation per unit time:  
 

 
 
actuates in society to balance out the unjustice, or something along these lines. 
 
Examples where the phrase has been used in commemoration include: the assassination of 16-year-old Guatemalan 
mining resistance activist Topacio Reynoso (1997-2014) (Ѻ); the suicide of 17-year-old transgender Leela Alcorn 
(1997-2014) (Ѻ), shown above right, or the death (dereaction) of 92-year-old Japanese-born American social injustice 
activist Yuri Kochiyama (1921-2014) (Ѻ). The term has been used in reference to: Nelson Mandela, Malcolm X (Ѻ), 
James Brown, Adrienne Rich, Kimani Gray, Alan Blueford, and queer theorist José Esteban Muñoz, mostly on blogs. 
[2] One speculation is that the term is used when a person and or their passing had made such a lasting impact that 
they are "still powerful in death." [2] A recent graffiti “rest in power” artwork, for 2009 mistaken police shooting 
incident victim Oscar Grant (Ѻ) is subtitled “power to the people”, shown below (Ѻ) meaning the phrase rest in 
power is used to mean empowerment of the people in respect to the movement or ideologies of the passed person, 
the artwork found the online Journal for Social and Environmental Justice.  
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Retinal molecule  

 

 

 

Top left: a 2007 photo of a “Rest in Power” memorial for American 
graffiti artist Aaron Anderson (1969-1993) who was killed 
(dereacted) when he was hit by a train while “bombing”, i.e. doing 
graffiti. (Ѻ) Top right: a 2014 Rest in Power artwork for graffiti 
artist Gorf, who was said to be taken too early. Bottom: a 2014 
"Rest in Power" design for Lelah Alcorn who jumped in front of a 
semi, because her parent's Christianity beliefs would not accept 
her wish to transgender to female at age 17.  
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In animate molecules, retinal molecule or retinal C20H280 is three-
element light-sensitive molecule, found in the retina of the eye, 
that changes from a normal cis-configuration (bent geometry) to a 
heightened state trans-configuration (straight geometry), shown 
below, when a particular wavelength of visible light (400-700 nm) 
is present:  

 
The bending of retinal results in the triggering of a nerve impulse 
in the optic nerve and thus to mental processing and reaction to 
visual information. The movement of the retinal to external force 
is a type of induced movement. 
 
Human molecules 
The retinal molecule light reactivity behavior makes it an ideal 
model to the understanding of the mind body problem; it is, so to 
say, a modern upgrade to the older Cartesian automaton problem, 
to which Rene Descartes mused "I think, therefore I am". The 
molecular formula of the human, a twenty-six element molecule, is simply an expanded version of the retinal 
molecule. In the retinal molecule, the hydrocarbon structure at the location of the eleventh and twelfth carbon 
atoms acts as the 'mind' of the retinal, just has the hydrocarbon structure of the brain, comprised mostly of 
docosahexaenoic acid (gray matter) and eicosapentaenoic acid (white matter), is the 'mind' of the human molecule. 
[2] The person new to this subject will quickly object on the grounds that the human has consciousness, free will, 
choice, is alive, has a soul, among other olden days descriptors, etc., and that the retinal model does not apply. These 
objections, however, are not in accordance with modern chemistry. 
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Retort  
In chemistry, retort is a laboratory apparatus consisting of 
a glass bulb with a long downward angled and tapered 
neck, used for distillation or reaction in chemical 
processes, according to which a liquid substance is placed 
in the bulb, then heated, after which the vapor goes into 
the downward tapered neck and is collected. [1] 
 
History 
The retort is said to have been invented in circa 800 by 
Arab chemist Jibir. 
 
Elective Affinities 
The following, to exemplify verbal use of the retort in 
experiment, is Swedish chemist Torbern Bergman’s 
reaction scheme #42, where the triangle symbol Δ in the 
center of the diagram signifies that the reaction is heated 
or carried out in “the dry way”: 

 

Retinal C20H280 in the normal (top) and 
activated (bottom) configurations. 

 

A diagram of a retort, left arched vessel, being heated, and 
attached to a collection bulb, right, that is being cooled by cold 
water, so to condense the newly distilled vapor back into 
liquid form.  
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which shows that “if common salt be subjected to distillation with nitrous acid, the marine acid will rise [top upward 
pointing half crotchet], and the fossil alkai remain in the retort [bottom downward pointing full crotchet]”.  
 
German polyintellect Johann Goethe used these reactions of Bergman's as the basis of his 1809 physical chemistry 
novella Elective Affinities. It soon began to be suggested, by commentators, that Goethe envisioned the estate or 
parts of his chapters in a retort sense:  
 
“Elective Affinities is a narrative drama, in which two men and two women, a married couple and two unmarried 
characters, interact as if in a chemical retort.” 
— Frederick Ewen (1984), Heroic Imagination (Ѻ) 
 
“The decision to invite Ottilie and the Captain is described as an 'experiment' and this is exactly what it is: the house 
and its surrounding gardens are in effect a chemical retort in which the human elements are brought together for the 
reader to observe the resulting reaction.” 
— Peter Smith (1999), “Elective Affinities: a Tale of Two Cultures?” [5] 
 
“An interpretation of the novel seems to be hinted at here: these events are the human equivalent of an experiment 
in a chemical retort. The movements of passion between Edward, Ottilie, Charlotte, and the Captain are no different 
from the operations of ‘Wahlverwandtschaft’ between limestone, carbon dioxide, sulphuric acid and water. The 
human figures and events are but the manifestations of concealed natural forces, possibly not yet wholly understood 
by science.” 
— Nicholas Boyle (2007), Goethe, Die Wahlverwandtschaften, Lecture at University of Cambridge (Ѻ)  
 
In 2009, American comparative literature scholar Karen Pinkus comments the following about the chemical 
revolution, which she pinpoints to the work of Antoine Lavoisier: 
“The characters in Goethe’s Elective Affinities behave as if the Revolution had never happened—or better yet, they 
combine and separate as if inside a hermetically sealed retort.” 
 
Quotes 
The following are related quotes: 
 
“We must not read into [living organisms] either a chemical retort or a soul: we must read into them what there is.” 
— Claude Bernard (c.1850) [2] 
 
“Physical phenomena in the gross is not concerted with the internal structure of each atom in each successive 
moment, nor is history with the relation of each individual being every moment of time. History is vitally interested in 
the laws of continuity in finite space and definite time. Were it not for the existence of these laws developed from 
definite relations subsisting among the mass, all science would be impossible. These propositions are fundamental in 
physics, and they apply with equal footing in history. Society is a definite reality. All we have to do is to look about us 
to be conscious of its ubiquitous presence though no one yet has examined it under the microscope or tested it in a 
chemists’ retort. The retort will be that we are comparing inert matter, iron, with a living reality, society. Matter 
[after all] is not so terribly inert.” 
— Morris Zucker (1945), The Field Theory of History [3] 
 
See also 
● Social retort  
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Reverse engineering 
puzzle  
In science, reverse engineering is the analysis of a 
completed system in order to isolate and identify its 
individual components or building blocks. [1]  
 
Overview 
In human thermodynamics, the reverse engineering 
puzzle refers to analysis or the completed system of 
the science of thermodynamics in order to isolate 
and identify the individual components and building 
blocks need for the explication of any and all aspects 
of human activity and phenomenon, which one 
wishes to solve, using the the laws of thermodynamics, laws which have been confirmed to govern the operation of 
the entire universe, and thus by reduction human activity. 
 
In chemistry, physical chemists, such as Jacobus Van't Hoff and Walther Nernst, use a type of reverse engineering in 
order to figure out chemical operations and mechanisms. The rule is that the theory developed to model any and all 
chemical operations and processes must obey the laws of thermodynamics. 
 
Rubik's cube 
Reverse engineering, in the hmol sciences, is similar to solving a Rubik’s 
Cube in a particular number of steps: “there are many different 
algorithms, varying in complexity and number of moves required, but 
those that can be memorized by a mortal typically require more than forty 
moves.” In 2010, an international team of researchers using computer 
time lent to them by Google, found that starting from any given 
configuration the Rubik’s Cube can always be solved in 20 moves or less. It 
took people about 15-years, following the introduction of the cube in 
1974 by Hungarian architect Erno Rubik, to find the first position that 
requires 20 moves to solve. It has taken 36-years, using modern computer 
technology, to prove that twenty moves suffice for all positions. [2] This 
idea that an starting positional logic can be solved in a particular number 
of steps is the essential rule followed in the human molecular sciences, in 
that given any configuration of a question, e.g. does a human have a soul (Nahum), is there free will (Darwin), what is 
morality (Goethe), what is good versus evil (Teilard), what is life? (Schrodinger), what is death? (Thomson), what is 
love? (Hwang), is there a struggle for existence? (Thims), what is our purpose? (Schneider), etc., each query can be 
solved in a particular number of steps. 
 
Reverse engineering: spontaneity puzzle 
The central reverse engineering puzzle in the mind of American chemical engineer Libb Thims' work is captured the 
puzzle as to how the chemical reaction spontaneity criterion (ΔG < 0) applies to human relationships. Historically, in 
circa 1995, while an undergraduate chemical student at the University of Michigan, Thims began to wonder how the 
Gibbs free energy model of reaction spontaneity, particularly as discerned through Beckhap's law, applies to the 
male-female reaction, the central process of society, in which a man meets a women, they fall in love (20 percent of 
people fall in love at first sight and marry that person), produce a child; an entity which then begins to detach from 
the family household at about the fifteen-year mark; a reaction process that 85 percent of people will go through.  
 This so-called "spontaneity criterion puzzle" is a sort of reverse engineering problem-puzzle as to how to apply 
the well-established chemical reaction spontaneity criterion to the modeling of the spontaneities of human-human 
reactions, particularly in regard to mate selection, so as to be able to 'predict', in a theoretical (or actual) sense, 
spontaneous reactions in human relationships. 
 The central issue, with this thick riddle, is the understanding of how enthalpy change ΔH and entropy change ΔS 
are to be understood in human chemical reaction terms, over the course of multiple decades, so as to yield a 

Reverse Engineering Puzzle  

   

 
 

 

Male M and female F react 
yielding the product of a 15-year 

old child C 

The spontaneity criterion can 
be used to determines if a 

reaction if feasible 
 

   
The central function of the EoHT is the collection of knowledge 
concerning how human chemical reactions are understood 
according to the spontaneity criterion. 

 

 

In 2010, scientists found that the Rubik's 
cube can always be solved in twenty steps, 
given any starting configuration. [2]  
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quantitative measure of Gibbs free energy change, between two points in time, differing by multiple years. It takes a 
minimum of at least 5-7 years, even for a well-schooled chemical thermodynamicist, to arrive at even a partial idea, 
interpretive visualization, or intuitive understanding as to how to go about gaining insight into this puzzle. A 
precipitate of this effort is the EoHT wiki, launched in 2007. 
 In sum, Thims' central research, since circa 1995, has been to elucidate, quantitatively, how the basic, multi-year 
human reproduction reaction (relationship, sex, and offspring), which 85% of people go through, can be energetically 
predicted, via free energy determinations:  
 
G = H – TS  
 
as quantified using the spontaneity criterion (ΔG < 0), which states that spontaneous chemical reactions must show a 
decrease in Gibbs free energy over the extent of the reaction, i.e. the summation of the enthalpic (ΔH) and entropic 
(–TΔS) factors involved in the system interaction must show a decrease in value over time, if the reaction or process 
is to be universally favored. This dissection of human interactions can also be expressed via the relation between the 
chemical affinity A or the force of reaction existent between reacting species to Gibbs free energy change ΔG:  
 
A = – ΔG  
 
as proved in 1882 by German physicist Hermann Helmholtz in his "The Thermodynamics of Chemical Processes", and 
applied to the modeling of human relationships by German polymath Johann Goethe in his 1809 Elective Affinities. In 
sum, in order to understand love in the context of relationships and how one correctly chooses who to love, one has 
to be able to measure enthalpy ΔH and entropy ΔS changes involved in human activity? The specific human chemical 
equation, which Thims originally began to mediate on is the following pair of human mating reactions:  
 
M + FA → BA  
M + FB → BB  
 
where M is one male, FA is a hypothetical female, FB is a second hypothetical female, BA is a child product of the first 
pairing, and BB is a child product of the second pairing. To rule to determine which reaction should be chosen, is that 
the reaction most energetically favored (exergonic) will be the one that shows the most decrease in Gibbs free 
energy G over time in the extent of the reaction.  
 The use of chemical equations to model human reactions, to note, is a very deep subject. The fact that only eight 
people, in history (see human chemical reaction history), are known to used chemical equations, such as above, to 
model human processes, such as colloquial love the chemical reaction motto, exemplifies this.  
The dimension of time, in this example, being the difference between the initial "state" of the reaction, or day in 
which the pair first begin to react, and the final state of the reaction, signified as the day, some 15 or more years 
later, at which point the offspring product begins to detach from the parental structure, going of on its own. The 
spontaneity rule itself is relatively simple, quantified by the following simple equation: ΔG < 0. It is the understanding 
of quantities that compose free energy:  
 
▬▬▬  
 
namely internal energy U, pressure P, volume V, temperature T, and entropy S, among other facts (such as chemical 
potential μ, external forces, gravity, free energy coupling, etc.), however, which, invariably, require a new field of 
research and conceptual understanding, where people are defined technically as boundaried "systems of human 
molecules", a subject never rigorously done before, in spite of the fact that over 300-people have published views on 
the theoretical application of thermodynamics to human activity.  
 
An example of the difficulties encountered, in synthesizing this application, is the understanding of the "end state" 
(15 or so years after first sex), of the ordering of the system of humans, involved in the process of a human 
reproduction reaction (sex), such as above, which, in mechanism, is defined more exactly as a double displacement 
reaction (double elective affinity) of the form: 
 
M + F → M≡F + Child  
 
It is at this point, that the subject of chemical / physics nature of the human bond "M≡F" becomes a central subject 
of study, one that has never been done before. Nearly two-thirds of the 2007 textbook Human Chemistry, written by 
Thims, was devoted to the elucidation of the nature of human chemical bonds considered purely as a chemical bond. 
[1] In any event, pairing feasibility can be understood via chemical thermodynamics, namely by the fundamental 
equation characterizing the relation between affinity A and free energy G change: 
 
A = – ΔG 
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in conjunction with the spontaneity criterion rule defining spontaneous reactions: 
 
ΔG < 0  
 
In short, whichever mating reaction actuates a greater negative change in the Gibbs free energy, where G is a 
function of enthalpy and entropy: 
 
ΔG = ΔH – TΔS 
 
will be more energetically-favored and less prone to divorce (debonding). Beyond this, there are complicating issues 
associated with the quantification of external forces, chemical potential factors, gravity, equilibrium effects, system 
boundary issues, free energy coupling, enthalpy-entropy compensation, etc., factors that each effect human chemical 
reactions. Thims is currently interested in trying to understand how the Gibbs fundamental equation, in which the 
change in energy U of a system can be written as the product of an intensive and an extensive parameter: 
 

 
where Xi is an intensive quantity, such as pressure or temperature, and Yi is an extensive quantity, such as volume, 
can be applied to a human social system.  
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Reversible  
In thermodynamics, reversible refers to a process in which the forces involved in the expansion (forward process) of 
a body exactly equal the forces involved in the contraction (reverse process). [1] A reversible process is a hypothetical 
construct; originally outlined as a realistic process by French physicist Sadi Carnot, in his 1823 Reflections on the 
Motive Power of Fire, based on the now defunct caloric theory of heat, then later modified in differential form by 
German physicist Rudolf Clausius, beginning in 1850, using the mechanical theory of heat. 
 
Reversibility  
A process is called reversible if it takes place as a succession of “equilibrium states”, i.e. a hypothetical or incremental 
condition in which the internal expansive force of the body is assumed to nearly equal to (or be larger by a 
differential amount) than the external pressure force of the atmosphere or surroundings, e.g. a connecting vessel or 
vacuum; where the reverse process is assumed to leave the surroundings unmodified. A reversible transformation is 
said to satisfy three criteria: [2]  
 
(a) The transformation follows a perfectly defined path at all points.  
(b) The reverse transformation, following the same path, must be possible at any moment.  
(c) If the system is made to undergo the forward process and then the reverse process following the same path, the 
work exchanged with the surroundings must be equal to zero:  

 
The third criterion means that the transformation must occur without any friction; its presence, more or less 
unavoidable, prevents actual transformations from being reversible. [2] 
 
Incorrect | Views 
In 1997, French biophysicist Louis-Marie Vincent, in interview, in a discussion about near-death experiences, wherein 
people die then come back to life, incorrectly described the expansion and contraction of an iron bar as being an 
example of a “reversible phenomenon”, as such: [3] 
 
“Take the simple example of an iron bar which, when heated, lengthens and dilates. If we let it cool, it will contract 
and return to its original size. This is what is meant by a reversible phenomenon.”  
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He then asks us to consider whether or not death is a reversible phenomenon? Vincent’s example of the heating and 
cooling of an iron, however, is not a reversible process, in that the measure of the entropy change of the body will be 
positive at the end of the cycle. In fact this is the very same example used by French physicist Sadi Carnot in his 1824 
Reflections on the Motive Power of Fire, an example later explained to be irreversible by German physicist Rudolf 
Clausius.  
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Rey, Jose-Manuel   
In human thermodynamics, Jose-Manuel Rey (c. 1975-) is a Spanish mathematical 
economist noted for his 2010 article “A Mathematical Model of Sentimental Dynamics 
Accounting for Marital Dissolution”, in which he argues using equations, formulation, 
and graphs that the process of marriage and relationship dissolution is based on the 
second law of thermodynamics. [1]  
 
Overview 
In 2010, Rey, in his “A Mathematical Model of Sentimental Dynamics Accounting for 
Marital Dissolution”, builds on the work of John Gottman, to outline a metaphorical 
second law of thermodynamics based model for human relationships; the following 
being an example quote: [2] 
 
“[The] second law of thermodynamics for sentimental relationships [states that] there 
is a tendency for the initial feeling for one another to fade away. This kind of inertia 
must be counteracted by conscious practices.”  
 
Rey comments on his paper that: “that there is no real use of thermodynamics. The second law is mentioned only as 
a metaphor to indicate that the feeling of attachment in a relationship ‘cools down’ as as time evolves—unless 
energy in form of effort is supplied to keep things alive. Moreover, that formulation was originally proposed by John 
Gottman. I just used it as an ingredient in the model, which is in fact an optimal control model with no role of 
entropy.” Nevertheless, the use of analogy is often a stepping stone along the path to future hard science. 
 
Education 
Rey obtained his PhD in mathematics in Madrid after which he spent a postdoctoral year at St. Andrews University 
and the University of College London. [3] Rey currently is an associate professor in the department of economic 
analysis of the Complutense University of Madrid. 
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Reymond, Emil   
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In science, Emil Du Bois-Reymond (1818-1896) was a German physiologist noted for [] 
 
Overview 
In 1840s, Reymond was a key player in the formation of the so-called Helmholtz school, 
a philosophy centered on the notion of a purely physical science based physiology and 
psychology, all of which is embodied in his famous 1842 pact with Ernst Brücke 
(Reymond-Brucke oath) that: [1] 
 
“[We pledge] to put in power this truth: no other forces than the common physical 
chemical ones are active within the organism. In those cases which cannot at the time 
be explained by these forces one has either to find a specific way or form of their 
action by means of physical mathematical method, or to assume new forces equal in 
dignity to the chemical physical forces inherent in matter, reducible to the force of 
attraction and repulsion.” 
 
meaning that, in their view, only the principles of physics and chemistry operate inside of organisms. 
 
World enigmas 
In 1880, Reymond, in Leibnitz session of the Berlin Academy of Sciences, distinguished seven world enigmas, 
enumerated as follows: [2] 
  
1. The nature of matter and force.  
2. The origin of motion.  
3. The origin of life. 
4. The (apparently preordained) orderly arrangement of nature.  
5. The origin of simple sensation and consciousness.  
6. Rational thought, and the origin of the cognate faculty, speech. 
7. The question of the freedom of the will. 
  
Numbers: 1, 2, and 5, Reymond, as discussed by Ernst Haeckel (1899), deemed entirely transcendental and insoluble; 
numbers 3, 4, and 6 were deemed soluble, through extremely difficult; on #7, Reymond was undecided. 
  
References 
1. Murray, Henry A. and White, Robert W. (2006). The Study of Lives: Essays on Personality in Honor of Henry A. 
Murray (pg. 372-75). Aldine Transaction. 
2. Haeckel, Ernst. (1899). The Riddle of the Universe: at the Close of the Nineteenth Century (translator: Joseph 
McCabe) (pg. 15). Harper & Brother, 1900.  
 
External links 
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Reymond-Brucke oath  
In science, Reymond-Brucke oath is an 1842 intellectual pact, 
signed in blood, by German medical students Emil Du Bois-
Reymond, Ernst Brücke, Hermann Helmholtz, and Carl Ludwig 
that organisms operate, physiologically and psychologically, 
solely via physicochemical forces, and not by any life force or 
vitalism theories. 
 
Overview 
In 1828, Friedrich Wohler’s synthesis of urea worked to destroy 
vitalism in chemistry. [2] The destruction of vitalism in 
evolution, physiology, psychology, and the humanities, in 
general, however, would not be so simple; has history has 
shown. In 1833, German physiologist Johannes Muller, a 
tenacious adherent to vitalism theories, became the chair of 
anatomy and physiology at Humboldt University, and therein 
founded a famous experimentation-focused medical school 
laboratory. In 1838, German medical students Emil Du Bois-
Reymond and Ernst Brucke joined Muller's laboratory; soon thereafter a young Hermann Helmholtz joined the group. 
 

   

Helmholtz 
(1821-1894) 

Reymond 
(1818-1896)  

Brucke 
(1819-1892) 

The three men: Helmholtz, Reymond, and Brucke, of 
the so-called Helmholtz school, behind the 1842 
Reymond-Brucke oath, namely of vow of allegiance to 
the view that only physicochemical forces, in opposition 
to any and all “life force” (or vitalism) theories, operate 
in organisms.  
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In 1841, Helmholtz, enticed by Muller's motto of "creation of new phenomena through experimentation", decided to 
write his dissertation under Muller's supervision, specifically on the microscopic examination of the nervous system. 
[5]  In 1842, Du Bois-Reymond and Brucke, fed up with Muller's vitalism beliefs, pact that: [1] 
 
“[We pledge] to put in power this truth: no other forces than the common physical chemical ones are active within 
the organism. In those cases which cannot at the time be explained by these forces one has either to find a specific 
way or form of their action by means of physical mathematical method, or to assume new forces equal in dignity to 
the chemical-physical forces inherent in matter, reducible to the force of attraction and repulsion.” 
 
The manifesto was said to have been written by DuBois-Reymond, in collaboration with Brucke; soon after, Helmholtz 
and Karl Ludwig joined in, and as legend has it they each signed it with their own blood. [2] In short, the group 
“pledged a solemn oath” to eschew all nonmaterial explanations of organisms, physiologically, mentally, or 
operationally. [4] Second, they agreed that the only way the scientist could learn about these forces was through 
experimentation and observation. [3] 
 
The underlying tension was a religious one; as Michael Wertheimer summarizes: [2] 
  
“Although no one objected to scientific materialism in the physical sciences, the closer that one came to psychology, 
the greater the general opposition seemed to be, mainly on religious and ethical grounds.” 
  
This credo, in turn, would greatly influence a young Sigmund Freud, Brucke’s soon-to-become medical school 
student; who in 1895, in his “A Project for Scientific Psychology”, would go onto posit that all mental functioning 
could be explained, thermodynamically, via bound energy and free energy, something far ahead of its time, even by 
21st standards. [4] The pact, which became one of the central doctrines of the newly-forming "Helmholtz school" of 
physical science based medicine, was made in opposition to the vitalist doctrine, adhered to by their mentor 
Johannes Muller, and or possibly to the notion of animal heat, such as promulgated in Justus Liebig's 1842 Animal 
Chemistry. 
 
References 
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Richards, Theodore   
In thermodynamics, Theodore Richards (1868-1928) was an American chemist noted 
for his 1902 paper “The Relation of Changing Heat Capacity to Change of Free Energy, 
Heat of Reaction, Change of Volume, and Chemical Affinity”, in which he pointed out 
very clearly that the question of whether A > U or U < A above absolute zero (where U = 
A) depends upon whether the heat capacity is increased or decreased by the chemical 
process; where A is the maximum external work (or free energy) and U is the energy of 
the body. [1] This was an historical forerunner to Walther Nernst’s heat theorem or the 
third law of thermodynamics. [2] Richards won the 1914 Nobel Prize in chemistry for 
work on atomic weights. 
 
Students 
Richards was the thesis advisor to Gilbert Lewis at Harvard, a PhD jointly published as 
“Some Electrochemical and Thermochemical Reactions of Zinc and Cadmium 
Amalgams”. [3] Richards was also acquainted with Percy Bridgman. 
 
References 
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Richmond, Peter   
In hmolscience, Peter Richmond (c.1942-) is an English-born Irish physicist noted for an 
early 2000 course on econophysics he taught to final year undergraduates at Trinity 
College Dublin and for his co-authorship of the 2013 Econophysics and Physical 
Economics, together with German physicist Jurgen Mimkes and German-Irish physicist 
Stefan Hutzler, wherein the speculate on concepts such as "economic pressure" in 
economic thermodynamic terms, along the way penning out stylized versions of a first 
law of economics and a second law of economics, similar in theme to that done by 
other thinkers such as Reiner Kummel (2011). [1] 
 
Overview 
In 1999, Richmond, supposedly, was among the about 200 people who met in Dublin to 
participate in the first congress on Application of Physics in Financial sponsored by the 
European Physical Society, focused on the growing subject of how many physicists 
have begun taking up employment in finance, working as 'quants' in large and not so 
large investment banks and financial institutions across the world, whereby theoretical and computational physics is 
applied to quantitative finance as a research area. This was followed in 2000 by a second congress in Liege. Many 
other meetings have been held elsewhere and econophysics is now a well-established research topic within the 
broad field of statistical physics. [2] From 2003-2012, Richmond was chair of two major concerted actions spanning 
26 countries across Europe and sponsored by COST; 'Physics of Risk' (2003-2007) and 'Physics of Cooperation and 
Conflict' (2008-2012). In 2009, Richmond gave a talk on “How Did Physics Become Involved in the Social and 
Economic Sciences?”, the abstract of which is as follows: [3] 
 
“Outlining the development of physics concerned with forces and machines as captured in the clockwork universe of 
Newton, Galileo and Kepler to the emergence of a new paradigm - the statistical universe of Boltzmann and Gibbs 
with its emphasis on states and their evolution. Prof Richmond will discuss how the move from this the treatment of 
people in the manner of atoms as proposed by Mandelbrot seems entirely logical. Some applications will be 
developed by way of illustration. In passing we shall begin to understand how wealth in societies is as it is and why 
stock markets can crash. To physicists, unlike, it would seem, some of our bankers, these possibilities were evident 
well before the present financial debacle.” 
 
(add discussion) 
 
Education 
Richmond completed his BS in physics in 1964 and PhD in theoretical physics in 1967 both at Queen Mary College, 
London, followed by a DSc in theoretical colloid and surface science at the University of London. He has been a 
visiting professor at Trinity College Dublin since 1998, where he teaches physics and since early 2000 a course in 
econophysics, at some point. 
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Further reading 
● Richmond, Peter and Solomon, Sorin. (2001). “Stability of Pareto-Zipf Law in Non-stationary Economies”, In: 
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Riedl, Rupert   
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In hmolscience, Rupert Riedl (1925-2005) was an Austrian zoologist noted, in evolution 
thermodynamics, for his 1978 Order in Living Systems: a Systems Analysis of Evolution, 
in which he attempts to grapple with the second law evolution issue, in regards to how 
animate systems (living systems) build up order, in a universe governed by the second 
law, which in his view means that systems tend to pass from order to disorder. 
 
Overview 
In 1978, Riedl, in his Order in Living Systems: a Systems Analysis of Evolution, argued 
that living organisms do not violate the second law, but rather, in his view, organisms 
are open systems they are able to evade the second law. In some way or another he 
describes the entire process as being “exentropic”, i.e. an entropy antonym term, 
owing to the flow of energy from the sun to outer space, but that local processes may 
lead to order such as a sonnet or the smile on a Mona Lisa. [1] This solution, however, 
seems to be but a rehash of Belgian-born English thermodynamicist Alfred Ubbelohde 
1947 local entropy decrease models of life. Riedl’s main thesis, according to American 
natural scientist Justin Lancaster, is that basic chemical self-organization is the driving force of evolution. [2] 
 
References 
1. Riedly, Rupert. (1978). Order in Living Systems: a Systems Analysis of Evolution (thermodynamics, 8+ pgs). Wiley. 
2. Lancaster, Justin. (1989). “The Theory of Radially Evolving Energy” (abs), Int. J. General Systems, 16: 43-73. 
 
External links 
● Rupert Riedl – Wikipedia.  
 

Riemann, Bernhard   
In mathematics, Bernhard Riemann (1826-1866) (DN=1-2) (IQ=180±|#100) was a 
German mathematician, meta-analysis ranked as the 11th greatest mathematician 
ever, noted for his so-called thermodynamic Riemannian geometry, which is unique, as 
compared to ordinary dynamical field type theories of matter, in the three dimensional 
Cartesian system or four dimensional Minkowski spaces, in that it has no ‘tensorial’ 
aspect, being that the theory has no dependence on spatial transformations. [1] Henri 
Poincare considered the three greatest German mathematicians to be: Carl Gauss, 
Riemann, and Karl Weierstrass. 
 
Education 
At sixteen, he mastered Adrien-Marie Legendre’s Theory of Numbers, a work that is 
said to have sparked his interest in prime numbers. He then is said to have mastered 
calculus and analytical techniques by reading the work of Leonhard Euler and to have 
schooled himself in the physics of Wilhelm Weber (1804-1891), the person, to note, 
who discovered, in 1856, through his studies of electrical charges and magnetics, that light moves at a constant speed 
of 300,000 kilometers per second. Soon thereafter, Riemann attempted to establish the mathematical connections 
between all major physical forces; but had a breakdown doing so. Upon recovery, he read a paper by Joseph Fourier 
on Fourier series, which attracted the interest of Carl Gauss, who praise it. In 1858, Riemann produced a paper on 
electrodynamics that he hoped would be the definitive say on the matter; but he was soon, however, superseded by 
electromagnetic theory work of Scottish physicist James Maxwell.  
 
Religion 
As a child, Riemann attempted a mathematical proof for Genesis chapter of the Bible. [2] 
 
Praise | Tribute 
The following are notes of praise and or tribute: 
 
“Riemann shattered the mathematical laws of Euclidian geometry and invented the Riemann geometry which 
involves the study of any number of dimensions in any kind of space. Riemann was able to blow the traditional 
Euclidean geometry asunder because his teacher Carl Gauss suspected that it could be done and proves with a 
mathematical theorem that it could be done.” 
— Monydit Malieth (2013), The Future Affects the Past [3]  
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Threads 
● Forces or curved spaces? (2010) – Hmolpedia threads.  
 
External links 
● Bernhard Riemann – Wikipedia.  
 

Riemer, Friedrich   
In human chemistry, Friedrich Riemer (1774-1845) was a German writer, librarian, and 
philologist, noted for being an associate of German polymath Johann Goethe who, 
along with Johann Eckermann, became the joint editor of the complete edition of 
Geothe’s works in 40 volumes (1839-1840).  
 
Elective Affinities 
In 1808, a year before the publication of Goethe's novella Elective Affinities, Goethe 
famously explained to Riemer that: ‘his idea for the new novella was to portray social 
relationships and their conflicts symbolically’, as in a, b, ac, abd, abcd, ab + c → ac + b, 
etc., and that: [1] 
 
“The moral symbols used in the natural sciences were the elective affinities discovered 
and employed by the great Bergman.”  
 
This comment in reference to symbols, refers directly to Swedish chemist Torbern 
Bergman's 1775 A Dissertation on Elective Attraction, which is based in part on Scottish physician and chemist William 
Cullen’s 1757 pioneering development of affinity reaction diagrams:  

 
 
in which, for instance, as diagrammed above, if chemical species A and B are attached in a weakly bonded chemical 
union, signified by the bonding bracket “{“, ordered such that if species C were introduced into the system, the 
greater affinity preference of A for C would cause A to displace B and to thus form a new union with C, which equates 
to the following in modern terms:  
 
AB + C → AC + B 
 
In other words, what is moral or amoral, in Goethe’s view, is a point of view inherent in the laws of chemistry 
according to which species react.  
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Rifkin, Jeremy   
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In hmolscience, Jeremy Rifkin (1945-) is an American economist and philosopher 
noted, in human thermodynamics, for his 1980 to present effort to use the error-filled 
Nicholas Georgescu conceptualized model of material entropy, as a philosophical 
platform, to argue argue for all sorts of social, political, ecological, and ethical 
positions; a kind of soft snake oil selling self-Sokal affair-ing like philosopher so to say.  
 
Overview 
In 1980, Rifkin, in his Entropy: A New World View,  outlines an agenda-driven view, 
based on a modified-logic of Romanian-born American mathematician and economist 
Nicholas Georgescu, that the second law of thermodynamics mandates a universal 
tendency, as mediated through entropy, of economic, social, and environment systems 
to move from an ordered state to a disordered state. [1] Rifkin argues that every 
modern-day malady, from pesticides, to city crime, to mental illness, is due to what he 
refers to as the "Entropy Law". Rifkin’s core theory, reasoning incorrectly that negative 
entropy equates to “available energy”, is:  
 
“Economic activity is merely human intervention in the ecological cycle, borrowing low-entropy inputs (fossil fuels), 
converting them into temporary utilities, and eventually discarding them back into the ecological cycle in the form of 
high-entropy wastes (pollution).”  
 
Rifkin's new 2010 book The Empathic Civilization, argues that at the paradoxical relationship between empathy and 
entropy is at the very core of the human story; and comments on other topics such as Sigmund Freud's 
thermodynamic-chemistry based 1920 death instinct theory. [10]  
 Rifkin’s general theory is a result of a misinterpretation of the definition of entropy and the framework behind 
the second law of thermodynamics. Rifkin’s theory is that natural resources, such as wood, coal, and soil, what he 
calls terrestrial stock, constitute low levels of “material entropy” and that the conversion of this stored or “free” 
available energy into the products of pollution and waste constitute maximum levels of entropy, i.e. high levels of 
unavailable energy, as dictated by the idiom of the tendency for entropy to increase. 
 He quotes German physicist Rudolf Clausius’ 1865 version of the second law as “in the world, the entropy [the 
amount of unavailable energy] always tends towards a maximum”, where the square bracket quotes are his 
additions. From here, he makes the jump to the conclusion that “here on earth material entropy is continually 
increasing and must ultimately reach a maximum”, which he means to imply that humans are squandering the 
world’s fossil fuels. 
 Beyond this, based on the mis-logic of Georgescu-Roegen, Rifkin defines there to be two types of energies in 
nature: (a) that which is capable of conversion into work and (b) that which is incapable of conversion into work. He 
gives examples of a piece of coal which can be burned to produce work and its reaction products of sulfur dioxide and 
gases, which cannot be converted into work; as well as water at the top of a water fall that can be used to turn a 
water-wheel to do work verse the water at the bottom which cannot do gravitational work. He summarizes “these 
two states are referred to as available or free energy states verse unavailable or bound energy states”.  
 These terminological definitions, in turn, are borrowed from Georgescu-Roegen’s 1971 The Entropy Law and the 
Economic Process. [5] Georgescu-Roegen, in turn, culled his definitions from Webster’s dictionary among other non-
thermodynamic sources. In doing this, unknowingly, Georgescu-Roegen was unaware that the phraseologies “free 
energy” and “bound energy” stem from the 1882 chemical thermodynamic descriptions of German physicist 
Hermann von Helmholtz who equated free energy as a measure of the chemical affinities of the reacting system and 
bound energy as irreversible energy associated with the work the molecules of the system do on each other that is 
bound to the system, which he associated with Clausius’ entropy or the quantity “TS”, i.e. system temperature times 
entropy. [4] In other words, Helmholtz showed, through derivation, how the long-sought "chemical affinity" (the 
force of reaction) of chemistry was measured by the "free energy" of the system, i.e. that which could be converted 
into other forms of usable energy (such as mechanical work or electricity) not by the heat of the reaction, which was 
the going theory in the mid 19th century.  
 
Difficulties 
All-in-all, Rifkin's theories on how thermodynamics fits into the various processes of human life are, in most cases, 
unsubstantiated and very illogical. He seems to throw the word "entropy" out where ever he sees fit. To cite one of 
many examples, he states, supposedly as a matter of fact, that "pesticides are destroying [the microorganisms of the 
soil], thus greatly hastening the entropy process of the soil." He uses the phrase "entropy watershed", repetitively, as 
a sort of foreboding as to a future time when nonrenewable fossil fuels will run out or when a facet of society will 
collapse. [2]  
 In one of his silliest examples, he uses incorrect versions of the first and second laws of thermodynamics to argue 
that military hardware fuels inflation. He starts out with an incorrect definition of the first law of thermodynamics, 
“the first law of thermodynamics tells us that the quantity of energy and matter is fixed”. Correctly, the first law has 
nothing to do with the quantity of matter being fixed. He continues, “because the military sector consumes six 
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percent of the nation’s total energy use, along with massive quantities of nonrenewable mineral resources, the 
entropy increase represented by military hardware causes tighter resource supplies, which in turn fuels inflation.” [2] 
 In sum, Rifkin’s entire theory is based on a terminological misinterpretation through his referece of Georgescu-
Roegen. The use of material entropy, as seeded by Georgescu-Roegen and promulgated by Rifkin, is generally seen as 
point of non-logic. Israeli physical chemist Brian Silver, for instance, states that “readers should be on guard against 
books in which entropy appears without a definition, or a faulty definition, and in which it is used in relation to 
undefined systems”. [6] He continues, “the outstanding example is Jeremy Rifkin’s Entropy: A New World View”. 
Moreover, in commentary on what he calls “Georgescu-Roegen’s brainchild”, Silver states that “the term material 
entropy is meaningless; it has not the slightest connection with entropy. [6] Likewise, American chemist Glen Gordon 
states that “in taking up entropy, Rifkin is like a child with a new toy—he has great fun applying the concepts to all 
aspects of our high-technology society.” [7]  
 In many of Rifkin’s musings, he seems to have completely jumped off the tracks in making certain 
thermodynamic arguments. In one example, in his section on minerals, he states that in regards to scares minerals 
such as copper, gold, antimony, bismuth, and molybdenum, and others, that recycling is often proposed as the 
answer to the future problem of mineral resource depletion. In rebuttal of this suggestion, he states that “it should 
not be forgotten that recycling also conforms to the second law of thermodynamics” and that “every time a mineral 
is recycled, some of it is inevitably, and irreversibly, lost.” 
 A number of things are incorrect about this statement. For one, a mineral, such as copper, is basically an atom, 
and atoms are never irreversibly lost. Second, the second law is about energy loss in working bodies during heat 
engine cycles, not about the recycling of atoms in the biosphere. This logic used by Rifkin, however, likely stems from 
Georgescu-Roegen’s supposed fourth law of thermodynamics, that in a closed system, such as a human society, 
“material entropy must ultimately reach a maximum.” [8]  
 
Other 
Between 1997 and into 2009, a human thermodynamics education course based on Rifkin's book called "Entropy and 
Society" has been taught intermittently in the Physics Department at Ohio University by American physics professor 
Richard Piccard. [9]  
 
Religious thermodynamics  
Rifkin can also be classed with the religious thermodynamics thinkers. In the section on "World Views", to begin with, 
Rifkin misquotes British astronomer Arthur Eddington's 1927 quote: "the law that entropy increases—the second law 
of thermodynamics—holds, I think, the supreme position among the laws of Nature" by rephrasing it as "Sir Arthur 
Eddington referred to it as the supreme metaphysical law of the entire universe". Regarding spiritual transcendence 
in relation to the thermodynamics, Rifkin states that: [2] 
 
“The [second law] is mute … when it comes to the vertical world of spiritual transcendence. The spiritual plane is not 
governed by the ironclad dictates of the entropy law. The spirit is a nonmaterial dimension where there are no 
boundaries and no fixed limits to attend to the relationship of the physical to the spiritual world is the relationship of 
a small part to the larger unbounded whole within which it unfolds. While the Entropy Law Helps govern the world of 
time, space, and matter, it is, in turn, governed by the primordial spiritual force that conceived it.”  
 
(add discussion) 
 
Notes  
The book was re-titled as a revised 1989 edition Entropy: Into the Greenhouse World, with an afterword by 
Romanian-born American mathematician and economist Nicholas Georgescu-Roegen. [2] Georgescu-Roegen, who is 
considered as Rifkin’s "prophet and teacher", as mentioned, is the main influence behind Rifkin’s theories. [3]  
 
Education 
Rifkin has a degree in economics from the Wharton School of the University of Pennsylvania, and a degree in 
international affairs from the Fletcher School of Law and Diplomacy at Tufts University.  
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"Between Physics and Chemistry - Helmholtz's Route to a Theory of Chemical Thermodynamics" by Helge Kragh). 
University of California Press. 
5. Georgescu-Roegen, Nicholas. (1971). The Entropy Law and the Economic Process, (pgs. 4-6). Cambridge, 
Massachusetts: Harvard University Press.  
6. Silver, Brian L. (1998). The Ascent of Science, (pg. 231). Oxford University Press.  
7. Gordon, Glen E. (1981). “Thermodynamics and Society: Review: Entropy: A New World View” (abs), Science, 20 
(4488): 1340-41.  
8. Corning, Peter A. (2005). Holistic Darwinism: Synergy, Cybernetics, and the Bioeconomics of Evolution. (pg. 337). 
University of Chicago Press. 
9. (a) Huwe, Darrell O. & Piccard, Richard D. (1997). “Notes on Entropy and Human Activity”, 22-pages, (constitutes 
the notes for many of the lectures).  
(b) Piccard, Richard D. (2006). “Syllabus: Entropy and Human Activity”, Winter, Call No. 06449. Physics Department, 
Ohio University. (course may be taught during 2008-2009).  
10. Rifkin, Jeremy. (2009). The Empathic Civilization: the Race to Global Consciousness in a World of Crisis (entropy, 
33+ pgs; thermodynamics, 11+ pgs). Polity Press.  
 
External links 
● Jeremy Rifkin – Wikipedia.  
 

Right  
In terminology, right, as contrasted with wrong, 
often found in the phrase “right vs wrong”, a 
seeming secular alternative to the religio-mythology 
distinction “good vs evil”, refers to natural action (as 
opposed to unnatural action), per system, reaction, 
or process purview. 
 
Pope | Volaire 
In 1734, English poetry philosopher Alexander Pope, 
in his An Essay on Man (§:1.287-92), state the 
following assertion: 
 
“All nature is but art, unknown to thee; 
All chance, direction, which thou canst not see; 
All discord, harmony not understood; 
All partial evil, universal good. 
And, spite of pride, in erring reason's spite, 
One truth is clear, 'Whatever is, is right'.”  
 
The last comment “Whatever IS, is RIGHT”, written seemingly in relation to or on the heels of Gottfried Leibniz (1646-
1716) and his 1734 problem of evil patch solution that "this is the best of all possible worlds" logic (Ѻ), drew a lot of 
heat. Voltaire, e.g., initially referred to Pope’s Essay on Man as "the most beautiful, the most useful, the most 
sublime didactic poem ever written in any language", but in his Candice (1759), made Pope’s 1.292 “Whatever IS, is 
RIGHT” assertion a theme that he satirized. Leibniz' assertion, that this is the "best of all possible worlds", 
subsequently, provided the basis for the satirical work Candide. 
 
Robertson | Sin problem 
In 2015, American Christian morality crusader Phil Robertson, patriarch of the half-billion dollar Duck Commander 
company, and reality show Duck Dynasty, as the key note speaker of the 11th Annual Vero Beach Prayer Breakfast, 
described what he referred to as the "sin problem", via the telling of a hypothetical scenario of an atheist family who 
is raped, dismembered, and murdered (see: audio), at the end of which the perpetrators claim there is nothing 
"wrong" with what they did because atheists have no morals, i.e. sense or foundational basis of right or wrong: [1] 
 
“The ‘sin problem’ is something you can’t solve. [Namely] This ‘conscience’ thing, we just dreamed it up. There’s no 
right, there’s no wrong, there’s no good, there’s no evil. 
 I’ll make a bet with you: Two guys break into an atheist’s home. He has a little atheist wife and two little atheist 
daughters. Two guys break into his home and tie him up in a chair and gag him. And then they take his two daughters 
in front of him and rape both of them and then shoot them and they take his wife and then decapitate her head off in 
front of him. And then they can look at him and say, ‘Isn’t it great that I don’t have to worry about being judged? Isn’t 
it great that there’s nothing wrong with this? There’s no right or wrong, now is it dude?’ 
 Then you take a sharp knife and take his manhood and hold it in front of him and say, ‘Wouldn’t it be something 
if this [sic] was something wrong with this? But you’re the one who says there is no God, there’s no right, there’s no 

 

Screen shot of the 2015 video “Atheist Sin Problem” (Ѻ), by Libb 
Thims, in query about a non-supernatural solution to the Phil 
Robertson’s sin problem scenario (stated below), in respect to how 
do how does an atheist justifiably explain "right" and "wrong" to a 
murderer-rapist.  
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wrong, so we’re just having fun. We’re sick in the head, have a nice day.’ If it happened to them, they probably would 
say, ‘something about this just ain’t right.’” 
 
(add discussion) 
 
Quotes 
The following are related quotes: 
 
“Right is right even if no one is doing it; wrong is wrong even if everyone is doing it.” 
— Augustine (c.420) (Ѻ)  
 
“Whenever morality is based on theology, whenever the right is made dependent on divine authority, the most 
immoral, unjust, infamous things can be justified and established. Morality is then surrendered to the groundless 
arbitrariness of religion.” 
— Ludwig Feuerbach (c.1860) (Ѻ)  
 
“Some people often think that if you’re an atheist, you don’t believe in god, then you can’t have a morality. There’s 
no foundation to morality and morality’s in question and so forth. [...] It’s amazing to me that people in the current 
world still think that way, because that view was refuted 2.5 thousand years ago by Socrates, in the Euthyphro 
argument (Ѻ) , where Socrates made the point that you can’t define goodness or rightness as what god commands, 
because the reason god commands it is that it’s right, it’s not right because god commands it. [...] So, god cannot be 
the foundation of morality in that sense.” 
— Colin McGinn (2009), “Does Morality Need God?” [2] 
 
References 
1. (a) Robertson, Phil. (2015). “Atheist Family Rape, Murder, Morality Scenario” (Ѻ) (V), Vero Beach Prayer Breakfast 
Speech, Mar 20.  
(b) Phil Robertson – Wikipedia.  
2. McGinn, Colin. (2009). “The Great Issues Forum: Varieties of Nonbelief” (§11: Morality without God (Ѻ)(Ѻ)(Ѻ), The 
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Rigney, Daniel   
In hmolscience, Daniel Rigney (1949-) (CR=10) is an American sociologist noted for his 
2001 The Metaphorical Society, in his chapter three of which he examines the “society 
as machine” metaphor, in which he explains how:  
 
“The vocabulary of the social sciences is piled high with allusions to physics, chemistry, 
geology, and mathematics.” 
 
Rigney sites staple theorists such as: Karl Marx (1867), Vilfredo Pareto (1916), Kurt 
Lewin (1937), George Lundberg (1947), John Q. Stewart (1948), Kurt Lewin (1951), 
Richard Adams (1975), Jeremy Rifkin (1980), Malcolm Gladwell (1996), and Paul 
Samuelson (2000), among others. 
 
Pareto | Gibbs 
Rigney, per citation Kenneth Bailey (1990), and his distorted and malaligned 
reasonings, states the following vacuous assertion, namely that Pareto culled from 
Gibbs: 
 
“In popular parlance we speak of ‘chemistry’ of personal and group relationships. Vilfredo Pareto (1916) had a rather 
different sort of social chemistry in mind when he transposed his theory of social equilibria directly from the theory 
of chemical equilibria advanced by chemist J. Willard Gibbs.”  
 
Pareto, in short, as per his General Sociology index indicates, did not cite Gibbs, and likely was not aware of his work 
at all. The connection between Gibbs and Pareto is a melding done by the hands of Lawrence Henderson and his so-
called Harvard Pareto circle. 
 
Education 
Rigney completed his MS in 1973 with a thesis on “The Dramaturgy of Power: A Case Study” and his PhD in 1975 with 
a dissertation on “Organization Secrecy: an Investigation of Hidden Realities” both at the University of Texas at 
Austin, after which he worked as a sociologist at the St. Mary’s University in San Antonio, where he was director of 
the university’s honors program for 23 years. Presently, Rigney is professor emeritus of sociology at St. Mary’s 
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University in San Antonio and complimentary visiting humanities scholar at Rice University, Houston. (Ѻ)  
 
Quotes 
The following are noted quotes: 
 
“The clarion call for a return to the dream of a social physics does not, at this moment, seem to be winning the day. 
Many social theorists are now more inclined to turn to historical and literary studies than to physics and chemistry for 
inspiration. Whether new developments in the natural sciences can breathe new life into the dream of a social 
physics is an open-ended and uncertain prospect.” 
— Daniel Rigney (2001), The Metaphorical Society (pg. 49)  
 
“Concepts taken loosely from the physical sciences include references to: social pressures, stresses and strains, 
friction, attraction and polarization, social movements, social momentum and inertia, atomistic individuals and 
nuclear families, push and pull factors in migration, ripple effects, social pendula, balances of power, scales of justice, 
social equilibria, social circulation, social entropy (Adams, 1975; Rifkin, 1980), critical mass, thresholds, and tipping 
points (Gladwell, 1996).” 
— Daniel Rigney (2001), The Metaphorical Society (pg. 50)  
 
“Nineteenth-century social theorists favored metaphors that mimicked the more successful natural sciences, 
selecting analogies mainly from biology, chemistry, and physics. Social scientists, modeling themselves after physical 
scientists, sought to discover the natural ‘laws’ of society and history. In recent decades, however, the ground has 
shifted. Today, the positivist dream of a social physics seems, if not dead, at least dormant.” 
— Daniel Rigney (2001), The Metaphorical Society (pg. 197)  
 
References 
1. Rigney, Daniel. (2001). The Metaphorical Society: an Invitation to Social Theory (§3: Society as Machine, pgs. 41-62, 
esp. pg. 50). Rowman & Littlefield. 
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External links 
● Rigney, Daniel (1949-) – WorldCat Identities. 
 

Riley, Donna   
In human thermodynamics, Donna M. Riley (c.1971-) is an American chemical engineer 
noted for her 2011 Engineering Thermodynamics and 21st Century Energy Problems, 
which contains twenty modules targeted toward meeting five often-neglected ABET 
outcomes: ethics, communication, existence-long learning, social context, and 
contemporary issues, with human thermodynamics education chapter sections such as 
“entropy as a social construct” (e.g. social thermodynamics), “entropy’s philosophical 
implications” (e.g. philosophical thermodynamics), “thermo to life” (e.g. defunct theory 
of life), among others, each with a four-part engage/analyze/reflect/change reading 
program with what seem to be classic human thermodynamic stylized “homework 
problem” assignments. [1] 
 
Human thermodynamics education 
See main: Human thermodynamics education 
Interestingly, Riley’s book, which she describes as a “textbook companion” for 
engineering thermodynamics students and teachers, and two-cultures style teaching 
approach, e.g. her course EGR 205 (Science, Technology and Ethics), seems to be one of the first by an American 
chemical engineer to actually begin to attempt to bring about a “paradigm shift” in the standard American 
engineering school teaching framework. In her own words: [2] 
 
“I seek to revise engineering curricula to be relevant to a fuller range of student experiences and career destinations, 
integrating concerns related to public policy, professional ethics and social responsibility; de-centering Western 
civilization; and uncovering contributions of women and other underrepresented groups.” 
 
This effort seems to be along the lines of American electrochemical engineer Libb Thims nascent efforts to establish 
America’s first two-cultures university teaching department, reminiscent of a combination of Henry Adams 1910 “A 
Letter to American Teachers of History” and Leon Winiarski’s 1894-1900 social mechanics course at the University of 
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Geneva. Comparative efforts include: American chemical engineers Benjamin Kyle’s 1999 Chemical and Process 
Thermodynamics CD-ROM attachment, Libb Thims’ 2010-present human thermodynamics engineering lectures and 
chapter assignments, James Ferri’s 2011 “thermodynamics of Wall Street” video assignments, and Indian-born 
American mechanical engineer Kalyan Annamalai’s 2011 inclusion of human molecular theory in his Advanced 
Thermodynamics Engineering, aside. 
 
Education 
Riley completed her BS in chemical engineering at Princeton University in 1993, her MS in circa 1996 with a thesis 
“Optimization of Sulfur Removal in a Pressurized Fluid Bed Combustion Power Generation System” and PhD in 1998 
with a dissertation “Human Factors in Exposure Analysis for Consumer Paint Stripper Use”, both at Carnegie Mellon 
University. Since 2001, she has been an associate engineering professor at Smith College.  
 
References 
1. Riley, Donna. (2011). Engineering Thermodynamics and 21st Century Energy Problems: A Textbook Companion for 
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Rise and fall of 
civilization  
In history, the rise and fall of civilization 
refers to the recurring sequential 
periodicity of civilization development, 
typified by growth and inevitable decline, 
over time; Rome being the archetypical 
model. [1] Over the years, many have 
attempted to explain this feature of history 
thermodynamically. 
 
Overview 
In 1910, American historian Henry Adams, 
in his A Letter to the American Teachers of History, seems to argue that the rise and fall aspects of civilization 
throughout history can be explained on a mixture of the nebular hypothesis applied to contractions and expansions 
of systems or societies of human molecules over time leading to ultimate equilibrium as determined by the second 
law of thermodynamics and Gibbs phase rule: [2] 
 
“The physicist-historian may begin with his favorite figure of gaseous nebula, and may offer to treat primitive 
humanity as a volume of human molecules of unequal intensities, tending to dissipate energy, and to correct the loss 
by concentrating mankind into a single, dense mass like the sun. History would then become a record of successive 
phases of contraction divided by periods of explosion, tending always towards an ultimate equilibrium in the form of 
a volume of human molecules of equal intensity, without coordination.”  
 
In 1985, writer Olga Cooke noted that, in literature, it has been viewed that the laws of thermodynamics were seen 
to control the rise and fall of civilizations. [4] In a 1997 article, American literary theorist Bruce Clarke discusses 
energy and thermodynamics in terms of the rise and fall of a mysterious civilization. [5] In 2003, American economist 
Jeremy Rifkin wrote a chapter section on “The Thermodynamics of Rome”, in which he attempts to explain the role of 
energy in the rise and fall of civilizations in the context of thermodynamics. [3] In 2009, American physical chemist 
Thomas Wallace attempted to explain the cyclical rise and fall of civilizations using the chemical thermodynamic 
model of the “useful life” of the chemical reaction aspects of a car battery, as mandated by the second law. [1]  
 
Rome 
The diagram show (above) illustrates the changes in the territory (volume) of a system of about 45-million people 
(human molecules) of the Roman empire as it expands, doing thermodynamic pressure volume work, against its 
surroundings (neighboring countries), and then contracts (during its fall), over the course of about 1,400-years. [6] In 
modeling the Roman empire as a thermodynamics system, on the model of the working body of the steam engine, 
the rise and fall can be considered as a thermodynamics 'transformation', occurring over a span of about 1,400-years. 

 

A depiction of the rise and fall of the Roman empire (375BC-544AD), the color 
red depicting the changes in the territory (volume) of a system of about 45-
million people (human molecules) of the Roman empire as it expands, doing 
thermodynamic pressure volume work, against its surroundings (neighboring 
countries), and then contracts (during its fall), over the course of about 1,400-
years. 



   Volume Seven (Rb-Sw)       4183 
To give an idea of 'human pressure' (a elusive concept), which in the Daniel Bernoulli perspective is defined as the 
average impact of the particles of a system, in this case Roman citizens (human molecules), on the surface or 
boundary of their containing vessel (in this case national borders), one can use the census population changes per 
century as a gauge of population density and hence collision frequency in the sense that as nation well-being 
increases so to does the rate of reproduction, whereby the increase in products (babies) of the reaction, require 
more volumetric space, which instills a need in the system to expand, loosely speaking. 
 The population of the world at 1 AD has been considered to be between 200 and 300 million people. In that 
same period, the population of the early empire under Augustus (27 BC – 14 AD) has been placed at about 45 million. 
[13] Using 300 million as the world benchmark, the population of the Empire under Augustus would've made up 
about 15% of the world's population. In this case, in order for the Roman system to expand outward to its eventual 
largest volume (116 AD), the pressure in the Roman system would have been greater than that of the territory of the 
neighboring surrounding world.  
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Further reading 
● White, Leslie. (1959). The Evolution of Culture: the Development of Civilization to the Fall of Rome (ch. 2: Energy and 
Tools: Wilhelm Ostwald, Lotka, Negative entropy, pgs. 33-49). McGraw-Hill.  
● Brander, Bruce. (1998). Staring into Chaos: Explorations in the Decline of Western Civilization (sections: A Scientific 
Law of History: Henry Adams, pgs. 41-42; The Law of Civilization and Decay: Brooks Adams, pgs. 43-45; Pitirim 
Sorokin, pgs. 235-67; entropy, pg. 258; thermodynamics, pg. 45). Spence Publishing Co.  
 
Videos 
● Porreca, David. (2012). “On the Thermodynamics of Civiliza ons: Rise and Falls of Empires” (V), Waterloo, 
ArtsFacuty, May 22.  
 

Ritter, Johann   
In chemistry, Johann Ritter (1776-1810) was a German physical chemist noted for [] 
 
Overview 
In circa 1800s, Ritter performed noted electrolysis and electrochemical work about 
which, in respect to human chemistry, he is said to have exchanged ideas on with 
German polyintellect Johann Goethe, which, according to German literature scholar 
Joseph Vogl, had some type of influence “on chemistry for Goethe’s Elective Affinities.” 
[1] In 1808, Ritter, in his "Attempt a History of the Fate of the Chemical Theory in the 
Last Centuries", stated: [2] 
 
“Another major advantage of the new or of the electrical view of hydrogen and oxygen 
is that, it is won with an explanation of chemical affinity, kinship, attraction, or the 
person who for the sake of looking at all body union and find. Anything that can be put 
anywhere and always in chemical processes of bodies have recently just hydrogen and 
oxygen untereinander.” 
 
Ritter is also know for some type of "Ritterian fire", as Joseph Vogl calls it. [3] American literature scholar Frederick 
Burwick states that Ritter's 1806 Die Physick als Kunst, and similarly Humphry Davy's 1807 “Parallels between Art and 
Science”, were two of the earliest publications themed on the two cultures issue. [6] 
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Ritter, William   
In hmolscience, William Ritter (1856-1944) was an American geologist, zoologist, and 
biologist noted for 1909 there is no actual beginning of life in time position, aka no 
origin theory of life argument, amid the 1910s ongoing vitalism-materialism debates, 
supposedly, penning out a third alternative to materialism and vitalism, namely: 
organicism. (Ѻ) 
 
Materialism | Vitalism 
In 1908 to 1909, the Philosophical Union of the University of California, held a series of 
discussions led by speakers from various departments of biology; the concluding paper 
of the academic year of discussion was Ritter’s “Life From the Biologist’s Standpoint”, 
wherein he digresses on the chicken and the egg problem, Herbert Spencer’s views on 
whether life or organization came first, then ventures into chemistry discussion, during 
which time he tackles the so-called mind-body problem with the following hypothesis: 
 
“Since we know absolutely nothing about the relation of the atoms in living substance, would it not be a reasonable 
hypothesis to say that the nature of that marvelous process called metabolism is due to just the fact that the atoms 
of carbon, nitrogen, hydrogen, oxygen, etc., are undergoing perpetual change of valence? I see no reason why we 
may not legitimately imagine even consciousness due to such a process. Were such a hypothesis to be seriously 
taken, it would seem to follow that consciousness would have its roots wherever metabolism is going on. What an 
excellent starting point this would make for dealing with the perennial puzzle of how it is that the ‘mind influences 
the body’! The mind would then be part of the body.”  
 
Ritter goes on to tentatively state that his views might be similar to Henri Bergson, whose work he has recently been 
directed towards, and also, supposedly, German-Swiss philosopher Richard Avenarius (1843-1896): 

 

 

Left: Ritter’s 1800 electrolysis experiment, the measuring cup to catch the escaping 
gas and certain Ritter’s first time estimate of the ratio of hydrogen gas and oxygen 
gas right two-to-one. [2] Right: Ritter’s 1801 experiment to investigate the existence 
of energy beyond the violet end of the visible spectrum. Knowing that photographic 
paper would turn black more rapidly in blue light than in red light, he exposed the 
paper to light beyond violet. Sure enough, the paper turned black, proving the 
existence of ultraviolet light. [3] 
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“This suggestion as to the chemical foundation of consciousness would seem to fall in admirably with the views held 
not only by M. Bergson but also by Avenarius (Ѻ), that not the brain alone but the whole body is the seat of conscious 
life.”  
 
At the end of his talk, Ritter concludes with the following: [1] 
 
“The hypothesis of an actual beginning of life in time seems to be growing less and less fruitful with the advance of 
experiential knowledge.” 
 
(add discussion) 
 
Education 
Ritter, as a youth, according to his uncle Nelson Ritter, was a voracious reader who was always seeking meaning. In 
1879, he attended Oshkosh Normal School (now University of Wisconsin, Oshkosh) where he became enchanted 
University of California, Berkeley professor Joseph LeConte’s Elements of Geology (1878), with its unbiased 
perspective—LeConte (1823-1901) being someone who is characterized as a pre-Teilhardian like thinker who did 
early grappling with the religion, science, and evolution issue—which convinced him to go to UC Berkeley where he 
complete BA in geology, under LeConte, in 1888. He then completed his MA and PhD in zoology at Harvard 
University, after which he went to Berkeley to teach biology, thereafter becoming the founding chair of new zoology 
department. In 1903, he met American newspaper magnate E.W. Scripps, and together they founded the Scripps 
Institution of Oceanography, in San Diego. 
 
Quotes 
The following are other noted quotes: 
 
“Joseph LeConte, more than any other teacher, helped me to look with the eye of reason upon the beauty, the 
wonder, the majesty, and the mystery of nature.” 
— William Ritter (1818), book dedication [3] 
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Ritz, Gavin   
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In hmolscience, Gavin Ritz (1959-) is a New Zealand business engineer noted, in 
business thermodynamics, for his 1992 to 2009 effort to develop an Adriaan de Lange 
based theory of thermodynamics applied to society and business.  
 
Overview 
In circa 1992, Ritz began to work on theories on the energetics and thermodynamics of 
human organizations and behavior. [1] The following is Ritz's reasoning as to how 
thermodynamics can be applied in society: [3] 
 
“The fundamental formula can therefore show what type of balance is required to keep 
an organization or society from too much or too little concentrated Gibbs free energy 
change and work. If, for example, too much free energy of individuals in a society is 
concentrated on a singular qualitative value, such as purity, this can lead to massive 
societal and organizational destruction like national socialism.”  
 
Ritz also has developed tools to measure values, motives, and also business strategy, all based on thermodynamics, 
particularly entropy. Ritz’s key proposition is that at a fundamental level behind all business, organizational and 
economic structures and processes is energy and its counterpart work, just as is in the science of thermodynamics. 
Ritz proposes that this energy and work can be formulated by what he calls the fundamental formula. In short, Ritz 
contends that the main impetus of his theory, as of 2009, is that the Gibbs fundamental equation: [4] 
 
ΔF = ΔH – TΔS 
 
whereby the free energy change, as defined by German physicist Hermann Helmholtz, refers to the amount of energy 
of the system that can freely be converted into external work, is the work energy involved in the creation of 
civilization. Ritz connects this logic to the 2002 formula for 'organic work' defined by Canadian psychologist Elliott 
Jaques: [5] 
 

 
 
where Wo is organical work done by living organisms, J is the mental exertion, and T is the target time. Using this 
expression, Ritz postulates that Gibbs free energy change for a business or economic system will be less than the sum 
of organic work plus another type of standard work W, as defined by modern science: 
 

 
 
Beyond this basis, Ritz's argument at many points becomes rather incoherent, e.g. he seems to neglect free energy 
coupling in nature and society, but he does clearly state that it is the free energy that converts to work, which is the 
cause of everything that happens. Most of Ritz's theory, as found in his 2009 article “The Fundamental Formula as 
Energy and Work”, to note, seems to be based on the online book Irreversible Self-Organization by African physicist 
and creationist writer Adriaan de Lange. [4] 
 
Motivational entropy production 
He postulates that it is possible to measure ‘motivational entropy production’, which might be an effective measure 
for organizational adaptability, having correlation to the ‘state of the organization’. Theories he culls from include: 
ego psychology, cybernetics, Prigoginean thermodynamics (force-flux pairings and entropy dissipation), Nicholas 
Georgescu-Roegen, and Shannon information theory. [1] Ritz argues that in human production systems, factors such 
as time and cost are system extensive variables, whereas factors such as cognition and knowledge are system 
intensive variables, and that pairings of these factors can be used to calculate entropy production of motivation, 
similar to how the extensive variable temperature T with the intensive variable heat dQ can be used to calculate the 
entropy dQ/T of a physical system.  
 
Education 
Ritz completed his BS in civil engineering and geotechnics in 1984, an honors in business and administration in 1986 
and later his MBA in 1987. He has taught graduate and general business courses for over fifteen years. [2] 
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● Ritz, Gavin. (2005). “Power and Organization: A Practitioner’s Complexity Approach” (pg. 239-), in: Systems Thinking 
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RNA  
In animate chemistry, RNA, short for "RiboNucleic Acid", is 
molecular chain-like structure comprised of connected 
nucleotide units, molecular formula [C10H16O13N5P2]N, each unit 
consisting of a nucleobase, a ribose sugar, and a phosphate 
group. RNA is one of the reactants or precursory components in 
the formation of DNA. 
 
Life | Origin of life 
See also: Defunct theory of life; Carbon-based life; Non-life 
In 1967, Carl Woese hypothesized that RNA might be catalytic 
and suggested that the earliest forms of life, described as “self-
replicating molecules”, could have relied on RNA both to carry 
genetic information and to catalyze biochemical reactions—an 
RNA world. [1] There are many currently who advocate an RNA-
based or DNA-based definitions of “life”, according to which life 
or biology started once RNA or DNA formed, some 4.5 to 3.5 
billion years ago. 
 
Discussion 
One of the central problems in the "RNA = life model" is that 
discussions of such will frequently be found crouched in loaded 
words, namely "self-replication" and "self-organization" which 
amounts to perpetual motion of the living kind, and hence a fallacious argument. The correct position is to view 
things from the "driving force" model, according to which it is a universal rule that free energy must decrease in order 
for the process to occur. All of the various processes, from the second of the formation of the first hydrogen atom, 
13.7 billion years ago (according to the big bang hypothesis): 
 
H 
 
to ignition of the sun, 4.5 billion years ago (according to the nebular hypothesis), to the formation of the first 
ribonucleic acid molecular unit, 4 billion years ago (according to the RNA world hypothesis): 
 
C10H16O13N5P2 
 
to the formation of the first human molecule, 150,000 years ago (according to the out of Africa hypothesis): 
 
CE27HE27OE27NE26PE25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23 
ZnE22SiE22CuE21BE21IE20SnE20MnE20SeE20CrE20NiE20MoE19CoE19VE18 
 
are coupled mechanism processes, occurring in a step-by-step manner, each step governed by the first law (energy 
conservation) and second law (transformation content increase) of thermodynamics. The formation of RNA is only a 
drop in the bucket in the "big history" picture of this grand process and to label the second of the first formation of 
RNA as having some type of grand significance in the big picture scheme of things of the structure and dynamics of 
the universe is only but an anthropocentric molecular structure retelling of the age-old first life story, as found in 
various semi-modern chemical forms: Erasmus Darwin’s one living filament (1794), of Johann Goethe’s homunculus 

 

The molecular structure of RNA, molecular formula 
[C10H16O13N5P2]N, comprised a base, a ribose unit, and 
a phosphate group. 
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(1832), of Alexander Oparin’s coazervate droplet (1931), of Carl Woese’s self-replicating molecule (1971), and so on, 
in what no doubt will be a story retold, in various regurgitated forms, well into the coming centuries. 
 
References 
1. (a) Carl Woese – Wikipedia. 
(b) RNA world hypothesis – Wikipedia. 
 
External links 
● RNA – Wikipedia.  
 

Roach, Mary   
In hmolscience, Mary Roach (c.1968-) is an American science writer noted, in cessation 
thermodynamics, for her 2005 Spook: Science Tackles the Afterlife, wherein he she 
gives a historical of scientific soul theories. 
 
Overview 
In 2005, Roach, in her Spook: Science Tackles the Afterlife, gave a definition for a soul 
theorist, while interviewing American physician Gerry Nahum, concerning his negative 
entropy theory of consciousness; the following being the main excerpt: 
 
“My ignorance is not merely deep, it is broad; it is a vast ocean that takes in chemistry, 
physics, information theory, thermodynamics, all the many things a modern soul 
theorist must know.”  
 
Roach devotes about ten pages to American chemical engineer and physician Gerry 
Nahum’s “Proposal for Testing the Energetics of Consciousness and its Physical 
Foundation”, in which he desires to get $100,000 grant funding to thermodynamically quantify the mass of 
consciousness, leaving the body after death, hypothesized to turn into a post-cessation type of ‘free-floating 
consciousness energy”. 
 
References 
1. (a) Roach, Mary. (2005). Spook: Science Tackles the Afterlife (Gerry Nahum, pgs. 97-106, 290, 297). W.W. Norton & 
Co. 
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External links 
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Robert, Karl-Henrik   
In hmolscience, Karl-Henrik Robert (1947-) is a Swedish physician noted for his 1987 to 
1991 developed thermodynamics conceptualized four step model to sustainability, or 
something along these lines. 
 
Overview 
In 1987, a United Nations conference which introduced environmental concerns to the 
political sphere, which initiated Robert to developed a natural step framework, setting 
out four “system conditions”, supposedly derived from the laws of thermodynamics, 
for the sustainability of earth. [2] In 1991, Robert produced a thermodynamics-
structured “natural step” theory of societal sustainability, based on cyclical growth, 
rather than linear. [1]  
 
Education 
Robert received his MD in 1975 and his PhD in 1979, generally focused on leukemia 
and its pathological connection to the environment. 
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External links 
● Karl-Henrik Robèrt – Wikipedia.  
 

Robertson, Ritchie   
In existographies, Ritchie Robertson (1952-) is an English German literature of 1800 to 
1950 scholar noted for [] 
  
Overview 
In 2015, Robertson, in his Goethe: a Very Short Introduction, gives a short introduction 
to Goethe’s Elective Affinities, discussing things such as: the Otto cypher, the E and O 
letters on the glass, the chemical analogy, as he refers to it; cites the views of others, 
such as: [2] 
  
“Germany is that [deplorable] country where the Elective Affinities of Goethe is 
considered an edifying moral book.” 
— William Thackeray (1853), Vanity Fair: A Novel Without a Hero; note: “deplorable” insert by 
Robertson 
  
(add discussion) 
   
Key 
Robertson was found via the keys: Goethe + “chemical analogy”. 
  
References 
1. Robertson, Ritchie. (2015). Goethe: a Very Short Introduction (§: Marriage: Elective Affinities, pgs. #; chemical 
analogy, pg. #). Oxford University Press. 
2. (a) Thackeray, William. (1853). Vanity Fair: A Novel Without a Hero (pg. 571). Bradbury and Evans. 
(b) Meisel, Martin. (2014). Realizations: Narrative, Pictorial, and Theatrical Arts in Nineteenth-Century England (pg. 
341). Princeton University Press. 
(c) Robertson, Ritchie. (2015). Goethe: a Very Short Introduction (chemical analogy, pg. #). Oxford University Press. 
  
External links 
● Ritchie Robertson – Wikipedia. 
● Ritchie Robertson (overview) – British Academy for the Humanities and Social Sciences. 
 

Roberty, Eugene   
In hmolscience, Eugene Roberty (1843-1915) (SN:34) (CR:10), Евгений Валентинович 
Де Роберти (Russian), De Robertis Castro de la Cerda, or “Eugene V. de Rebertis”, 
among other variants, was a Russian positivism sociologist, of Spanish descent, noted, 
in sociological thermodynamics, for his 1910 Energy and Sociology, according to which 
he is credited as having been one of the first to introduce mechanistic theories in 
sociology, particularly using an energetics platform of reasoning. [1]  
 
Overview 
Roberty, over the years, published a number of works on scholars such as: Friedrich 
Nietzsche, Auguste Comte, and Herbert Spencer. In 1910, Roberty published Energy 
and Sociology, based on what seems to be the work of Wilhelm Ostwald, and in 1914 
he published The Concept of Reason and the Laws of the Universe. [5] Russian-born 
American sociologist Pitirim Sorokin is said to have been the last and greatest promoter 
of Roberty’s work. [2] Roberty’s main first publication, it seems, was the 1880 book 
Sociology, the first ten chapters of which were previously published in the Review of 
Positive Philosophy (Revue La philosophie Positive), March-April 1876 and July-August 1878. [3]  Roberty’s basic 
theory, according to the 1929 views of American sociologist Howard W. Odum, was that he had an energetic theory 
wherein he considered there to be three fundamental forms of energy as composing the world as we know it, the 
physico-chemical or inorganic with the molecule as the unit; the vital or organic whose essence is the cell; and the 
social or superorganic centered in the brain and nervous system. These merge together into the other in an almost 
imperceptible way, with the superorganic elements constituting the highest forms of psychical phenomena with 
thought and abstract knowledge as fundamentals. [1]  
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Roberty seems to have culled his energetics views from German physical chemist Wilhelm Ostwald, whose theories 
he reviews in an article. [4] 
 
Later works 
Roberty seems to have produced a number of works, beyond this first 1880 Sociology publication, such as: 
Agnosticism (Agnosticisme), What is progress?: Lecture at the Institute of Advanced Studies The University News 
(Qu'Est-Ce Que Le Progres?: Leçon Donnée À L'Institut Des Hautes Études De L'Université Nouvelle), Sociology of 
Action: The Social Genesis Of Reason And The Origins Of Rational Action (Sociologie De L'action: La Genèse Sociale De 
La Raison Et Les Origines Rationnelles De L'action), Friedrich Nietzsche: Contribution to the history of philosophical 
ideas and socially at the end of the nineteenth century (Frédéric Nietzsche: Contribution À L'histoire Des Idées 
Philosophiques Et Sociales À La Fin Du Xixe Siècle), Sociology: An Essay in Philosophy sociology (La Sociologie: Essai De 
Philosophie Sociologique), Old and the New Philosophy: An Essay on the general laws of development of philosophy 
(L'ancienne Et La Nouvelle Philosophie: Essai Sur Les Lois Générales Du Développement De La Philosophie), Ethics: the 
Social Psyche (L'éthique: Le Psychisme Social), Second Essay on the Morality Considered as Elementary Sociology 
(Deuxième Essai Sur La Morale Considérée Comme Sociologie Élémentaire), Auguste Comte and Herbert Spencer: 
Contribution to the History of Philosophical Ideas In the nineteenth century (Auguste Comte Et Herbert Spencer: 
Contribution À L'histoire Des Idées Philosophiques Au Xixe Siècle), and Ethics. Good And Evil: An Essay On Morals As 
Seen First Sociology (L'éthique. Le Bien Et Le Mal: Essai Sur La Morale Considérée Comme Sociologie Première), 
among possible others.  
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External links 
● Eugene de Roberty (Russian → English) – Wikipedia.  
 

Rock, Peter   
In thermodynamics, Peter A. Rock (1939-2006) was an American chemical 
thermodynamicist, of the Lewis school of thermodynamics, noted for his 1969 textbook 
Chemical Thermodynamics. [1] The UC Davis Peter A. Rock Thermochemistry 
Laboratory is named after him. [2]  
 
Education  
Rock was born in 1939 in New Haven, Connecticut. He attended high school in Lowell, 
Massachusetts, and received his bachelor's degree in chemistry from Boston University 
in 1961. He then went on to UC Berkeley, where he was awarded a doctorate in 
physical chemistry and chemical thermodynamics in 1964. That same year, he joined 
the faculty at UC Davis as an assistant professor, where he remained for the rest of his 
career. In his research, Rock measured the energy flows that accompany chemical 
reactions and used this training to advance theory within physical chemistry, study the 
chemistry of the Earth, and design treatments for medical disorders. His 
thermodynamic measurements were so precise that virtually all of them were incorporated into the National 
Institute for Standards and Technology source book that identifies data of the highest quality for use by the nation. 
Rock also wrote textbooks for students at all levels of chemistry and geochemistry, averaging a book every five years. 
His first book, Chemical Thermodynamics: Principles and Applications, written in 1969, remains in high demand and is 
still used as a text in engineering and geosciences. [3]  
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External links 
● Peter A. Rock Hall – LocalWiki.org.  
 

Rock vs human  
In philosophy, rock vs human (TR:43), or "stone vs 
human", is the overly-common query or comparison 
in respect to the seeming similarity and or 
difference between a rock (or stone) and a person 
(or human)—generally framed in the context of 
‘what is life’ discussions, animate vs inanimate 
behavior queries, mind from matter dialogs, one 
nature vs. two nature like debates, among other 
similar issues of conceptual puzzlement. The subject 
of the rock versus a human comparison often tend 
to teeter between panbioism and the defunct 
theory of life perspectives; in some cases, ideas 
about consciousness, purpose, values, etc.; or in the 
case of the religiously-bent type to lean into loaded 
creationism theory solutions, spiritual creation 
energy theories, and or agnosticism uncertainties. 
[3] The comparison frequently arises in discussions 
on the subject of the origin of life or life in the 
context of the physical sciences. 
 
Linnaeus | Mineral life 
In 1735, Carl Linnaeus, in his System of Nature 
(Systema Naturae), introduced binomial 
nomenclature classification (Linnaean classification) 
of species scheme, dividing the world into: mineral, plant, and animal; implicitly a non-living matter (mineral or 
mineral life) and living matter (plant life and animal life) divide, as it has been passed down to us; Linnaeus, however, 
seems to have had, in his mind, a bit of a "gradual panbioism" conception; in his own words, he divided nature into 
the following three kingdom conceptualizations: [1] 
 
“Stones grow; plants grow and live; animals grow, live, and feel.” 
 
Shown adjajcent is a DeviantArt.com rendition of a Linnaean-like animal, vegetable, mineral divide, each of them 
alive and intelligent, in some sense.  
This quote seems to have been passed on over the next 
century, verbatim, with little reflection, until about the mid-
19th century, when people started questioning the “stones 
grow” assertion; or for example, to what extent plants can 
"feel": 
 
“How do stones, or mineral substances, grow? Not as plants, 
shrubs, or trees. Whenever they grow at all, it is by accretion. 
It is as if a new layer or coating were added to, or plastered 
on, to them. They grow, in general, very slowly.” 
— William Alcott (1859) (Ѻ) 
 
“Objections: Stones do not grow, but increase in size by accretion. Feeling may be said to exist in the lower classes of 
both plants and animals, provided that contractility be accepted as a property of sensitive tissue. If it be surmised 
that pain is a result of feeling (i.e. sensation), it may be attributed to Oethalium with equal propriety as to Ameba. 
Were every act of fissuration, evisceration or amputation accompanied with pain, it becomes difficult to understand 
why self-mutilation should be so frequently imposed for the preservation of both individual life and that of the 
species. It is probable that at such times an organism feels no more pain than is experienced by the contractile 
contents of an ovum undergoing segmentation.” 
— Harrison Allen (1869) (Ѻ)  
 
(add discussion) 

 

A modern molecular formula (see: human molecular theory) 
depiction of the "rock vs. human" comparison that often arises on 
what is life or mind from matter debates, and or reductionism vs. 
anti-reductionism discussions, eliminative materialism objects, etc. 
The difference between the two, a rock and human, contrary to 
historical patch attempt solutions, e.g. "one is conscious one isn't", 
"one is alive one isn't", one responds to stimulus, one doesn't, etc., is 
the difference in the atomic structure or average molecular formula 
of the two entities, shown above, according to which each has 
different properties, the latter tending to have more dynamic, 
animate, and reactive than the former—neither, however, being 
alive. 

 

The Linnaean classification (1735) scheme of nature. (Ѻ)  
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Paley | Stone vs watch 
In 1802, William Paley gave his famous "watch 
analogy", according to which he stated that if 
he was walking on a heath—or tract of 
wasteland—and he came across a pocket 
watch, it would be most reasonable to assume 
that someone had dropped it and that it was 
made by a watchmaker and not by natural 
forces; the original statement of which is as 
follows: 
 
“In crossing a heath, suppose I pitched my foot 
against a stone, and were asked how the stone 
came to be there; I might possibly answer, 
that, for anything I knew to the contrary, it had 
lain there forever: nor would it perhaps be very 
easy to show the absurdity of this answer. But 
suppose I had found a watch upon the ground, 
and it should be inquired how the watch 
happened to be in that place; I should hardly think of the answer which I had before given, that, for anything I knew, 
the watch might have always been there. Yet why should not this answer serve for the watch as well as for the stone? 
 Why is it not as admissible in the second case, as in the first? For this reason, and for no other, viz. that, when we 
come to inspect the watch, we perceive (what we could not discover in the stone) that its several parts are framed 
and put together for a purpose, e.g. that they are so formed and adjusted as to produce motion, and that motion so 
regulated as to point out the hour of the day; that if the different parts had been differently shaped from what they 
are, of a different size from what they are, or placed after any other manner, or in any other order, than that in which 
they are placed, either no motion at all would have been carried on in the machine, or none which would have 
answered the use that is now served by it.”  
 
The gist argument, which is a rock vs human argument relocated to the focus of a watch, is that design implies a 
designer, and that designer must be god. [2] 
 
Other 
In 1874, English physical economist Stanley Jevons gave the following ripe energy-chemistry based continuity theory 
(aka great chain of being) view of things: [12] 
 
“By degrees it is found that the chemistry of organized substances is not widely separated from, but is rather 
continuous with, that of earth and stones. Life itself seems to be nothing but a special form of that energy which is 
manifested in heat and electricity and mechanical force. The time may come, it almost seems, when the tender 
mechanism of the brain will be traced out, and every thought reduced to the expenditure of a determinate weight of 
nitrogen and phosphorus.”  
 
This is excellent discernment, indeed; very close to the defunct theory of life solution. In circa 1920s, German 
philosopher Martin Heidegger, according to British artist Wolfe von Lenkiewicz (2011), supposedly, discussed some 
type of “non-experiencing stone” distinction. In 1925, American physical chemist Gilbert Lewis stated the following 
on the matter: [1] 
 
“What shall we now say to this prime classification of science into animate and inanimate branches? Do living beings 
possess traits which the rocks do not possess, or are the same traits possessed in different degrees? Indeed, are all 
distinctions in kind reducible to distinctions in degree? These questions are hard to answer.” 
 
In many cases in queries about rocks versus humans, discussion of energy and or entropy tends to be in the vicinity. 
The above section by Lewis, for example, is followed by his view that “living things are cheats in the game of 
entropy”; a view that he attributes to Hermann Helmholtz who, according to Lewis, “thought that living beings may 
escape from the law of entropy.” (fact check) In 1938-39, English physiologist Charles Sherrington, in his "Man on His 
Nature" lecture-turned-book, employs the rock vs. human comparison in a well-honed manner to give way to the 
defunct theory of life point of view: 
 
“The ‘motion’ of an energy system is its ‘behavior’. Various types of organization of system produce on that basis 
various types of behavior. A gray rock, said Ruskin, is a good sitter. That is one type of behavior. A darting dragon-fly 
is another type of behavior. We call the one alive, the other not. But both are fundamentally balances of give and 
take of motion with their surround. To make ‘life’ a distinction between them is at root to treat them both 
artificially.”  

 

A depiction of William Paley's 1802 "watch analogy", the gist of which is 
that if you were walking along a heath and came across a stone and a 
watch, and asked yourself how they came to be, you would say the stone 
came to be their by natural forces, but the watch had an artificer (aka 
watchmaker) who designed the watch with parts that produce motion for 
a purpose; the watch is analogous to a human, who must have been 
designed similarly, and that "designer" must be god. 
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The person referred to here is English art critic John Ruskin (1819-1900), which seems to be a reference to an 1849 
pocket book note scribbled to his father about how he was sitting on a gray rock on a glacier while waiting for the fog 
to clear. In 1945, French atheist existentialist philosopher Jean-Paul Sartre stated the following: [13] 
 
“The effect of any form of materialism is to treat all men—including oneself—as objects, which is to say as a set of 
predetermined reactions indistinguishable from the properties and phenomena that constitute, say, a table, a chair, 
or a stone.”  
 
In 1980, Iranian mechanical engineer and thermodynamics professor Mehdi Bazargan, in discussion of his 
Thermodynamics of Humans (1956), in an article section on the 'Cause of Movement and Life', stated the following: 
[11] 
 
“In general, an object in a given force field will, of necessity, behave in a calculable and predictable way. For any 
object, whether a stone, a plant, or a human society, force means movement.”  
(add discussion) 
 
Consciousness 
The following is an early conscious 
stone statement: 
 
“What is life may be subject of dispute; 
but it is far from true that we are no 
better able to answer this question to-
day than last century. For ourselves we 
hold that life is immanent in substance; 
and we think it may be safely stated 
that modern science does not believe 
that it needs a truly organized structure 
for the manifestation of life. It is true 
we do not recognize conscious stones, 
nor conscious trees; but this does not 
prove that life is not universally 
diffused, and that the whole of nature is not indeed and in truth alive.” 
— Henry Bray (1910), The Living Universe (pg. 204)  
 
In 1960, American economist Murray Rothbard (1926-1995) gave the following rather hilarious stone, molecules, and 
planets vs humans comparison: [10] 
“Scientism is the profoundly unscientific attempt to transfer uncritically the methodology of the physical sciences to 
the study of human action. Both fields of inquiry must, it is true, be studied by the use of reasons—the mind’s 
identification of reality. But then it becomes crucially important, in reason, not to neglect the critical attribute of 
human action: that, alone in nature, human beings possess a rational consciousness. Stones, molecules, planets 
cannot choose their courses; their behavior is strictly and mechanically determined for them. To ignore this 
primordial fact about the nature of man—to ignore his volition, his free will—is to misconstrue the facts of reality and 
therefore to be profoundly and radically unscientific.” 
 
This is a classic “two natures” (incorrect) belief system stance; the converse “one nature” (correct) position is 
outlined by Charles Sherrington (above). The premise of whether or not a human, as compared to a molecule or 
chemical, can "choose" the course of its actions, of course, is a question central to the work of Goethe, in the years 
1796-1908 (see: Goethe timeline). It will take some time here to pick into Rothbard’s mind, in regards to the his 
above divisional dichotomy, being that: (a) he was irreligious and agnostic toward the existence of god, describing 
himself as a "mixture of an agnostic and a Reform Jew", sometimes identifying as an atheist, yet critical of the "left-
libertarian hostility to religion", and (b) he was an associate of Ayn Rand, prior to her becoming famous, via Atlas 
Shrugged (1958), stating that her ideas were not as original as she proclaimed but similar to those of Aristotle, 
Thomas Aquinas, and Herbert Spencer; the two eventually partying ways over various differences, including his 
defense of anarchism. [16]  
 
(add discussion) 

 

American economist Murray Rothbard’s hilarious 1960 comparison of a human vs 
stone vs molecule vs planet, among which he says the human is unique in that it 
possesses a “rational consciousness” and can “choose” the course of its actions, 
unlike the other three of his entity classifications. [10] The inherent problem here, 
naturally enough, is that humans, according to ecologically stoichiometry, are now 
textbook-defined as “molecules”(see: human molecular formula); hence the so-
called “moral” distinction between a human molecule (left) and any other animate 
CHO-based molecule, that shown (third from left) being the retinal molecule, or 
CHNOPS+ based molecule, becomes blurred, after which former dichotomies 
become fictional or rather in need of great correction and reform.  
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Morality | Rock vs animal vs machine 
In 1981, American philosopher Bernard 
Rollin, in his Animal Rights and Human 
Morality, did a rock vs. spider vs. machine 
comparison to argue his animal moral 
ideology, one generally aimed at facilitating 
the legislation of the ethical treatment of 
animals: [14] 
 
“Let us consider three categories of things: a 
rock, a machine, and an animal. For the sake 
of simplicity, let us look to a living thing—say, a spider—whose pleasure and pain many people feel is at least highly 
questionable for us to discuss, but who possibly has some rudimentary awareness. Clearly, in the case of the rock, it is 
senseless to speak of any real intrinsic unity to its being or any needs. If the rock is split or eroded, it remains a rock. If 
it is ground into sand, it is perhaps no longer a rock, but there is nothing to tell us that it has jumped a metaphysical 
barrier and become a totally different sort of thing, nor would we say that something undesirable has happened to 
the rock. There is nothing about a rock that resists the change to sand; the change is from dead matter in one form to 
dead matter in another form. 
 In contrast, consider a spider. It has an intrinsic nature connected with being a spider, one that requires that it be 
alive. When it ceases to be alive, it is like the rock, and there is little difference between a crushed dead spider and a 
dried-up dead spider. The change from living to dead is far more profound than the change from rock to sand, and it 
is sensible to call it understandable from the point of view of the spider. But when the spider is alive, it has what 
Aristotle called a telos, a nature, a function, a set of activities intrinsic to it, evolutionarily determined and genetically 
imprinted, that constitute its ‘living spiderness.’ Furthermore, its life consists precisely in a struggle to perform these 
functions, to actualize this nature, to fulfill these needs, to maintain this life, what Hobbes and Spinoza referred to as 
the conatus or drive to preserve its integrity and unity. 
 This is not of course to suggest that the spider or any animal need be conscious of its nature and all of these 
needs, any more than a man need be conscious of his need for oxygen or calcium. It surely makes sense to speak of 
conscious needs. Even wants and intentions perhaps need not necessarily be conscious—many analytical 
psychologists speak of unconscious wants and intentions, though whether or not this is sensible is the subject of 
much philosophical debate. It is enough that we as moral agents can sensibly assert that the spider has interests, 
which are conditions without which the creature, first of all, cannot live or, second of all, cannot live its life as spider 
nor fulfill its telos. Third and most important, as we shall shortly discuss, it is necessary that we can say sensibly of the 
animal that it is aware of its struggle to live its life, that the fulfilling or thwarting of its needs matter to it.  
 Once again, we must stress that a man may not be conscious of his need for oxygen, but thwarting that need 
certainly matters to him. This sort of talk is senseless vis-a-via a rock. Further, we are aware that it is in our power to 
nurture or impede these needs and even to destroy the entire nexus of needs and activities that constitute its life. 
And once this is recognized, it is difficult to see why the entire machinery of moral concerns is not relevant here, for it 
is the awareness of interest in living (human) beings that we have argued is constitutive of morality in the first place. 
We may of course decide that the interests of the spider are insignificant compared with our desire for a spider-free 
living room, but the key point is that such a decision logically must be considered a moral decision, quite unlike 
sweeping up a pebble one finds in the living room. We are of course not considering the details of the moral decision, 
but simply pointing out that as a living creature with interests, the spider enters the arean of moral concern. 
 Contrast this with a machine. Someone might argue, cleverly, that machines also have a telos or functional 
nature and, correlatively, have needs. The telos of a thermostat is to regulate the temperature in a room; the telos of 
a car is to run. Connected with this telos are needs; the car needs oil, gas, antifreeze, air in the tires, and so forth. 
Must we assert then that cars fall within the scope of moral concern? If so, the entire theory must collapse under its 
own weight for it violates our basic moral intuitions to consider a car in itself an object of moral concern?” 
 
Rollin, a “university bioethicist”, at Colorado State University, four years later, would use this platform of logic be 
become the principal architect of 1985 federal legislation dealing with the welfare of experimental animals. In 2013, 
American moral philosopher Joshua Greene stated matter-of-factly that rocks, because they don’t “experience” 
things, are beyond the scope of moral concerns: [15] 
 
“Everything you do is ultimately done to enhance the quality of someone’s experience. We generally [however] 
regard things that have not experience, things like rocks, as beyond the scope of moral concerns. Thus, it’s plausible 
that the goodness and badness of everything ultimately cashes out in terms of the quality of people’s experiences.” 
 
Greene, to note, like Rollin, would go on to be a key speaker in the 2014 US commission on bioethics. 
 
Kick a stone | kick a dog 
The views of English social anthropologist Gregory Bateson are frequently requoted in regards to his comparison of 

 

American philosopher Bernard Rollin’s 1981 rock (and pebble) vs spider vs car 
comparison, which he employed to ferret out his system of moral treatment 
of animals. [14]  



   Volume Seven (Rb-Sw)       4195 
kicking a dog versus kicking a stone, the latter of which he says strictly follows the billiard ball conservation of 
energy/first law of thermodynamics "behavior" model. [8] Austrian-born American theoretical physicist Fritjof Capra 
truncates Bateson’s view as such: 
 
“When I kick a stone, I give energy to the stone, and it moves with that energy … When I kick a dog, it responds with 
energy [it received] from [its] metabolism.” 
 
Bateson uses this comparison to argue about the 
energy of amoeba and of neurons firing in circuits.  
 
Teleology | Goal-seeking 
In 1958, British philosopher Richard Peters, in his 
The Concept of Motivation, attempted to explain 
the ability to vary movements relative to a goal in a 
way that is appropriate to change in the situation 
necessary to define it as a goal and in the conditions 
relevant to attaining it, using the example of 
Pavlov’s dogs salivating, using the stone 
comparison, as follows: [6] 
 
“For the explicandum [salivation] can only be 
adequately described by means of concepts like 
‘relevance’ and ‘appropriateness’ to an end. 
Processes, on the other hand, like melting of ice or 
the movements of glass when struck by a stone do 
not require such concepts in their description. They 
just happen. They are not recognized or describe in terms which related to them to some kind of means-end nexus. 
For they do not vary in light of situations related in this sort of way to them. They therefore cannot be sufficiently 
explained in causal terms.” 
 
In 1999, citing Peters, Cuban-born American ontic opening philosopher Alicia Juarrero, gave a similar take, albeit 
comparing people to stones, avalanches, and pendula: [7] 
“Goals and ends, however, differ from end states, those internal states of quiescence and satisfaction that 
psychologists often postulate as ultimate motivators. The difference between goals and end states is basic to any 
teleological account of action. Stones and avalanches persist in rolling downhill no matter what obstacles they 
encounter. Pendula, too, ‘tend’ to achieve an end state of rest. But stones and pendula have neither goals nor ends; 
nor do they act in order to reach them. Moreover, purposive human behavior is not always followed by such end 
states; sometimes, despite trying their hardest, agents fail to achieve their goal. Goal-directedness is thus not a 
generalizing tending toward and end state.” 
 
The general problem here, particularly in the Juarrero rendition of the stone vs. human comparison, is that 
comparison is done in such a manner as to be a straw man or aunt sally argument, quick to set up and easy to knock 
down. If, conversely, a human, a carbon-based molecule (see: carbon-based life), is compared to carbon atom and 
the so-called "internal states of quiescence and satisfaction" that the carbon atom, with its octet bonding valency 
requirements, "feels", using laymanized anthropomorphic language (which eliminative materialism rejects), when it 
"satisfies" Abegg's rule, such as by migrating, through the action of the exchange force, to the geometrical 
arrangement of having four surrounding hydrogen atoms, in the organization of end state reaction product of 
methane, the aunt sally is not so easily knocked down. The reason for this is that the comparison is more apt. An inert 
non-reactive stone, a silicon-based structure, commonly, being a less apt comparison. 

 

A comparison depiction of pendulum versus a human, to bring into 
view Cuban-born American philosopher Alicia Juarrero's 1999 human 
differs from stone (bob) assertion that: [7] 
“Pendula, too, ‘tend’ to achieve an end state of rest. But stones and 
pendula have neither goals nor ends; nor do they act in order to 
reach them.” 
The correction here, of course, is that the they both tend to "seek" 
equilibrium, each, however being quantified by a different force 
function, gravity and free energy, respectively. 
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Hmolpedia mentions 
In a 2011 Hmolpedia “origin of life” thread discussion, 
with Russian physical chemist Georgi Gladyshev 
(emergent properties life theorist) and American 
chemical engineer Ted Erikson (panpsychism life 
theorist), American electrochemical engineer Libb Thims 
(defunct theory of life formulator) commented: 
  
“To elaborate further, to explain what I'm getting at, 
you’re not going to be able to look into a chemistry 
textbook (or physics textbook for that matter) and hear 
chemists talking about how the noble gases are ‘dead’ or 
‘dead systems’ because they are inert or non-reactive, 
owing to their stability, which is based on their filled 
outer valence shell electron configuration; whereas, 
conversely, acids and bases are ‘alive’ or ‘living systems’ 
because they need or have extra electrons, respectively, 
and can thus react with each other or with other 
varieties or species of chemicals, whereas the noble 
gases, generally can't react, but only float around 
"mindlessly", we might say. This same type of logic 
extrapolates upwards to humans, often differentiated 
into a nonsensical dichotomy (especially in the mind-
body philosophical debates) when we hear people using 
the argument that ‘well what separates a rock from a 
human?’” 
 
(add discussion) 
 
Chnopsology 
In 2012, the term "chnopsology" was Hmolpedia-coined during a rock vs. human comparison, suggested as an 
upgrade replacement for the now-defunct term "biology" (see: defunct theory of life), introduced in a set of June 
2012 Hmolpedia forum threads discussions between Belgian psychologist-philosopher David Bossens and Americans 
civil-ecological engineer Jeff Tuhtan and electrochemical engineer Libb Thims, namely in threads: “maximum entropy 
and heat death” (Jun 14), “life” (Jun 16), “misrepresentation” (Jun 20), and “animated organisms” (Jun 23). In the 
"life" thread, post #15, Thims commented in response to a query by Bossens: 
 
"Re: “[we] can[’t] deny that bio/whatever-ology is different from a rock, a table, a chair, glass...”, watch the following 
chemical party video. The carbon atom is the central entity of your “whatever-ology” subject, i.e. “carbon-ology”, 
being that carbon is a light-sensitive atom, meaning that it has the property of flexibility and hence animation and as 
such is very “reactive” or the “life of the part” as the video shows. The argon (Ar) is like the “rock, table, chair, glass”, 
notice how she is very non-reactive (although, technically, glass is silicon-based; rock can be seen has having a certain 
amount of reactivity, in the big history geochemical view of earth structure change). More correctly, however, I 
would say that “CHNOPS-ology” (chnops-ology or chnopsology), is the namesake you are looking for; e.g. Erik 
Andrulis’ 2012 abstract (panbioism): 
 
“This theory is based upon a straightforward and non-mathematical core model and proposes unique yet empirically 
consistent explanations for major phenomena including, but not limited to, why living systems [animate systems] are 
predominantly CHNOPS (carbon, hydrogen, nitrogen, oxygen, phosphorus, and sulfur).” 
 
Notice how the questionable term "living system" easily drops out of the definition, and can easily be rewritten using 
the updated substitution of "animate systems", a term we all agree upon. I’ve used the CHNOPS mnemonic as well 
before, back in circa 2003, when I wrote out a memory crick to help memorize the human molecular formula. I’ll start 
an Hmolpedia CHNOPS article soon, to help with the matter (being that there are numerous CHNOPS articles around 
[the internet])." 
 
The above "how the questionable term 'living system' easily drops out", to note, brings to mind how in the mid 19th 
century the questionable terms "living force" (or vis viva) and "dead force" (vis mortua) easily dropped out of 
circulation, particularly going into the early 20th century, with the acceptance of the terminologically neutral terms: 
kinetic energy (coined by William Thomson and Peter Tait in 1862) and potential energy (coined by William Rankine 
in 1853), respectively, terms that scale up and down the so-called great chain of being, molecular evolution table, or 
molecular evolution timeline.  
 

 

A rock (inanimate) vs. bird (animate) comparison by American 
ecological engineer Jeff Tuhtan, from his 2012 dissertation “A 
Modeling Approach for Alpine Rivers Impacted by Hydropeaking 
Including the Second Law Inequality”, wherein he employ’s the 
Bauer principle, i.e. “animate systems are those whose internal 
flow configurations allow them to resist equilibrium, whereas 
inanimate systems possess forms which are incapable of 
resisting equilibrium; both systems are however subject to 
equilibrium as an attractor”, to compare and contrast the 
behaviors of the two different types of matter. [5] 
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The term "chnopsology", to note, was first used as a dead link on the animate organism page (23 Jun 2012) and used 
a second time as a dead link on the Gerald Joyce page (24 Jun 2012), upon which the chnopsology Hmolpedia article 
was started (24 Jun 2012), for lack of a better term (in replacement of biology). 
 
Human choice | Coin flip 
A variant of the rock vs. human comparison, to note, in respect to questions of choice, is the "coin vs. human" 
comparison, or specifically "coin toss" vs. "human choice" comparison, e.g. as found in the 2007 film No Country For 
Old Men (see: fate vs. destiny). 
 
Quotes 
The following are related quotes: 
 
“As a runaway horse is better than a stone which does not run away because it lacks self-movement and sense 
perception, so the creature is more excellent which sins by free will than that which does not sin only because it has 
no free will.” 
— Augustine (c.410) [17]  
 
“In crossing a heath, suppose I pitched my foot against a stone, and were asked how the stone came to be there; I 
might possibly answer, that, for anything I knew to the contrary, it had lain there forever: nor would it perhaps be 
very easy to show the absurdity of this answer. But suppose I had found a watch upon the ground, and it should be 
inquired how the watch happened to be in that place; I should hardly think of the answer I had before given, that for 
anything I knew, the watch [analogy for human] might have always been there.There must have existed, at some 
time, and at some place or other, an artificer or artificers, who formed [the watch] for the purpose which we find it 
actually to answer.” 
— William Paley (1802), Natural Theology  
 
“Another fatal obstacle to a full-fledged natural science of human social phenomena is alleged to be the presence in 
the latter of a unique and mysterious something called motives. What is meant by motives? The word is used to 
designate those circumstances to which we find it ‘reasonable’ to attribute an occurrence. The motive we impute to 
an act is accordingly entirely relative to the frame of reference we adopt and accept as reasonable. To a scientist, the 
motives of a stone rolling downhill or of a boy murdering his father are simply the full set of circumstances resulting 
in either event.” 
— George Lundberg (1947), Can Science Save Us? (pg. 22)  
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● What is the difference between a rock and a human being? (2006) – Yahoo Answers.  
 

Roeber, Eugene   
In hmolscience, Eugene Roeber (1867-1917) was a German-born American 
electrochemical engineer noted for [] 
  
WWI | Social reaction 
In Sep 1914, Roeber, in his “The European War”, the opening editorial of Metallurgical 
and Chemical Engineering, expounded on his views that WWI (28 Jul 1914 – 11 Nov 
1918) was a large social chemical reaction, comparing individuals to free ions, without 
free will, of dissociation theory, among other assertions; the following is the text of 
this editorial: 
 
“War is hell. Our knowledge of what is happening on the other side of the Atlantic 
comes to us through a rapid sequence of extra-editions of newspapers and while this 
highly excitable moving picture show of glaring headlines, more or less contradictory, 
passes before our eyes, we see only one thing clearly—that a gigantic calamity has 
come over Europe—and we pause quietly to ask why this whole terrible thing is going 
on. 
 Have men whom we have known intimately for years and have admired for their peaceful achievements in arts 
and sciences, suddenly gone crazy? Have practically all Europeans suddenly gone crazy? If we want to avoid this 
conclusion, nothing is left but the inference that the psychology of nations is different from the psychology of 
individuals. 
 Nor is this inference unwarranted. We know that an individual acts differently in a crowd than when left to 
himself. We know that we may be impressed quite differently by a silver-tongued orator if we hear him in the midst 
of a sympathetic crowd than when we read his sophisms in the quiet of our home. And when in the past the Devil 
wanted to try a particularly interesting human reaction, he created a boom in a mining camp. Mark Twain has 
sketched vividly how the actions of otherwise perfectly sensible and normal men become abnormal in a mining 
boom. The fact is that when crowd psychology of which national psychology is a variety, gets the best of individual 
psychology, the "free will" of the individual is gone; there remains not much more of it than the "mean free path" of 
an atom. Crowds and nations then act under the blind forces of nature. In the gigantic human reaction which the 
European war represents, the most celebrated individualities do not seem to have much more freedom of will than 
the "free" ions of the dissociation theory. And this is the most terrible thing in the situation, because if it is so, it 
means that the thing must go on to its most brutally complete conclusion. 
 There are clear-cut reversible chemical reactions [see: reversible chemical reaction]. The European war is nothing 
of the kind. It is irreversible in all its phases and it is a horrid melee of half a dozen or more human reactions so that 
we cannot say which are primary or secondary—the hatred [negative affinity] of race against race or commercial 
rivalry and envy or a revenge idea or an excess of militaristic autocracy or what else. We only know with absolute 
certainty that because it is an irreversible reaction its outcome is determined by the second principle of 
thermodynamics. Whatever may be the detailed result of the war for this or that country or nation, in the whole 
there must be a frightful increase of entropy. That is, European civilization as a whole must be reduced from a place 
in the sun to a temperature much nearer absolute zero.” 
  
(add discussion) 
  
Chemical Engineering | Journal 
In 1902, Roeber became the founding editor of the Electrochemical Industry, which in 1905 became Electrochemical 
and Metallurgical Industry, which absorbed the Iron and Steel Magazine in 1906, thereafter becoming Metallurgical 
and Chemical Engineering, which became Chemical Engineering, its present title, in 1946. [2] 
  
Education 
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Roeber completed his undergraduate work at the universities of Jena, Halle, and Berlin, completing his PhD at the 
latter in 1892. [3] 
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Roegen-Daly school  
In thermodynamics schools, the Roegen-Daly school or “thermodynamics school”, as it is called in ecological 
economics schools classifications, refers to the entropy views (or rather material entropy views) of the view of 
Nicholas Georgescu and his student Herman Daly (and to some extent Kenneth Boulding, among others), namely the 
very tenable view that entropy, in economic terms, equates to “value lost to waste”, and that this explains pollution, 
resource scarcity, unemployment, and depletion. American economist Mariano Torras summarizes what summarizes 
as the “thermodynamics school” of economics (or biophysical economics) as follows: [1] 
 
“Economists from the so-called thermodynamics school offer perhaps the least optimistic view regarding sustainable 
development. They argue that GDP growth is invariably constrained by the first and second laws of thermodynamics 
(see, e.g., Daly, 1991a; Georgescu-Roegen, 1971). In other words, their framework takes into account the observation 
that economic activity cannot create or destroy matter-energy, only transform it (first law). Consequently, all matter-
energy used by an economy must ultimately be disposed back into the environment. Yet for those who would pin 
hopes of sustainability on efficient recycling, the second law precludes such a possibility. It states that low entropy 
matter-energy (highly organized materials and energy flows) is transformed to high entropy matter-energy 
(disorganized and relatively useless) by the economic process.” 
 
Here we see an example of the blind (Georgescu), leading the blind (Daly), leading the blind (Torras) into a delusional 
cul-de-sac (a slipshod, contrived, and essentially baseless matter-energy version of the second law taken as fact). 
Likewise, P.A. Victor identifies four schools of thought on the environmental as capital issue: [2] 
 
(a) Mainstream neoclassical school 
(b) London school (after Pearce, Barbier, Markandya, and Turner) 
(c) Post-Keynsian school 
(d) Thermodynamic school (after Boulding, Georgescu-Roegen, Daly, Charles Perrings, and Mick Common) 
 
a spectrum of views that is said to range from very weak sustainability through very strong sustainability. 
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Roehner, Bertrand  
In hmolscience, Bertrand Roehner (1946-) is a French physicist noted for his early-
1980s to present work in econophysics and sociophysics, some of which is summarized 
in his 2007 Driving Forces in Physical, Biological and Socio-Economic Phenomena, 
wherein he theorizes on things such as metastability in post-revolution societies on a 
semi-thermodynamic basis, social bonding, among others. [1] 
 
Overview 
The following seems to be the gist of Roehner’s book: [1] 
 
“This book relies only occasionally on the analysis of chaos—a science initiated by 
Benoit Mandelbrot (1975) and Robert May (1976); in contrast, it relies heavily on the 
ideas of network science. Although it can be traced back to system theory which 
flourished in the 1960s and 1970s, network science really emerged in the late 1990s 
through the works of people such as Albert-Laszlo Barabasi (2002), Sergei Maslov 
(2002), Steven Strogatz (2003) or Duncan Watts (2003).”  
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(add discussion) 
 
Suicide | Dedonding theory  
See main: Human chemical bond 
In 2005, Roehner, in his “A Bridge Between Liquids and Socio-Economic Systems: the Key Role of Interaction 
Strengths”, posited that suicide is a type of escape phenomenon similar to way molecules in liquids and selective 
evaporation due to bonding rearrangements and weak ties. [6] In 2007, Roehner published Driving Forces, an 
expansion on his 2005 molecular suicide model; of which the following is thematic to his long-term aim: [1] 
 
“Emile Durkheim, at the end of the nineteenth century, was able to show that there is a clear relationship between 
the likelihood of suicide and the strength of the bonds which link and individual to the rest of society.”  
 
Roehner goes on to state that the his writing his book so to outline “experimental procedures aimed at estimated the 
strength of bonds” in society, similar to the manner in which Galileo Galilei famously rolled a ball down an inclined 
plane some 400 times to find that: [5] 
 
“We always found that the spaces traversed 
by the ball were to each other as the squares 
of the times and this was true for all 
inclinations and for all balls.” 
 
Roehner cites this as starting point of modern 
physics, and eludes to the notion that similar 
experiments (or sociophysics experiments) 
are needed to mark the starting point of 
modern sociophysics. Roehner, on this 
decent platform, however, seems to think 
what he calls “network science” is the key, 
seemingly unaware of classic preexisting 
social experiments, such as the: sidewalk 
study (1975), hallway study (1994), the 
Dunbar number measurement of group 
stability work of Robin Dunbar (2000s), the 
Gottman stability ratio work of marriage 
bonds of John Gottman (1970s), and so on, a 
seeming “reinventing the sociophysics 
wheel” phenomenon, so to say; which 
common to anyone who cites Eugene 
Stanley’s An Introduction to Econophysics 
(2000) as being the first book to appear in 
the field of econophysics or physics based 
economics, being thereby ignorant of how 
large and encompassing the so-called 
mechanistic school was at the start of the 
20th century as categorized by Pitirim 
Sorokin (1928). 
 Roehner seems to have attempted to work out some of social bonding theory modeled on chemical and or 
physical bonding ; the following, e.g., is his table 1.2 “Experimental means for the exploration of bonds”, wherein he 
compares physical bonding models to social bonding models: [1] 
 
Econophysics 
Some of Roehner’s first econophysics publications are based on George Zipf (1982), Vilfredo Pareto (1985). [2] In 
1998, he gave an invited talk on “Empirical regularities in Separatism and Integration” at the Harvard sociology 
department per invited of S. Lieberson. [4] In 2000, he published “Thermometers of Speculative Frenzy”, in 
collaboration with Didier Sornette. [3] 
 
Education 
Roehner presently is a professor at the Institute for Theoretical and High Energy Physics at the University of Paris. 
 
Quotes | Cited 
The following are quotes employed by Roehner: 
 

 

Roehner's measurement of social bonds table; one of the aims of his book 
being to outline methods to measure social bond strengths. 
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“Facts are stubborn things; and whatever may be our wishes, our inclinations, or the dictates of our passions, they 
cannot alter the state of facts and evidence.” 
— John Adams (1770), cited by Bertrand Roehner in Driving Forces (pg. v)  
 
Key 
Roehner was found via the key: social metastability. 
 
References 
1. Roehner, Bertrand. (2007). Driving Forces in Physical, Biological and Socio-Economic Phenomena: a Network 
Science Investigation of Social bonds and Interactions (Durkheim, pg. xi; book relies on, pg. 2; table 1.2, pg. 18; 
thermodynamics, 5+ pgs). Cambridge University Press. 
2. (a) Roehner, Bertrand and Wiese, K.E. (1982). “A Dynamic Generalization of Zipf’s Rank Size Rule”, Environment 
and Planning A, 14:1449-67. 
(b) Roehner, Bertrand and Winiwarter, P. (1985). “Aggregtation of Independent Paretian Random Variables”, 
Advances in Applied Probability, 17:467-69. 
3. Roehner, Bertrand and Sornette, Didier. (2000). “Thermometers of Speculative Frenzy”, The European Physical 
Journal B, 16:729-39. 
4. Bertrand Roehner (curriculum vitae) – Sorbonne.  
5. (a) Galilei, Galileo. (1638). Dialogue Concerning the Two New Sciences (pg. 178). Macmillan, 1914. 
(b) Two New Sciences – Wikipedia. 
(c) Roehner, Bertrand. (2007). Driving Forces in Physical, Biological and Socio-Economic Phenomena: a Network 
Science Investigation of Social bonds and Interactions (Galileo, pg. xiii). Cambridge University Press.  
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Further reading 
● Roehner, Bertrand. (2002). Patterns of Speculation: a Study in Observational Econophysics. Cambridge University 
Press. 
 
External links 
● Bertrand M. Roehner (faculty) – Sorbonne.  
● Roehner, Bertrand M. (1946-) – WorldCat Identities.  
 

Roemer, David   
In religious thermodynamics, David Roemer (c.1942-) (DN:1) (CIR:25) is an American 
creationist physicist, a self-conceptualized blurry type of god-anchored noma 
philosopher (Ѻ)(Ѻ), known for his involvement in the Roemer-Styer fiasco (2012-
present), known commonly as a “religious zealot” (Libb Thims, 2013) (Ѻ) or “attention-
seeking serial pest and nut case” (Matthew Ellard, 2015) (Ѻ), who since 2006 has been 
on a super-zealous god-fueled mission to covertly attack seemingly people on all sides 
of the fence, creationists, intelligent design advocates, theologians, Catholics, evolution 
theorists, and general scientists, among others, whom he believers (a) “misrepresent 
science” (Ѻ), generally in respect to evolution and religion, or (b) presents views that 
conflict with his belief in: god, soul, free will, afterlife, and Jesus Christ, using a spider-
like method of inquisition, going through entire social networks of individuals, staffs of 
entire colleges, science journals, organizations, etc., up through their superiors, state, 
and national representatives, senators (e.g. he mailed everyone in the US House of 
Representatives), via a grand mailing scheme, all of which he documents on his 
extensive correspondence presenting sites: NewEvangelist.me (2011-launch) and 
PseudoScience123.com (2014-launched), whom he sees as transgressing the absurd.  
 
Physics | Teacher dismissal  
In 1994, Roemer was removed from his 10-year tenured position as a physics teacher at Midwood High School, which 
he began in 1984, because “students reacted negatively to [his] teaching and there were many complaints” (Ѻ), 
supposedly because he was teaching physics using a “constructionist” (Ѻ) methodology, lesson plans of which are 
shown here (Ѻ), instead of a “developmental” (Ѻ) approach. Roemer then seems to devote the next 12-years, 
devoting his energy to suing New York Department of Education, over “wrongful termination”, in state and federal 
courts, making petitions in 2006 to the US Supreme Court. (Ѻ)  
 
DKRoemer.com 
In 2006, Roemer launched DKRoemer.com (Ѻ), wherein he began to post a number of things, such as book reviews he 
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had done on: Daniel Dennett’s Breaking the Spell: Religion as a Natural Phenomenon (2006), Richard Dawkins’ The 
God Delusion (2006), Karen Armstrong’s A History of God (1993), Kenneth Miller’s Only a Theory: Evolution and the 
Battle for America’s Soul (2008) (Ѻ), among others; a 13 proposition proof of the existence of god (Ѻ); letters he sent 
to the US District Judge of Pennsylvania (on evolution), the New York Commission on Judicial Conduct (on his firing), 
among others.  
 
YouTube 
On 2 Jun 2009, Roemer started a YouTube channel, and made a 10-min video entitled “The Truth About Evolution and 
Religion”, wherein he argues the following: [1] 
 
“The debate between advocates of intelligent design/creationism and mainstream biologists is disingenuous on both 
sides for two reasons. 1) Evolution only applies to the bodies of humans, not their souls. Biologists don't have to 
admit the soul is spiritual, but they have to admit evolution only applies to human bodies. 2) All biologists agree that 
Darwinian evolution only explains the adaptation of species to their environments. It does not explain the increase in 
complexity, i.e., common descent. I prove these assertions by quoting from mainstream biologists.” 
 
In the video, he touching on the 1925 Butler Act (see: science vs religious legal cases) up to a 2009 New York Times 
criticism about the Texas school board hearings about teaching evolution in schools, being generally an interjection 
on the science vs religion debate (see: science vs religion debate), wherein he gives his view that: [1] and in which he 
goes on to state that he "knows he has free will", which is of course is the linchpin on the Biblical-based salvation 
model, i.e. the notion that people have the free ability to "choose" between right (good) and wrong (evil), which of 
course is something that does not happen at the chemical level, hence the near two-century long ongoing conflict 
between the two belief systems (Biblical belief vs physio-chemical belief)  
 
SkepticForum 
On 9 Jul 2009, Roemer joined SkepticForum.com, posting and discussing extensively there; eventually getting banned 
(Ѻ) in May 2015, at the end of 250-post thread on “Biological Evolution and the Second Law of Thermodynamics”.  
 
Styer | Entropy of evolution 
See main: Roemer-Styer fiasco 
On 19 Jan 2012, Roemer was busy, at the SkepticsForum.com, as usual, with his attack on the atheism and evolution 
views of Richard Dawkins, during which time he emailed Glenn Branch (Ѻ), head of the National Center for Science 
Education (NCSE) director, on his squabbles, amid which, as he says, Branch “squelched me” by citing American 
physicist Daniel Styer’s 2008 American Journal of Physics (AJP) article “Entropy and Evolution” (Ѻ), wherein he uses 
the statistical definition of entropy, i.e. Boltzmann entropy, S = k ln W, admixtured with a microstate of organisms 
argument, to calculate the entropy change of an evolving organism per second, which he determines to be: [5] 
Entropy change per organism: -3x10E-30 J/K (per second). Then concludes: 
 
“Presumably the entropy of the earth’s biosphere is indeed decreasing by a tiny amount [ΔSbiosphere = -302 J/K∙s] due 
to evolution, and the entropy of the cosmic microwave background is increasing by an even greater amount to 
compensate for that decrease.” 
 
This infuriated Roemer, who would go on to spend the next three years plus focused on an effort to get the American 
Journal of Physics to recant (or retract) the article. The following seems to be Roemer’s main objection: 
“Performing calculations to show evolution does not violate the second law of thermodynamics implies that natural 
selection explains the complexity of living organisms. The second law of thermodynamics is an absolute truth. It is like 
saying the chance of getting heads when you flip a coin is 50%. When a tree grows from a seed by absorbing oxygen 
and carbon dioxide there is no violation of this law. However, the idea of calculating the entropy of the tree and heat 
flows into the plant to prove this strikes me as being absurd. I may be wrong, but this is how I understood the 
article.” 
— David Roemer (2012), “Letter to David Jackson, Editor of AJP” (Ѻ), Feb 1 
 
“Two American Journal of Physics articles are promoting misinformation. According to the second law of 
thermodynamics, an isolated system of non-interacting particles will either be in equilibrium or go to a state of 
greater disorder. In other words, nature goes from the more complex state of speed and location to the less complex 
state. The two articles report scientific calculations showing that evolution does not violate the second law of 
thermodynamics. Laymen interpret this to mean that natural selection explains the complexity of life.” 
— David Roemer (2012), “Evolution and the Second Law of Thermodynamics” (Ѻ), Article submitted to AJP (but rejected), Feb 24 
 
In short, firstly the premise that the "entropy of an organism" can be calculated, let alone calculated at various states 
of existence in evolution, has a long contentious and debatable history: "entropy of a human" (or human entropy) 
Siegfried Bernfeld and Sergei Feitelberg (1936), Bridgman paradox (1946), entropy of a mouse, Martin Goldstein 
(1993); entropy of students in a field [Moriarty-Thims debate, 2009], among others.  
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Secondly, Styer's argument that entropy of an organism can be calculated, at various states of evolution, at say an 
initial state entropy Si, e.g. a humming bird in 1925, and a final state entropy Sf, an evolved version of the same 
humming bird lineage in 2025, via Boltzmann entropy formula, a decent throw at the dart board first attempt 
calculation, but one that is incorrect in that the "system" involved, according to Max Planck, has to meet the 
Boltzmann chaos assumption, which evolving system (e.g. social systems) do not, i.e. animals do interact and social 
systems are not "chaotic" (e.g. like gas phase systems are assumed to be). 
 
Thirdly, Styer's assumption that his calculations shows an measurable biomass "entropy decrease", which in scientific 
common opinion parlance corresponds to an "order increase", which is assumed, via regurgitation argument, namely 
the time-honored so-called “local entropy decrease” postulate (Alfred Ubbelohde, 1947), to be less than the entropy 
increase in the surroundings, thereby meeting the requirements of the second law, that the total system [evolving 
system + surrounding system] tend towards and increase in entropy, is a finger-holding the **** argument, a bubble 
greatly in need of cultural explication, such as touched on by Percy Bridgman (1946) and Martin Goldstein (1993), 
namely explication via human free energy of formation discussion, some of which lightly touched on by Mirza Beg 
(1987) and Libb Thims (2007); but one that confronts religion with extreme atheism in a way much greater than 
simpler social heat that Roemer is venting; something that goes back to the deeper revolutionary independent views 
of Johann Goethe (1809) and Percy Shelley (1814) and how "chemical affinity" (or free energy) and physical chemistry 
replaces god and gives a new one nature morality basis (see: Church of Elective Affinities). 
 
CreationWiki 
On 1 Jan 2013, Roemer joined (Ѻ) CreationWiki.org, and 
wrote one wiki article entitled “Pseudoscience in the 
American Journal of Physics”, wherein he cited fellow 
creation scientist Andrew McIntosh, uses information theory, 
among other polemics to state his case. [2]  
 
Hmolpedia 
On 26 Apt 2013, Roemer, joined Hmolpedia, started a thread 
on “Pseudoscience on Evolution and the Second Law”, which 
was thread-locked after 14 posts because Roemer wouldn't 
state his Dawkins number; amid which he stated his belief 
system as follows: [1] 
 
“I believ[e] in God, [which] means believing in life after 
death. This is the belief of Christians, Muslims, Jews, Hindus, 
and Buddhists.” 
 
The central issue here, a common perceptual 
misunderstanding afflicting over 72 percent of the world, 
which is dominated by the Anunian theology belief system 
(Ab-ra-ham-ic theologies/B-ra-hma-ic theologies), is belief, firstly, in the theory of life, which as of 2009 is now 
classified as a defunct scientific theory (see: defunct theory of life) or as Nikola Tesla correctly put it in 1915: 
 
“There is no thing endowed with life.” 
 
Hence, not only is the theory of life defunct, but the theory of afterlife is also defunct, which is the more problematic 
area of debate for most thinkers caught in the midst of the science vs religion debate. The solution ongoing heated 
and tensioned debate is the new physical chemistry based “moral symbols” belief and guidance system introduced in 
the 1809 coded novella Elective Affinities by German polymath Johann Goethe, namely the moral symbols of physical 
chemistry, chemical thermodynamics, and quantum mechanics, a chemical-to-human metamorphology theory of 
form change (evolution) that “novel overturns "everything holy" and is an attack against religion, morality, and the 
social forms” as German poet Heinrich Heine correctly described it in circa 1810 (see: enemies/admirers). 
 In other words, in the future, people will no longer turn to the Bible, Koran, and Rig Vida for direction in respect 
to moral guidance and sense of purpose, but instead will turn to calculations of free energy differentials (see: human 
free energy), being that through the affinity-free energy equation, proved in 1882 by German physicist Hermann 
Helmholtz, reaction affinities are now measured by free energy changes of the system, with which, according to 
Goethe, one can now give quantifiably sound, physical science grounded answers to moral questions such as “should 
the woman who kills her newly born child suffer the death penalty?” (Goethe’s thesis 55, 1771); see: student 
reactions for more on this. 
 
Education 
Roemer completed his BS in physics in 1964 at Fordham University, his PhD in 1971 with a thesis: “Correction to the 

 

A copy of the 2014 letter (Ѻ) Roemer received from his 
senator Kirsten Gillibrand on his efforts to get American 
physicist Daniel Styer’s 2008 article “Entropy and 
Evolution” retracted from the American Journal of Physics, 
because of its “absurd” assertion that second law applies to 
biological evolution. 
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Fine-Structure of Positronium”, at New York State University; during which time he studied metaphysics under Norris 
Clarke. (Ѻ) Roemer then worked in sales and marketing for manufacturers of radiation therapy equipment, for a 
number of years, and from 1984 to 1994 taught physics and general science and physics at various high schools in 
Brooklyn, New York, before being dismissed for his disliked teaching methods. 
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Roemer-Styer fiasco  
In debates, Roemer-Styer fiasco is the 2012 to present 
attempt of American physicist David Roemer, a noma 
creationism Jesuit in belief system, to get the 2008 
article “Evolution and Entropy” by American physicist 
Daniel Styer, a god-believing Quaker, wherein he uses 
Boltzmann entropy equation to calculate the entropy 
change of an evolving organism, retracted from the 
American Journal of Physics, per overt scientific 
objections (i.e. the equation isn't applicable; you can't 
measure the entropy of a tree), driven by covert 
religious beliefs (god gave us free will, a soul, and the 
promise of afterlife). Roemer, to note, is an unusual 
case: contacting and harassing hundreds of people on 
this matter, e.g. Victor Stenger, Georgi Gladyshev, Neil 
Tyson, forums, university departments, journal editorial 
boards, state legislatures, congress, etc. [N1] 
 
Styer 
In 2008, American physicist Daniel Styer published his 
American Journal of Physics (AJP) article “Entropy and 
Evolution”, the main derivation section shown adjacent, 
wherein he uses the statistical mechanics definition of 
entropy, i.e. Boltzmann entropy, S = k ln W, admixtured 
with a microstate of organisms argument, i.e. assertions 
about the multiplicity W of states of organisms, to 
calculate the entropy change of an evolving organism 
per second, which he determines to be: [1] 
 
Entropy change per organism: -3x10E-30 J/K (per 
second) 
 
Then determines: 
 
Entropy change of biosphere: -302 J/K (per second) 
 
He then concludes: 
  

 

The gist of Daniel Styer's argument from his 2008 article 
"Entropy and Evolution", wherein he uses Boltzmann entropy to 
calculate the entropy change of an organism evolving and 
biosphere as a whole, which he says does not conflict with the 
second law; which in 2012 worked to initiate the Roemer-Styer 
fiasco carried about via the efforts of American noma 
creationism physicist David Roemer, who considers Styer's 
calculation paramount to pseudoscience. [1] Debate chimers 
include: Andrew McIntosh (2009), Emory Bunn (2009), and 
Granville Sewell (2013), among others. 
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“Presumably the entropy of the earth’s biosphere is indeed decreasing by a tiny amount [ΔSbiosphere = -302 J/K∙s] due 
to evolution, and the entropy of the cosmic microwave background is increasing by an even greater amount to 
compensate for that decrease.” 
 
(add summary) 
 
Bunn 
In 2009, American physicist Emory Bunn, in his “Evolution and the Second Law of Thermodynamics”, agrees with 
Styer, albeit with the note that: [3] 
  
“Styer’s factor of 1000 was not really generous, that in fact organisms should be considered to be, on average, about 
10E25 times more improbable each century, but went on to show that, still, “the second law of thermodynamics is 
safe.” 
  
Bunn, who in his blog “Ted Bunn’s Blog” has 7 posts on “god” (Ѻ), 4 posts on “religion” (Ѻ), and one post on 
“atheism” (Ѻ), would seem to be classified as an “agnostic-atheist” or Dawkins number 5-6 approximately.  
 
McIntosh 
In 2009, English creationist thermodynamicist Andrew McIntosh, in his “Information and Entropy: Top-down or 
Bottom-up Development in Living Systems?”, cites Styer and Bunn, in a general objectionable manner, stating that: 
[5] 
  
“This is then compared to the total entropy received by the earth from a rate of solar radiation estimated to be 
absorbed by the earth for a given period of time. However, all these authors are making the same assumption – viz. 
that all one needs is sufficient energy flow into a closed system (or open system, where mass flow is allowed) and this 
will be the means of increasing the probability of life developing in complexity and new machinery evolving. But as 
stated earlier this begs the question of how a local system can possibly reduce the entropy without existing 
machinery to do this?” 
  
McIntosh then goes in the right direction, via several pages of Gibbs energy discussion, but then avers when he gets 
to his section five “The Vital Role of Information”, wherein he begins ridding on the Shannon bandwagon, using 
melting pot theory, e.g. self-organization, vitalism, Jeffrey Wicken, Stuart Kauffman on emergence, the Brooks-Wiley 
theory, Ilya Prigogine, Prigogine entropy, and then goes out with teleology and “energy + information” teleonomy 
arguments about how local entropy reduction, and in the implicit name of god.  
  
Roemer 
In 2006 to 2008, American super-zealous noma creationism physicist David Roemer launched DKRoemer.com (Ѻ), 
wherein he began to post a number of things, such as book reviews he had done on: Daniel Dennett’s Breaking the 
Spell: Religion as a Natural Phenomenon (2006), Richard Dawkins’ The God Delusion (2006), Karen Armstrong’s A 
History of God (1993), Kenneth Miller’s Only a Theory: Evolution and the Battle for America’s Soul (2008) (Ѻ); a 13 
proposition proof of the existence of god (Ѻ); letters he sent to the US District Judge of Pennsylvania (on evolution), 
etc. On 19 Jan 2012, Roemer was busy, at the SkepticsForum.com, as usual, with his attack on the atheism and 
evolution views of Richard Dawkins, during which time he emailed Glenn Branch (Ѻ), head of the National Center for 
Science Education (NCSE) director, on his squabbles, amid which, as he says, Branch “squelched me” by citing Styer’s 
“Entropy and Evolution” (Ѻ) article, and is equation 4b 
calculation of the entropy of evolution of an organism. 
 This article infuriated Roemer, who would go on to spend 
the next three years plus focused on an effort to get the 
American Journal of Physics to recant (or retract) the article. 
The following two quotes seem to capture the gist of 
Roemer’s main objection: 
 
“Performing calculations to show evolution does not violate 
the second law of thermodynamics implies that natural 
selection explains the complexity of living organisms. The 
second law of thermodynamics is an absolute truth. It is like 
saying the chance of getting heads when you flip a coin is 
50%. When a tree grows from a seed by absorbing oxygen 
and carbon dioxide there is no violation of this law. However, 
the idea of calculating the entropy of the tree and heat flows 
into the plant to prove this strikes me as being absurd. I may 
be wrong, but this is how I understood the article.” 

 

American physicist Daniel Styer's general assertion, which 
is behind the Roemer-Styer fiasco, namely that the 
entropy of an evolving organism can be calculated, via 
Boltzmann entropy, and this does not violate the second 
law, but rather concurs with it via the local entropy 
decrease model. 
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— David Roemer (2012), “Letter to David Jackson, Editor of AJP” (Ѻ), Feb 1 
 
“Two American Journal of Physics articles are promoting misinformation. According to the second law of 
thermodynamics, an isolated system of non-interacting particles will either be in equilibrium or go to a state of 
greater disorder. In other words, nature goes from the more complex state of speed and location to the less complex 
state. The two articles report scientific calculations showing that evolution does not violate the second law of 
thermodynamics. Laymen interpret this to mean that natural selection explains the complexity of life.” 
— David Roemer (2012), “Evolution and the Second Law of Thermodynamics” (Ѻ), Article submitted to AJP (but rejected), Feb 24 
 
(add summary) 
 
Sewell 
In 2013, American creationist mathematician Granville Sewell (CIR:33), in his “Entropy and Evolution” article, 
published in BIO-Complexity, states: [4] 
  
“Much of the confusion in applying the second law to evolution, and to other situations where entropy is difficult to 
define and quantify, comes from the idea that “entropy” is a single quantity which measures (in units of thermal 
entropy) disorder of all types. The American Journal of Physics papers by Daniel Styer (2008) and Emory Bunn (2009) 
illustrate the confusion that results from thinking of entropy as a single quantity when applying the second law to 
evolution.”  
  
Sewell continues: 
  
“Styer estimated the rate of decrease in entropy associated with biological evolution as less than 302 joules/degree 
kelvin/second, noted that this rate is very small, and concluded, “Presumably the entropy of the Earth’s biosphere is 
indeed decreasing by a tiny amount due to evolution and the entropy of the cosmic microwave background is 
increasing by an even greater amount to compensate for that decrease”. To arrive at this estimate, Styer assumed 
that “each individual organism is 1000 times more improbable than the corresponding individual was 100 years ago,” 
which, according to Styer, is a “very generous” assumption. He then used the Boltzmann formula to calculate that a 
1000-fold decrease in probability corresponds to an entropy decrease of kB × log(1000), multiplied this by a generous 
overestimate for the number of organisms on earth, and divided by the number of seconds in a century.” 
  
(add summary) 
 
Rebuttals 
In 2013, Styer encountered Roemer, wherein Roemer accuses him of being an atheist; Styer recounts the incident as 
follows: 
 
“In December 2013 I had an exchange with a man named David Roemer, who stated that he was the same as the 
CreationWiki “article”. When I pointed out the facts outlined above, he could find no fault with them. Yet he 
persisted in denigrating my work, not through any scientific fault, but because he claimed it was “atheistic 
propaganda”.” 
  
On 21 Jan 2014, in his “Reply to CreationWiki page ‘Pseudoscience in the American Journal of Physics’”, uploaded to 
his faculty page, he gives eight rebuttals of Roemer’s claims, e.g. “the second law does not apply to the evolution of 
stars”, the “second law does not apply to living things or evolution”, etc.; after which he states that he is a Quaker, 
who believes in god, and believes evolution to be consistent with religion; an example statement of which is as 
follows: [2] 
  
“According to Psalm 19, ‘the heavens proclaim the glory of god’. And indeed they do. The heavens proclaim a 
magnificent universe, 13.798±0.037 billion years old, full of microwave radiation, galaxies, clusters, stars, nebulae, 
and planets (1078 known to date); various and arresting and beautiful. At least one planet has life: 1.2 million 
cataloged species — far too many to have been discovered and named by one individual— varying from zebras to 
Sequoia to whales to gnats to Hallucigenia to Bdellovibrio to Sulfolobus. But even without life our planet is various 
and arresting and beautiful: crystals, lodestones, fluid turbulence, waterfalls, geysers, rainbows, clouds; 79 million 
cataloged chemical compounds, combinations of 92 naturally occurring elements, all made up of electrons, protons, 
and neutrons. Every day new scientific discoveries show that the glory we know at present is but a fraction of the full 
glory of god.” 
  
Styer goes on to conclude that we should not read the Bible literally, but instead only figuratively.  
  
Discussion 
To clear up a few points, in short, firstly the premise that the "entropy of an organism" can be calculated, let alone 
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calculated at various states of existence in evolution, has a long contentious and debatable history: "entropy of a 
human" (or human entropy) Siegfried Bernfeld and Sergei Feitelberg (1936), Bridgman paradox (1946), entropy of a 
mouse, Martin Goldstein (1993); entropy of students in a field [Moriarty-Thims debate, 2009], among others. 
 Secondly, Styer's argument that entropy of an organism can be calculated, at various states of evolution, at say 
an initial state entropy Si, e.g. a humming bird in 1925, and a final state entropy Sf, an evolved version of the same 
humming bird lineage in 2025, via Boltzmann entropy formula, a decent throw at the dart board first attempt 
calculation, but one that is incorrect in that the "system" involved, according to Max Planck, has to meet the 
Boltzmann chaos assumption, which evolving system (e.g. social systems) do not, i.e. animals do interact and social 
systems are not "chaotic" (e.g. like gas phase systems are assumed to be). Styer, however, did not get this memo. In 
2014, Styer wrote “Reply to CreationWiki page ‘Pseudoscience in the American Journal of Physics’”, wherein he 
states: [2] 
  
“My paper uses the microcanonical expression for entropy S = kB ln W , but ‘this is absurd because the Boltzmann 
constant [kB] comes from observations about atomic systems.’ In fact, living things are made up of atoms, so the 
microcanonical expression for entropy is perfectly reasonable and applicable. The suggestion that the Boltzmann 
constant applies only to “atomic systems” is also false. For example, black body radiation is not made up of atoms, 
yet the entropy of black body radiation of volume V and temperature T involves Boltzmann’s constant through: 
  

 
 
where c represents the speed of light and h represents Planck’s constant.” 
  
Here, Styer, asserts that since a black hole has a measurable entropy, i.e. black hole entropy, quantified by a 
Boltzmann-like expression, then so to is it applicable to calculate the entropy of a human via a Boltzmann-like 
entropy expression. The general problem here is that Styer is thinking using "human statistical thermodynamics" like 
logic, whereas the correct method of calculating the entropy, or enthalpy, or free energy of a human (or organism) is 
"human chemical thermodynamics", but this gets into the measurement problem, which has a rich history of 
confusion and conceptual and engineering obstacles to overcome (see: human thermodynamic instruments). 
 Thirdly, Styer's assumption that his calculations shows an measurable biomass "entropy decrease", which in 
scientific common opinion parlance corresponds to an "order increase", which is assumed, via regurgitation 
argument, namely the time-honored so-called “local entropy decrease” postulate (Alfred Ubbelohde, 1947), to be 
less than the entropy increase in the surroundings, thereby meeting the requirements of the second law, that the 
total system [evolving system + surrounding system] tend towards and increase in entropy, is a finger-holding the 
dike argument, a bubble greatly in need of cultural explication, such as touched on by Percy Bridgman (1946) and 
Martin Goldstein (1993), namely explication via human free energy of formation discussion, some of which lightly 
touched on by Mirza Beg (1987) and Libb Thims (2007); but one that confronts religion with extreme atheism in a way 
much greater than simpler social heat that Roemer is venting; something that goes back to the deeper revolutionary 
independent views of Johann Goethe (1809) and Percy Shelley (1814) and how "chemical affinity" (or free energy) 
and physical chemistry replaces god and gives a new one nature morality basis (see: Church of Elective Affinities). 
 
Related 
The Roemer-Styer fiasco is similar in content to the: 1946 Harvard “What is Life? debate, wherein the Bridgman 
paradox, on the impossibility of calculating the entropy of a living organism was stated; the Rossini debate (2007), a 
general religious-based objection to the use of chemical thermodynamics methodology being used to formulate 
models of freedom and security in a post 9/11 America; the Moriarty-Thims debate (2009) on whether or not an 
ordering of students in a field, ordered or dispersed, has a measureable quantifiable real “thermodynamic entropy”; 
and the Beg-Thims dialogue (2014) on the religious conflict of using Gibbs energy models to descript and explain 
social reactions and human chemical reaction theory. 
  
See also 
● Brooks-Wiley theory 
● Juarrero-Deacon affair 
● What is entropy debate? 
  
Notes 
N1. Of note, normal run-of-the mill religion vs science (or science vs religion) debates tend to be rather mundane, 
with the creationists being thin-skinned, spinning out laughable arguments, retreating or using humor to parlay there 
agenda, tending to peter out over time, etc.; typical examples being: Michael Behe (CIR:1), Kent Hovind (CIR:2), Henry 
Morris (CIR:4), Ken Ham (CIR:8), to cite a few, CIR numbers shown according to ranking on the creationism scientists 
ranked by idiocy page. Roemer, however, is an unusual case. Firstly, his current CIR ranking is #25 (of 40), meaning 



4208     Hmolpedia 
that he does not explicitly come out and say directly "idiotic" things. Some points of his argument, e.g., actually have 
merit and correctness, for scientific reasons. Secondly, his methodology of promotion amounts to a steroid 
amphetamine driven troll like technique of layered mass mailing and thread posting, all extensively documented and 
detailed, while remaining rather cordial, for the most part, throughout (aside from his "ethical" derogation thrown at 
many people). Thirdly, Styer, having been fired from his job as a high school physics teacher, in 1995, over poor 
teaching methods, then spending a dozen years, up to about 2012, suing the New York department of education, 
unsuccessfully, has two decades of pent up energy that he uses, presently, to attack in the area of religious and 
evolution conflict.         
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Rogers, Alfred   
In hmolscience, Alfred Rogers (1933-) (DN=6/10), who goes by "Al Rogers", is an 
American philosopher noted for his 2010-launched cite LifeDoesNotExist.com, where 
he expounds on his view that life does not exist, that the hydrogen atom is not alive, 
and therefore what we perceive or conceive as “life” is but a difference in complexity as 
compared to less complex single atom; a view independently arrived at by American 
electrochemical engineer Libb Thims (2009) and American science journalist Ferris Jabr 
(2013), all explicitly stated views of the historical defunct theory of life positions and 
variations, apex of which is English geneticist Francis Crick’s 1966 decisive statement 
that “we must abandon the word ‘alive’”, but that he did not know what the alternative 
was? (see: life terminology upgrades). . [1] 
 
Overview 
In 1988, Rogers began scouting for publisher for a draft book entitled Our Tool, Our 
Master, wherein certain economic ideas were expounded, such as outlined on his Life 
Does Not Exist website. In the 1990s, Rogers came up with the idea that life is 
something that does not exist, when he “reasoned that there was no difference between life and non-life and that 
the perceived difference was due to a difference in complexity.” [5] The following is his 2010 online description gist of 
his reasoning behind his conclusion that life does not exist: [1] 
 
“Life does not exist in the sense that life is not absolutely different from non-life. The difference between life and 
non-life is like the difference between plants and animals. A recent article in the proceedings of the National 
Academy of Sciences reported that bacteria locked in Antarctic ice for 100,000 to 8-million years resumed growing 
when given warmth and nutrients. Could they have been alive for all that time? Could any life processes been going 
on for that period? If not, can a living thing spend an intermittent part of its life as a non-living thing? I think this is 
incongruous with life and non-life being absolutely different. During the frozen period all the conditions for life, 
including the DNA existed, but life did not exist. More commonly many seeds remain viable for many years under 
certain conditions. They go through a life cycle in part of which they are not alive. Can a living thing be not alive 
during part of its life?” 
 
As to the specific year he came up with this premise, Rogers states the following: [3] 
 
“I don't know in what year I came up with the idea. It came about by realizing that what we call life can go through 
periods of being non-life-a seed being dormant for hundreds of years. Life, such as tobacco molds can be produced 
from non-life. It then appears that the difference is complexity rather than something intrinsic. I do not believe a 
hydrogen atom is alive.” 
 
(add discussion) 
 
Elaboration 
In 2014, Rogers, in communication with Libb Thims, gave the following more detailed inside-the-mind look 
description his religious confrontations and life puzzlings: [6] 



   Volume Seven (Rb-Sw)       4209 
“Let's see if I can do a little better than ‘scattered thoughts.’ I was raised as a Presbyterian and had prolonged 
discussions with an agnostic in army basic training. I read books advocating each viewpoint including works of 
Thomas of Kempis (c.1380-1471) (Ѻ) and Saint Augustine and concluded by age 24 that I could not believe anything 
supernatural. This left me with a value system without foundation so I inquired into what was most important in one 
earthly existence.  
 I believe the primary value is happiness. This is a very difficult value to conceptualize. Negatives such as sickness, 
hunger, poverty, poor living conditions are easier to clarify than positives such as beauty, creativity, and recognition 
of individual worth.  
 The question of life emerged in the obtuse reasons for the beginning of life in biological and evolutionary studies. 
My studies in biology exposed me to arbitrary descriptions of life and I concluded that ‘life’ and ‘non-life’ were 
essentially the same. I concluded then that there were no essential differences between ‘life’ and ‘non-life.’ It also 
appeared that the perceived difference was complexity. Old Faithful has life-like movement but is easier to 
understand than a paramecium.  
 I have more recently espoused support of the Christian church because the morality it teaches is close to my 
values and is able to teach these values better than any other organization. I realize the supernatural teachings of the 
church conflict with my own but this may be necessary to establish moral values in most people. 
 Their supernatural beliefs, to reiterate, are not mine but agnostics and atheists do nothing to promote a moral 
system that is very important to social happiness.”  
 
(add discussion)  
 
Religion 
In 1956 (age 23), Rogers made a deconversion from Christianity to a new non-supernatural belief system based 
philosophy. [1] In 2014, the following is what Rogers had to say about his religious beliefs, after queried about 
Dawkins number: [4] 
 
“I would be a 6 on the Dawkins scale, although 10 appeals to me. Some belief in god is based on the belief that he 
cannot be known but can only experienced (Martin Buber, 1778-1965) (Ѻ). This cannot be fully rejected or proved 
because only some people would experience god. It seems most logical to me that life is only a more complex form of 
non-life and there for does not exist. I have built my own value system based on the belief that we have only one 
existence and that the greatest good is to be happy and to extend happiness to those we love. Many of the resulting 
values are similar to those of Jesus of Nazareth so I am an attendee and supporter of a Christian church although I 
can never be a member or take communion or pray.I believe the church promotes moral behavior better than any 
other organization and thereby contributes to general happiness. Some of the ideas on the discussion you sent are 
repellant to me because of the zeal to be first to formulate an idea. My ideas are freely shared with anyone who 
agrees with them.” 
 
The first salient issue in the above statement, is that Rogers seems to be unaware that "Jesus of Nazareth", aka Jesus 
Christ, never existed as well, but rather was one of a long string of son of of the sun god rewrites lineages, revolving 
around the Passion of Osiris, aka Osiris anointed, i.e. "christened with oil", prior to dual-deity sexual process 
resurrection, as described in the so-called story of Osiris and Isis (Stella Maris, aka Virgin Mary) (see: religio-
mythology transcription and syncretism). 
 The second salient issue with the above, while certainly a workable model for Rogers and his being, is the so-
called utilitarian calculus happiness model system value model, such as expounded on, in various hues, by those 
including: Jeremy Bentham, John Mill, Francis Edgeworth, and more recently Sam Harris, among others, is that it does 
not take into account the factors, such as the so-called real world "Rossini model", as outlined by Frederick Rossini 
(1971), according to which freedom and security in social systems are governed by entropy and enthalpy 
determinates; the Henry Adams' waves and tides theory of universal connection (aka the Goethean daemonic); nor 
the "seeming to divine senses of purpose" Einstein model of motive as free energy peaks and wells differentials 
determine the course of time for humans; note to mention universal coupling theory; to name a few.  
 
Education 
Rogers graduated from Temple University in 1955 with a degree in pharmacy and thereafter worked as a pharmacist 
and is currently retired. 
 
Exercise 
See: Genius and exercise 
Rogers is avid exercise enthusiast; to quote: [2] 
“At 81 I still do a sprint triathlon every year and am the current national champion in the 100 butterfly in the 80 to 84 
age group.” 
 
(add discussion) 
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Quotes 
The following are relevant quotes: 
 
“I am interested in how people will react to the idea that the difference between life and non-life is only a matter of 
complexity. I also believe that when we are able to transmit human intelligence to a machine, machines will then 
produce entities far superior to humans and we will be irrelevant.” 
— Alfred Rogers (2014), email communicate to Libb Thims, Nov 4 
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Roland, Marek   
In hmolscience, Marek Roland-Mieszkowski (1954-) is a Polish-born Canadian physicist 
noted, in human thermodynamics, for his 1992 to 2008 efforts to explain evolution, 
diet, and religion thermodynamically. 
 
Overview 
In 1992, Roland, in his “Life on Earth: Flow of Energy and Entropy”, attempted to 
explain Darwinian evolution using a combination of negative entropy arguments, 
various energy balance calculations, photon mill logic, and information theory; he 
following exemplifies Roland's view: [1]  
 
“During the production of clothing, cars, and chemical compounds, etc., the entropy of 
the system is decreased because the components become organized. This is done, 
however, at the expense of the manufacturing system (including people) whose 
entropy [human entropy] will increase during this process [similar to how] a 
refrigerator [makes ice] at the expense of increased entropy of the environment.”  
 
(add discussion) 
 
Entropy diet 
As of 2008, Roland seems to be notable for applying his theories of thermodynamics and information theory to a 
new-age longevity diet, with the central message being to avoid meats and instead consume foods high in energy and 
information, and advice of better living and wellness; giving lectures on how to help people understand the nature of 
life, health, cancer, and disease through the window of physics and thermodynamics. [2] According to some views, he 
seems to be promoting a low entropy diet and entropy method which claims to extend life by 40% and to eliminate 
cancer and other degenerative diseases. [5] 
 
Religious thermodynamics 
See main: Religious thermodynamics 
In terms of theological influences, in a 2006 interview Roland commented that: “a very strong influence on my ideas 
has been a faith in God”. This may explain why he was driven to develop his thermodynamic-information type life-
diet theory, so to make an attempt at explaining the Christian God thermodynamically; an explanation embodied in 
his concluding section of his article entitled “Creation and Maintenance of the System”, where he used entropy and 
energy to explain how living systems can be “created”.  
 
Other 
Of note, variations of Roland’s sun-photon-earth diagram, from his article, were used by in the 2005 book Into the 
Cool: Energy Flow, Thermodynamics, and Life, by Eric Schneider and Dorion Sagan, and the 2007 book Human 
Chemistry, by Libb Thims. [4]  
 
Education 
Roland received his MS in physics from Nicolaus Copernicus University in Torun, Poland in 1978 and his PhD in physics 
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(focus on acoustics) in 1987 from Dalhousie University, Halifax, Canada. [3] In 1997, he was an adjunct professor at 
Dalhousie University and TUNS, teaching acoustics, psychoacoustics and instrumentation-related courses. 
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External links 
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Rolston, Holmes   
In hmolscience, Holmes Rolston (1932-) is an American religious philosopher-physicist 
noted, in religious thermodynamics, for his 1999 argument that god is the counter-
current to entropy that lures life up the evolution ladder. 
 
Overview 
In 1999, Rolston, in his Genes, Genesis, and God: Values and Their Origins in Natural 
and Human History, argued to the effect that: [1] 
 
“One can posit god as a countercurrent to entropy, a sort of biogravity that lures life 
upward.”  
 
Rolston, supposedly, adheres to the main tenets of Darwinian evolution in his 
philosophy; albeit likely maintains some type of religious adherence. Rolston culls from 
Norbert Wiener in his thermodynamics explanations of life and evolution, in what he 
calls “cybernetic creativity”, or incremental gains in information that have been 
conserved and elaborated over evolutionary history; in the latter ideas he cites Jeremy Campbell. Rolson's 
thermodynamics views on life are as such: 
 
“The knowhow, so to speak, to make salt is already in the sodium and chlorine, but the knowhow to make 
hemoglobin molecules and lemurs is not secretly coded in the carbon, hydrogen, and nitrogen. Life is a 
countercurrent to entropy, an energetic fight uphill in a world that typically moves thermodynamically downhill 
(despite some negentropic eddies, and despite some irreversible thermodynamics). Thermodynamics need be 
nowhere violated, because there is a steady ‘downhill’ flow of energy, as energy is irradiated into earth from the sun, 
and, eventually, reradiated into space.”  
 
In this last quote, Rolston seems to be culling from a mixture of the life-entropy theories of English astronomer 
Arthur Eddington (1928) and Belgian-born English thermodynamicist Alfred Ubbelohde (1946). 
 
Education 
Rolston completed his BS in physics (1953) from Davidson College, a BA in divinity (1956) from Union Seminary, 
became an ordained minister in 1956, completed his PhD in theology in 1958 at the University of Edinburgh; an MA in 
philosophy of science (1968) at the University of Pittsburgh, thereafter becoming a professor of philosophy at 
Colorado State University. 
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Romanian school of 
physical 
socioeconomics  
In hmolscience, Romanian school of physical 
socioeconomics, or "Romanian school of 
socioeconomic physics", refers to the group of 
thinkers in Romanian working collectively on 
econophysics, sociophysics, and economic 
thermodynamics, centered at the University of 
Pitesti, Romania. 
 
Overview 
In 1907, a peasants’ rising took place in Romania, to 
which Haret took notice. The event, in some way, 
according to Romanian sociology historian Ovidiu 
Badiaa, was a goad or driving force behind the 
writing of his 1910 Social Mechanics; about which he 
said the following: [3] 
 
“We may hope that someday safe methods could be 
provided to help the solving of many problems which today are often doomed to the inspiration of the moment, or 
the happening or inclinations.” 
 
In his Social Mechanics, Haret outlined a mathematical-based formulation of social mechanics, in which he used 
mathematics and Newtonian mechanics to explain social behavior, in terms of Cartesian coordinates of moving points 
and velocities. [1]  
 In 1971, Romanian-born American mathematician Nicholas Georgescu-Roegen, originally at the University of 
Bucharest then at University of Vanderbilt, who in 1971 famously published his The Entropy Law and the Economic 
Process, wherein he attempted to describe economic processes in second law of thermodynamics terms; therein 
initiating who most tend to think of as the most well-known of the "Romanian school" of physical science based 
economics and sociology stems. One of the first Romanian scientists, following Georgescu-Roegen, to venture into 
the humanities was physicist Margareta Ignat, at Alexandru loan Cuza University, who together with her graduate 
student Mircea Gligor helped to develop the field of econophysics in Romania. [1] In 2001, e.g., Gligor and Ignat 
published “Econophysics: a New Field for Statistical Physics?”, 
wherein the discussed the rise of econophysics of financial 
markets in the previous decade. [2] 
 
University of Pitesti | Econo-Socio-Physics workshops 
In circa 2005, Romanian economist Gheorghe Savoiu opened up 
a dialogue with physicist Ion Siman, both at the University of 
Pitesti, on the implications of physics for economics and 
sociology, and in 2008 initiated their yearly Econophysics and 
Sociophysics Workshops (e.g. see: UPESW 5), hosted at the 
University of Pitesti, and in 2011 launched Econophysics, 
Sociophysics, and Multidisciplinary Sciences Journal, thereby 
spearheading the Romanian school of physical socioeconomics 
into solidity. 
 
UPESW | 2013 
In 2013, American electrochemical engineer Libb Thims lectured at the fifth annual University of Pitesti Econophysics 
and Sociophysics Workshop (UPESW 5). An after dinner meetup following the 29 Jun 2013 workshop is shown below; 
starting bottom left, going clockwise: Daniel Pele, Mircea Gligor, Constantin Bratianu, Gheorghe Savoiu, Radu 
Chisleag, Thims, and linguist Manea Coustantui: 
 
List 
● Radu Chisleag | Polytechnic University of Bucharest 

 

American electrochemical engineer Libb Thims with the two heads 
of the Romanian school of physical socioeconomics, from left to 
right: Ion Siman and Gheorghe Savoiu, holding Thims 2008 The 
Human Molecule, Thims, holding Savoiu and Siman's 2012 
Econophysics, and Constantin Bratianu, a newcomer to the group, 
noted for his work in knowledge thermodynamics (28 Jun 2013). 
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● Roxana Chisleag 
● Constantin Bratianu | UNESCO Department for Business Administration 
● Ivona Orzea  
● Daniel Pele (Ѻ) | Bucharest University of Academic Studies 
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Romantic chemistry  
In terminology, romantic chemistry is a stage of human life associated with romance that is believed to be definable 
according to a specific type of chemistry. [1] In the early stages of romance, for instance, levels of the neurochemical 
serotonin drop significantly as lovers begin to think obsessively about each other. [2]  
 
Overview 
The dating site eChemistry.com states that people are like puzzle pieces, such that some pieces click more easily than 
others, and define romantic chemistry as “that ‘clicking’ feeling that makes romance seem obvious”. [3] This 
phrasing, however, is incorrect. The technical version of this statement is that people are human molecules and some 
human molecules will react more easily than some than others. [4]   
 The dating site Chemistry.com has an article titles “Romantic Chemistry Explained”, by staff writer Dan Bova, that 
explains the five supposed mysteries of romantic chemistry, which are: why the best sex occurs without talk, why 
people are attracted to those who are bad for them, why instant connections occur between some and not for 
others, and why chemistry online is not the same as chemistry in person, and why the spark of chemistry disappears 
over time? All of this, according to American anthropologist Helen fisher, has to do with the survival traits. [5] The 
site PlentyofFish.com has a “relationship chemistry predictor”, that supposedly determines whether or not there will 
be “romance” in a relationship by measuring five dimensions of personality: self-confidence, family orientation, self-
control, social dependency or openness, and easygoingness. [6]  
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Romanticism  
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In science, romanticism or the ‘romantic movement’ refers to a totality of 
experience movement alternative to the rationalist Newtonian mechanics and 
Cartesian reductionism, supposedly, initiated by Immanuel Kant’s 1781 Critique 
of Pure Reason, wherein the primacy of mind and will is given predominance. 
[1] 
 
References 
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External links 
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Romer, Ole   
In science, Ole Romer (1644-1710) was a Danish astronomer noted for his 1701 
thermometer, in which he defined the lower fixed point to be the freezing point of 
water at precisely 7.5 degrees and the upper point as the boiling point of water at 60 
degrees. [1]  
 
Light 
In 1676, Romer was the first to measure the finite velocity of light. [2] 
 
Fahrenheit 
In circa 1708, it is said that Polish physicist Daniel Fahrenheit learned of Romer's scale 
during a visit with him. [3] Fahrenheit commented in a retrospect letter to Dutch 
chemist Herman Boerhaave, that in about 1717 he had begun using an improved Romer 
scale, supposedly, by increasing the number of divisions by a factor of four, using 
different fixed points. Fahrenheit used the fixed points of 96 (instead of 22.5 or 90), the 
temperature of his wife's armpit, 32 the temperature of ice melting in water, and 0 the temperature of a bath of ice 
melting in a solution of common salt. This scale is now known commonly as the Fahrenheit temperature scale (˚F), 
which found its finalized form by 1724. 
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Roozeboom, Bakhuis   

 

English Goethean scholar Jeremy 
Adler’s 1990 “Goethe’s Use of 
Chemical Theory in his Elective 
Affinities” is found in the collaborative 
book Romanticism and the Sciences. 
[2] 
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In thermodynamics, Bakhuis Roozeboom (1854-1907), or Bakhuius Roozboom (among 
other variants), was a Dutch chemist, one of the founders of physical chemistry, a 
product of the Dutch school of thermodynamics, noted for his circa 1901 “phase 
theory”, as applied especially to the phenomena of solidification. [1] 
 
Education 
In 1872, Roozeboom graduate first in his class at the Hoogere Burgerscholen, a 
secondary school upper class citizens. In 1878, he became a lecture assistant at Leiden 
University. In 1881, he took candidate degree at Leiden in mathematics, astronomy, 
physics, and chemistry and in 1884 completed with a dissertation About the Hydrates of 
Sulfurous Acid, Chlorine, Bromine, and Hydrogen Chloride, concerning the dissociation 
phenomena of these gases (solids which when heated split into a liquid and a gas). 
Roozeboom’s dissertation contained the graphical results of a then unexplained 
anomalous behavior for the hydrate of hydrogen bromide, which made a strange form 
of P-T plot, with a minimum and maximum dissociation temperature. This graphical 
anomaly or ‘startling phenomenon’, as it was called, attracted the attention of Johannes Waals, who within the 
following two months reported to have found a solution, in the guise of a Clausius-Clapeyron style differential 
equation. In 1886, Johannes van der Waals introduced Roozeboom to the 1876 phase theory of American engineer 
Willard Gibbs, which gave Roozeboom a sound theoretical basis on which to continue his investigations. [2] In 1896, 
Roozeboom succeeded Jacobus van’t Hoff as professor of chemistry at the University of Amsterdam, where he 
continued his work on heterogeneous equilibria, which he had begun at Leiden University. During these years, he 
stimulated his PhD students to work out the details of his phase theory, an effort which resulted to produce two or 
three graduate students per year. The results were summarized in Die Heterogenen Gleichgewiche vom Standpunkte 
de Phasenlehre, the first and second volume of which appeared in 1901 and 1904. After his death, some of his pupils 
and students, namely E.H. Buchner, A.H.W. Aten, and F.A.H. Schreinemakers, continued his publication. [3] 
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Roscoe, Henry   
In hmolscience, Henry Roscoe (1833-1915) was an English chemist noted for his 1887 
BAAS presidents address, wherein he digresses on the question of what science has to 
say about the abiogenesis problem, namely how the newly forming science of 
chemistry, heat, and energy can explain how nature “gathers the elements of lifeless 
matter into a living structure”. 
 
Overview 
Roscoe, first in his address, discusses how Antoine Lavoisier “left untouched the 
dynamics of combustion”, namely why a fixed and unalterable amount of heat is in 
most cases emitted, but in some cases absorbed, when combustion takes place. He 
then stated that James Joule (1843) solved that problem, via his mechanical equivalent 
of heat calculations. Then he jumps to Friedrich Wohler’s famous 1828 synthesis of 
“organic” urea from “inorganic” ammonium cyanate, the first seeming chemical 
bridging of life from non-life, which seemingly solved the organic and inorganic 
dichotomy debate. Then he mentions how German chemist Hermann Kolbe in 1845 
prepared acetic acid from its elements. Then, in reply to the question about the synthetic power of the chemist, in 
respect to the synthesis of life hypothesis, he then gives the following oft-cited statement:  
 
“One cannot help feeling that the barrier which exists between the organized and unorganized worlds is one which 
the chemist at present sees no chance of breaking down. It is true that there are those who profess to foresee that 
the day will arrive when the chemist, by a succession of constructive efforts, may pass beyond albumen, and gather 
the elements of lifeless matter into a living structure. Whatever may be said regarding this from other standpoints, 
the chemist can only say that at, present no such problem lies within his province. Protoplasm, with which the 
simplest manifestations of life are associated, is not a compound, but a structure built up of compounds. The chemist 
may successfully synthesize any of its component molecules, but he has no more reason to look forward to the 
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synthetic production of the structure than to imagine that the synthesis of gallic acid leads to the artificial production 
of gall-nuts.” 
 
(add discussion) 
 
Human periodic table | Analogy  
In circa 1900, Roscoe gave an analogy between 
the newly forming ideas on the periodicity of the 
elements and the periodicity of human lineages; 
the gist of which being summarized by Henry 
Bray (1910) who said that Roscoe said somewhat 
as follows: [2] 
  
“Let us in our minds write on our mental 
blackboard the names of the Englishman 
Newlands, the Frenchman Dumas, the German 
Meyer, and the Russian Mendeljeff, all written in 
a horizontal line; next let us write beneath the 
name of each of these men the name of his 
father, and beneath that the name of his 
grandfather, and beneath that the name of his 
great-grandfather, and so on. If you now write 
opposite the name of each of these individuals 
the number of years since his birth, you will find 
the numbers will increase by a definite 
increment, namely the age of a generation, 
which will be approximately the same in all the 
families. There will be certain differences in the ages of the chemists themselves, but such differences will be little 
when compared to the period that will be found has elapsed since the birth of any of their ancestors. In these family-
trees, each individual takes the place, as it were, of a chemical element: as each family is marked by certain 
peculiarities, so each group of atoms thus arranged show marked and unmistakable signs of a common origin.” 
  
Bray continues, either as paraphrase or direct quote, that Roscoe elaborated on this as follows: 
  
“In such a family-tree as we have mentioned, it may frequently happen that the history of some member of the 
family has been entirely lost. When such is the case it is not impossible, especially for a man like Francis Galton, to 
judge from the known history of the other members what the characteristics of the missing member of the family 
must have been. It is thus as to atoms. It was not long ago when Mendeljeff said that if certain vacancies in his tables 
of atoms were ever filled, they would have to be filled by elements possessing certain chemical and physical 
properties which he accurately specified. Since that time these vacancies have been filled, and by atoms or elements 
possessing the very properties which Mendeljeff said they would possess. 
 Galium was discovered by Lecoq de Boisbaudron, scandium by Nilson, germanium by Winkler; and these 
discoverers agree that the atomic, chemical, and physical properties of these substances agree exactly with those 
predicted by Mendeljeff. It sometimes happens that the real parentage of an element has been lost altogether, but a 
careful examination frequently enables the chemist to restore it to the family to which it belongs.” 
  
(add discussion) 
  
Education 
Roscoe was a student, along with Gustav Kirchhoff, of Robert Bunsen.  
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A 2015 rendition of the Roscoe periodic table, conceived by Henry 
Roscoe (c.1900), based on the Henry Bray (1910) description. 
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Rosen, Steven   
In hmolscience, Steven J. Rosen (1955-) is an American Hindu studies author noted, in 
religious thermodynamics, for his 2002 to 2007 work on physics of reincarnation. 
 
Overview 
In 2002, Rosen, in his Gita on the Green, used thermodynamics in analyzing the Hindu 
subjects of reincarnation, the soul, etc., and Newton’s third law of motion in discussing 
karma in the guise of modern science;he following is an excerpt: [1] 
 
“Modern science recognizes a sort of spark or energy that animates the body, 
something that distinguishes it from dead matter. Further, the first law of 
thermodynamics, stating that energy cannot be created or destroyed, gives us reason 
to pause when thinking about reincarnation—if there is energy in the body, and this 
energy cannot be created or destroyed, where does it go at the time of death?”  
 
In 2007 book Krishna’s Song, Rosen elaborates on this: [2] 
 
“In terms of modern science, one might say that a quantum of energy pervades the body, and that this energy, like all 
energy, cannot be created or destroyed. This is called the first law of thermodynamics. Since the energy that 
animates the body continues to exist after death, one might argue that it somehow merges into the totality of 
existence. But Krishna says, ‘No’. He argues that the quantum of energy simply inhabits another body, which it 
inadvertently chooses based on previous actions (karma) and desires (kama).”  
 
In explaining karma, Rosen states that it is a fundamental law of the Bhagavad Gita, which, looked at in modern 
terms, can be seen as a sort of metaphysical extension of Newton’s third law of motion—for every action, there is an 
equal and corresponding reaction. On this logic, Rosen states:  
 
“This law, which survives death”, operates such that “if in this life one’s actions are not fully realized, that is, if they 
have not garnered a commensurate reaction, then a subsequent life is created to reap all that was previously sown.”  
 
Beyond this, Rosen argues that the essence of this is karma is a non-physical ‘something’ that separates living beings 
form the physical-chemical components of the body. He states: “whatever one chooses to call it, this nonphysical life 
force distinguishes a living body from an inert chemical shell.”  
 
See also 
● Cessation thermodynamics 
● Karma weight  
● What happens when you die?  
 
References 
1. Rosen, Steven J. (2002). Gita on the Green: The Mystical Tradition Behind Bagger Vance (thermodynamics, pg. 72). 
Continuum International Publishing Group.  
2. Rosen, Steven. (2007). Krishna’s Song: a New Look at the Bhagavad Gita (thermodynamics, pgs. 7, 9). Greenwood 
Publishing Group. 
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Rosenberg, Alexander   
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In hmolscience, Alexander Rosenberg (1949-) (CR=4), or “Alex Rosenberg”, is an 
American economics and biology philosopher, a self-defined atheist "naturalist", noted 
for his 1980 two cultures namesakes usages of the joint terms: sociophysics and 
sociochemistry (see: socio-physical chemistry), for his 1985 reductionism discussions, 
and for his 2011 reaction-provoking book The Atheist’s Guide to Reality: Enjoying Life 
without Illusions, wherein he promotes what he refers to as "nice atheism", a "blind 
variation", "dumb luck", "random chance", "accident" themed, "mindless" process, 
"entropy = disorder" thermodynamics-conceptualized model of evolution, based on 
game theory and terms such as "thermodynamic noise", according to which everything 
is an nihilistic allusion, there is no morality, meaning, or purpose to existence, but that 
the closest thing to what he calls "core morality" is to promote the fitness of our 
ancestors, based on some type of Hamilton rule logic of being nice, the end concluding 
motto of which is stay happy, keep going, and when in doubt "take Prozac or 
equivalent serotonin reuptake inhibitor". [1] 
[1] 
 
Blind | Prediction 
Rosenberg spends a good amount of time referring to the "blindness" of history and "blind variation" (term used 33 
times), according to which while we rightly predict macro-human phenomenon, such as the weather or planetary 
motion, as well micro-human phenomenon, such as chemical reactions, we are completely "blind" in our ability to 
about human motions: 
 
“Scientism realizes that Asimov’s aspirations—to make human history and human affairs subject to prediction and 
control [Foundation Series, 1942-1993]—were overly optimistic. Scientism recognizes that history is blind, and the 
empirical sciences of human behavior are myopic at best.” (pg. 243) 
 
Certainly a read through of Morris Zucker’s 1945 Field Theory of History (volume one) would cure Rosenberg of some 
of this tendency towards mis-logic in respect to what physics, chemistry, and thermodynamics can say about human 
history of human future. The issues with Rosenberg’s mis-logic about thermodynamics based historical prediction, 
was long ago elaborated by C.G. Darwin, and his 1952 The Next Million Years, who asserted that thermodynamics has 
the ability to predict the next million years of human evolution. The issue here seem to be that whereas Darwin was 
trained in thermodynamics, Rosenberg was not; hence the mislogic. Molecules, in short, are not blind and do not 
move around blindly as Rosenberg incorrectly asserts. Put a hydrogen molecule H2 and oxygen molecule O2 in 
proximal vicinity and they will move not "blindly", but towards each other, water H20 will the the product, and free 
energy will be the driving force. The famous floating magnets experiment is a visual clarifier of this logic. This logic 
naturally enough scales up to explain human movement. The only thing that humans or molecules seem to be "blind" 
about, to clarify, is seemingly captured in the Heisenberg uncertainty principle. 
 
Drive 
While a majority of Rosenberg’s assertions and extrapolations go off the rails of sound physics and chemistry, some 
of his statements, with respect to “drive” seem to be in the remote neighborhood of correctness: 
 
“Whatever is in our brain driving our lives from the cradle to grave, it is not purposes. But it does produce the 
powerful illusions of purposes, just like all other purposeless adaptations.” (pg. 205) 
 
“In a world where physics fixes all the facts, where the second law drives all adaption, there are no future or past 
designs.” (pg. 162) 
 
“The second law must be the driving force in adaptive evolution.” (pg. 79) 
 
Other statements on the nature of drive, however, become rather incongruous: 
“Take any biological process that looks like it’s an intelligent and flexible response to changes in the environment that 
it must be driven by a purpose, plan, or goal. Behind that appearance will be found some engine of blind variation 
and a filter passively screening for fitness, whether it’s the building of the brain, navigating an interchange, or 
keeping up your end of the conversation … Darwinian natural selection is simply physics at work among organic 
macromolecules.” (pg. 92) 
 
This last assertion, about Darwinian selection occurring among molecules, was ridiculed frankly by Robert Pirsig (Lila: 
Inquiry into Morals, 1991). 
 
The first part, about the engine of blind variation being behind drive, smacks in the face about what thermodynamics, 
the science behind the operation of “engines”, has to say about drive at the chemical level, which is that free energy 
is the driving force, a logic that traces back to Johann Blumenbach’s 1871 formative drive theory (see: bildungstrieb), 
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a logic carried through the power center works of: Kant (1790), Schiller (1795), Goethe (1809), Schopenhauer (1818), 
Nietzsche (1865), Freud (1910), to name a few (see: Freud-Schiller drive theory). Rosenberg, in his nihilism belief 
system, seems to be ignorant of all of this? 
 
Thermodynamics | Difficulties  
A noticeable issue with Rosenberg’s attempt to parlay physics as the say all of everything, is his lack of clear 
understanding thermodynamics, particularly in respect to his overly-employed the “second law requires” this, or the 
“second law says” that, etc., claims. One example is the following: [1] 
 
“The evolution and maintenance of adaptions by natural selection wins the prize for greatest efficiency in carrying 
out the second law’s mandate to create disorder.” 
 
This is an example of science lost in transition. The original Clausius 1865 statements of the first and second law are 
that “energy of the universe is conserved” and that the “transformation content of the universe tends to a 
maximum”, respectively.  
 
Molecule theory | Difficulties 
Rosenberg’s polemic, in his effort to dismiss purpose from the humanities, is to scaffold on the blind random chance 
model of natural selection based evolution, running on what he calls the “mindless process” of Darwinian theory, 
conjoined with the purposeless universe hypothesis of physics, to argue the following in congruent statements: [1] 
 
“The most complex and impressive adaptions are the result of a chain of events that starts with no adaptations at all, 
just molecules in random motion. That leaves nothing for purposes, ends, goals, to do anywhere in nature.” (pg. 57) 
 
“As molecules bounce around, any amount of order, structure, pattern almost always gives way to disorder, to 
entropy.” (pg. 65)  
 
The issue here, in respect to the first statement, is that molecules do not move in random motion, but along free 
energy gradients. This gets into the terminological subtleties of chemical teleology, not that there is teleology in 
chemistry or chemical processes, but where are thermodynamically quantifiable reaction starts or initial states and 
reaction ends or final states, whereby, according to thermodynamics, there are indeed “ends” in nature, contrary 
Rosenberg’s assertion. Accordingly, as humans, as molecules (see: human molecule), do not move around randomly, 
but along free energy gradients, quantified by initial states and final states, or starts and ends. 
 Rosenberg, beyond this, cited the 1880 “without god, everything is permissible” motto of Fyodor Dostoyevsky. 
One thing that is not permissible, if god does not exist, however, is perpetual motion—one of which is perpetual 
motion of the living kind, which Rosenberg seem to defend. Subsequently, it is chemical thermodynamics, not god, 
that "governs" what is permissible and not permissible in the varieties of human movements and actions—contrary 
to Rosenberg’s all movements and actions are possible “there is no basis for morality” nice nihilism supposition.  
 
Nice atheism | Reality 
In 2011, Rosenberg published his The Atheist’s Guide to Reality, in which, in his own words, he tried to do the 
following: 
 
“In The Atheist’s Guide to Reality I tried to coopt the word ‘scientism’ and to argue that science can answer the 
persistent philosophical questions that trouble people, including the nature of reality, the purpose of life, the 
existence of a soul, the grounds of morality, whether we have free will, and the meaning of human history. Most of 
the answers science gives to these questions are unpopular and people neither understand them nor want to hear 
them.”  
 
The abstracted "big questions" and solutions or short answers given by Rosenberg in his book are as follows: [1] 
“Is there a god? No. What is the nature of reality? What physics says it is. What is the purpose of the universe? There 
is none.What is the meaning of life? Ditto. Why am I here? Just dumb luck. Is there a soul? Is it immortal? Are you 
kidding? Is there free will? Not a chance! What is the difference between right and wrong, good and bad? There is no 
moral difference between them. Why should I be moral? Because it makes you feel better than being immoral. Is 
abortion, euthanasia, suicide, paying taxes, foreign aid, or anything else you don’t like forbidden, permissible, or 
sometimes obligatory? Anything goes. What is love, and how can I find it? Love is the solution to a strategic 
interaction problem. Don’t look for it; it will find you when you need it. Does history have any meaning or purpose? 
It’s full of sound and fury, but signifies nothing.”  
 
The contents Rosenberg's book, interestingly, provoked American writer Leon Wieseltier to attack it on the front 
cover of The New Republic as "The worst book of the year", about which he summarized as follows: [5]  
“I take this cutting-edge wisdom [above Q&A abstract] from the worst book of the year, a shallow and supercilious 
thing called The Atheist’s Guide to Reality: Enjoying Life Without Illusions, by Alex Rosenberg, a philosopher of 
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science at Duke University. The book is a catechism for people who believe they have emancipated themselves from 
catechisms. The faith that it dogmatically expounds is scientism. It is a fine example of how the religion of science can 
turn an intelligent man into a fool.” 
 
Wieseltier, to note, is anti-science in the humanities and liberal arts to the bone. In his 2013 response to Steven 
Pinker on scientism, entitled “Crimes Against Humanities”, to exemplify, Wieseltier states: [6] 
“The question of the place of science in knowledge, and in society, and in life, is not a scientific question. Science 
confers no special authority, it confers no authority at all, for the attempt to answer a nonscientific question. It is not 
for science to say whether science belongs in morality and politics and art.” 
 
In any event, the above criticism is well-representative of the bubbling science vs religion issue in America, a subject 
about which very few American professors are willing to breach, in respect to the tenuous subject of physical 
humanities. 

 
Reductionism 
In 1985, Rosenberg, in the context of the 
reductionist anti-reductionist debate, classified the 
two debating parties as either “autonomists”, who 
believe that the biological sciences are sufficiently 
different form the physics sciences that biological 
theory and practice must remain permanently 
insulated (see: unbridgeable gap) from distinctive 
methods and theories of the physical sciences, and 
the “provincialists”, who hold that biological 

science is a subset of the physical sciences and that biological findings and theories must be not merely compatible 
with those of physics but must actively cohere with its theoretical achievements. [2] 
 
Education 
Rosenberg originally started as a physics student but switched to philosophy after reading David Hume’s Treatise on 
Human Nature. [4] Rosenberg completed his BA in 1967 in philosophy at City College of New York and his PhD in 1971 
with a dissertation on the nature of microeconomic laws at Johns Hopkins University. Rosenberg, since 200, has been 
a professor of philosophy at Duke University (see also: Adrian Bejan and Roy Weintraub), where he tends to work in 
three areas: metaphysics, especially the nature of causality, the philosophy of economics, and the philosophy of 
biology. 
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Rosetta Stone  

 

Rosenberg's 1980 definition of sociophysics and or sociochemistry—or 
"socio-physical chemistry" in truncated modern Hmolpedia neologism 
terms—as the systematic study of the physical and chemical basis of 
social behavior. [3] 
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In terminology, Rosetta Stone is a multilingual stele 
discovered in circa 1799 whose meaning remained hidden 
until 1822 when English physicist Thomas Young, notable 
for being credited with the coining of the term "energy" in 
the modern sense, and French scholar Jean-Francois 
Champollion, who completed the work of Young, 
translated it, thus uncovering the correlated three-
language key to the understanding of the ellusive 5,000-
year old language of Egyptian hieroglyphics. The term 
“Rosetta Stone” has since become idiomatic as something 
that is a critical key to the process of decryption or 
translation of a difficult problem. In thermodynamics, 
several noted publications have been described as Rosetta 
stones to the uncovering of the meaning of entropy. 
 
Shannon | Clausius 
In thermodynamics, American physicist Edwin Jaynes’ 
1957 two-part article “Information Theory and Statistical 
Mechanics” has been described by American engineer 
Myron Tribus as the Rosetta Stone to uncovering the 
connection between Clausius entropy (1865) and Shannon 
entropy (1948). In particular, in 1958, after searching for 
clues to this puzzle for a decade and after having been 
asked this question during his 1948 doctoral examination 
at UCLA, Tribus states the following on finding Jaynes’ 
paper: 
 
“Here was my Rosetta Stone! I went home and worked 
with that paper for a week, almost without sleep. All of my studies for a decade suddenly fell in place. A straight 
forward connection between Shannon’s entropy and the entropy of Clausius poured into the paper, almost without 
my hand.” 
(add discussion) 
 
Pynchon 
In 2005, writer Rick Moody commented that the reading of elusive American writer Thomas Pynchon’s authorized 
bootleg edition of his early stories (Slow Learner, 1985), where in the intro he reflects on his use of entropy, 
information entropy, and Maxwell’s demon in his earlier short stories and novels, that it “was like a finding of the 
Rosetta Stone to his later works”. 
 
Quotes 
The following are related quotes: 
 
“The problems of these highly complex mixtures, the principles first enunciated by Gibbs, became a veritable Rosetta 
stone.” 
— Frederick G. Cottrell (1939) (Ѻ) 
  
“Gibbs’ work has been called the ‘Rosetta Stone of science’.” 
— Author (1942), “Article”, The New Republic (Ѻ)  
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Rosser, Barkley   

 

Section of Libb Thims’ 2015 “Ancient Egypt” labeled 
“Zerotheism for Kids” slide (Ѻ) showing the Rosetta stone, 
discovered in Rosetta (c.1799), which allowed for the 
decipherment of hieroglyphics (c.1820), and later the 
decipherment of the Abrahamic and Brahmaic faiths as 
variants of Anunian theology (c.1900).  
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In hmolscience, Barkley Rosser (1948-) is an American mathematical economist note, in 
economic thermodynamics, for his discussion and critique of the use of physics 
concepts, such as entropy, thermodynamics, chaos theory, complexity theory, in 
economics.  Of note, Rosser's recent 2008 article “Debating the Role of Econophysics” is 
a critique of econophysics which contains a rather decent historical section on the use 
of entropy in economics, including mention of Georg Helm (1887), Leon Winiarski 
(1900), Alfred Lotka (1925), Harold Davis (1941), Paul Samuelson (1990), among others. 
Rosser notes, for instance, that French political economist Leon Walrus (1874) was 
deeply influenced by the 1803 work of French physicist Louis Poinsot in the 
development of his general equilibrium theory. [1]  Interestingly, Rosser is one of the 
few people to have commented on the 1919 work of the relatively unknown American 
economist Julius Davidson. [2] Rosser has also commented on the sociophysics work of 
German physicist Wolfgang Weidlich. [3] 
 
Education 
Rosser received a BA in economics with a minor in mathematics in 1969, an MA in economics in 1972, and a Ph.D. in 
economics in 1976, studying with Eugene Smolensky, all from the University of Wisconsin–Madison. Rosser currently 
is an economics professor at James Madison University. 
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Frederick Rossini  
In hmolscience, Frederick Rossini (1899-1990) (CR:107|#37) (SN:5) (RE=91) was an 
American physical chemist, chemical engineer, and chemical thermodynamicist, a 
product of the Lewis school of thermodynamics, noted for his 1950 textbook Chemical 
Thermodynamics, and most importantly for his 1971 Priestley Medal address ‘Chemical 
Thermodynamics in the Real World’, in which he used a modified version of the 
combined law of thermodynamics to explain the paradox between freedom, as in being 
free to do what one wants, and security, as in being safe from harm, in social life; in 
that the more secure one is, the less free he or she will be, and conversely. [1] German-
born American organic chemist Ernest Eliel, in his 1999 biography of Rossini, 
summarizes Rossini's famous 1971 address as such: [4] 
 
“In 1971 [Rossini] received the Priestley Medal, the highest distinction conferred by the 
American Chemical Society. In his Priestly address ‘Chemical Thermodynamics in the 
Real World’ he made a clever comparison of the counterplay of enthalpy and entropy in 
thermodynamics with that of security vis-à-vis freedom in the world at large.” 
 
This type of application was very advanced for 1971 and in fact is still advanced even in modern times (see: human 
free energy). 
 
Priestly Medal address 
See main: Rossini debate  
In 1971, American chemical thermodynamicist Frederick Rossini argued that governments are regulated by the laws 
of chemical thermodynamics. In particular, during one part of his Priestley Medal address, he used a modified version 
of the combined law of thermodynamics, as shown below, to understand the paradox between freedom and security 
in social life: [2]  
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He then educated his audience to the fact that, K increases with increase in the entropy change ∆S°, as well as with a 
decrease in enthalpy chage ∆H°. In addition, he stated that an increase in ∆S° comes ‘with increase in randomness, 
leading to greater freedom in the system’ and that a decrease in ∆H° comes ‘with increase in the energy of binding of 
the atoms in the molecular structure, leading to greater security in the system.’ In this scenario, he is correlating 
atoms to humans (human molecules), the security of the system to the security of the nation state, ∆H to social 
binding, and ∆S to social order. This lecture, 35-years later, in 2006, came to spark quite a debate between Americans 
chemist Harold Leonard, physical chemist John Wójcik, and chemist Todd Silverstein. [3] To cite one opinion in this 
debate, voiced by Wójcik:  
 
“Worst of all, there is some danger that chemical thermodynamics will have ascribed to it a power that it simply does 
not have, namely, the power to explain the human condition.”  
 
(add discussion) 
 
Religion 
In 1971, Rossini in his “Chemical Thermodynamics in the Real World”, ended with the following paragraph, namely 
his view that a “creator” (god) fashioned the laws of thermodynamics: [7] 
  
“The point of all of this is that our creator has fashioned laws that are deep seated and broadly applicable, that 
science is heavily intertwined in our everyday life, frequently without our realization, that we need to break down the 
compartmentalization of knowledge, that we need to work for a unification of learning, and that we need to 
understand better the meaning and purpose of life.” 
  
In 1999, Ernest Eliel, in his NAS existography on Rossini, described him as devout Catholic: [4] 
  
“Rossini was a devout Catholic all his life, and this was probably an important factor in his move to the University of 
Notre Dame in 1960 as dean of the College of Science there. The head of the chemistry department G. F. D'Alelio had 
resigned the previous year and the department was rudderless. Realizing that chemistry was one of the better 
departments in the college but needed help, Rossini additionally assumed the position of acting head, which he filled 
for over three years. (I followed him as head in 1964.) The combination of these administrative responsibilities 
obligated Rossini to suspend his beloved thermochemical research for the 11 years he stayed at Notre Dame.” 
  
This classifies Rossini, paradoxically, as a creationist thermodynamicist. 
 
Education  
In 1920, at the age of twenty-one, Rossini entered Carnegie-Mellon 
University in Pittsburgh, graduating with a BS in chemical engineering 
in 1925, followed by an MS degree in science in physical chemistry in 
1926. As a result of reading American physical chemist Gilbert Lewis 
and Merle Randall's 1923 textbook Thermodynamics and the Free 
Energy of Chemical Substances he wrote to Lewis and a result he was 
offered a teaching fellowship at the University of California at 
Berkeley. Among his teachers were Lewis as well as American chemist 
William Giauque, winner of the 1949 Nobel Prize in chemistry for 
studies on the properties of matter at temperatures close to absolute 
zero. Rossini's doctoral dissertation on the heat capacities of strong 
electrolytes in aqueous solution was supervised by Merle Randall. His 
Ph.D. degree was awarded in 1928, after only 21 months of graduate 
work, even though he continued to serve as a teaching fellow throughout this entire period. 
 
Quotes 
The following are related quotes: 
 
“Rossini was one of the preeminent thermodynamicists of the twentieth century.” 
— Ernest Eliel (1999), Biographical Memoirs, National Academies of Press (see: generations) [4]  
“Gilbert Newton Lewis: inspirer to many to travel the broad highway of thermodynamics.” 
— Frederick Rossini (1950), dedication page of Chemical Thermodynamics [5] 
 

 

 

 

A young Frederick Rossini, Gilbert Lewis' most 
noted student, in respect to the human chemical 
thermodynamics. [6]  



4224     Hmolpedia 

References  
1. (a) Rossini, Frederick D. (1950). Chemical Thermodynamics, New York: John Wiley & Sons, Inc.  
(b) Thims, Libb. (2007). Human Chemistry (Volume Two), (section: Rossini’s political thermodynamics, pgs. 679-88). 
(preview). Morrisville, NC: LuLu.  
(c) Frederick Dominic Rossini (biography) by Ernest L. Eliel – The National Academies Press.  
2. (a) Rossini, Frederick D. (1971). “Chemical Thermodynamics in the Real World” (abs) (pdf), Priestley Medal Address, 
delivered Mar 29 at the national American Chemical Society meeting, Los Angeles, California; in: Chemical 
Engineering News, April 5, 49 (14): 50-53.  
(b) Leonard, Harold, E. (2006). “Chemical Thermodynamics in the Real World.” Letters, Journal of Chemical Education, 
(83) 39, Jan, No. 1. pg. 39.  
3. (a) Leonard, Harold, E. (2006). “Chemical Thermodynamics in the Real World.” Letters, Journal of Chemical 
Education, (83) 39, Jan, No. 1. pg. 39.  
(b) Wójcik, John F. (2006). ‘A Response to Chemical Thermodynamics in the Real World.’ J. Chem. Educ. (83) 39.  
(c) Silverstein, Todd, P. (2006). “State Functions vs. State Governments”, Journal of Chemical Education, Jun. (83): 
847, Letters.  
4. (a) Eliel, Ernest L. (1999). “Frederick Rossini”, Biographical Memoirs (Priestley Medal address, pg. 294). National 
Academy of Sciences.  
(b) Ernest L. Eliel – Wikipedia.  
5. Rossini, Frederick D. (1950). Chemical Thermodynamics (pg. v). John Wiley & Sons.  
6. Jensen, William B. (2011). “The Quantification of 20th-Century Chemical Thermodynamics: a Tribute to 
Thermodynamics and the Free Energy of Chemical Substances” (pdf), Unpublished Lecture, Symposium, Mar 28.  
7. Rossini, Frederick D. (1971). “Chemical Thermodynamics in the Real World” (abs) (pdf), Priestley Medal Address, 
delivered Mar 29 at the national American Chemical Society meeting, Los Angeles, California; in: Chemical 
Engineering News, April 5, 49 (14): 50-53.  
 
Further reading 
● Rossini, Frederick D. (1955). Thermodynamics and Physics of Matter. Princeton University Press.  
● Rossini, Frederick D. (1976). “Fi y Years of Thermodynamics and Thermochemistry”, Journal of Chemical 
Thermodynamics (Ѻ), 8(9):805-34.  
 
External links 
● Frederick Rossini – Wikipedia.  
● Rossini, Frederick D. (Frederick Dominic) – WorldCat Identities.  
 

Rossini debate  
In debates, Rossini debate (TR:86) is a 
noted 2006-present argument about the 
content and subsequent inherent 
proposals of American physical chemist 
Frederick Rossini's 1971 “Chemical 
Thermodynamics in the Real” Priestley 
Medal address, wherein he outlined the 
view that chemical thermodynamics 
explains the paradoxical relationship 
between freedom and security, quantified 
by via entropy and enthalpy, respectively, 
in social existence and their inverse 
relationship nature to each other. The 
following is Rossini's central message from 
his address: 
 
“The picture we have developed from 
thermodynamics is very simple: One 
cannot have a maximum of freedom and a 
maximum of security at the same time. If 
there is a maximum of freedom, there will 
be zero security.”  
 
In 2006, American chemistry professor Harold Leonard suggested, in the Journal of Chemical Education, that Rossini's 
premise might have real-world application to anti-terrorism efforts in a post 9/11-world.  Leonard's suggestion 
quickly found objection voiced by American physical chemist John Wojcik—professor at the strongly Catholic 
(Christianity-based) Villanova University—to the effect that he saw chemical thermodynamics as having no power 

 

 

Top: American chemical 
thermodynamicist Frederick 
Rossini at about the time of his 
famous 1971 Priestley Medal 
address “Chemical 
Thermodynamics in the Real 
World”. Right: an excerpt of 
American chemist Harold 
Leonard's suggestion to use 
Rossini's theory to develop 
post 9/11 freedom and security 
anti-terrorism theories. 
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whatsoever to explain the human condition. Rebuttal and a siding with Leonard was then made by chemist Todd 
Silverstein. Further discussions on the debate can be found in works of German-born American organic chemist 
Ernest Eliel (1999), American chemical engineer Libb Thims (2007), Chinese-born Canadian economic 
thermodynamicist Jing Chen (2008), and others as outlined below. [2] 
 
Rossini address | 1971 
The roots of the debate originated in when in 1971 American chemical thermodynamicist Frederick Rossini was 
awarded the Priestley Medal, the highest honor conferred by the American Chemical Society, and in his address, 
“Chemical Thermodynamics in the Real World”, argued that the first two laws of thermodynamics could explain the 
paradox between freedom, as in being free to do what one wants, and security, as in being safe from harm, in social 
life; in that the more secure one is, the less free he or she will be. The following is the excerpt from Rossini's lecture, 
which was reproduced in the 2006 Journal of Chemical Education, that started or rather "ignited", using thermal 
words, the debate: [3] 
 
With the first and second laws of thermodynamics we can derive two important equations: 
 

 
 

 
 
Since the term on the left side is the same in the two equations, the quantities on the right side are equal to one 
another. Hence we can write: 
 

 
 
or 

 
 
From this equation, K increases with increase in ∆S°; and K increases with decrease in ∆H°. Increase in ∆S° comes 
with increase in randomness, leading to greater “freedom” in the system. Decrease in ∆H° comes with increase in 
the energy of binding of the atoms in the molecular structure, leading to greater “security” in the system. These are 
opposing factors in the evaluation of K, and hence, for a given temperature, the final state of equilibrium is a 
compromise between the “freedom” term, ∆S°⁄R, and the “security” term, –∆H°⁄RT. 
 
Here we have an interesting picture derived from our science of thermodynamics—equilibrium or stability is a 
compromise between freedom and security. In terms of human experience, the meaning of security can be 
interpreted to mean that one is secure and safe in his person, in his family, in his home, in control of his property, 
on the streets, and on his travels. The meaning of freedom is quite clear—the privilege of doing whatever one 
wants to do. However, in our civilized society, we have come to believe in behavior according to natural law—that 
one can do whatever he wishes so long as he does not abridge or infringe upon the rights and privileges of others. 
To me, all this means living with some rational kind of law and order. 
 
The picture we have developed from thermodynamics is very simple: One cannot have a maximum of freedom and 
a maximum of security at the same time. If there is a maximum of freedom, there will be zero security. I interpret 
this to mean that if we have total freedom, everyone can do whatever he wishes, including injuring others, stealing 
property, and the like. On the other hand, if there is a maximum of security, there will be zero freedom. I take this 
to mean that if we have total security, we will be constrained at every step and have a virtual straitjacket life. 
 
One sees that there is a trade-off between freedom and security. In a state of total freedom, we can afford to give 
up some freedom to obtain some security. The ideal situation would appear to be one in which we have established 
that amount of security necessary to have human beings live happily and in harmony with one another, through 
observance of an appropriate amount of law and order, and then to have as large an amount of freedom as can be 
accommodated in this situation.  

 
Fuller discussion of Rossini's address, debate aside, can be found in “Chemical Thermodynamics in the Real World”. 
 
Murphy and Rousseau | 1980 
In 1980, American chemists Daniel Barker Murphy (1928-) and Viateur Rousseau (1914-2000), in their Foundations of 
College Chemistry, cite the Rossini’s priestly lecture and comment: [14] 
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“The everyday significance of thermodynamics is pointed out by Frederick Rossini in his Priestley Medal address, 
‘Chemical Thermodynamics in the Real World’, reprinted in Chemical and Engineering News, Apri 5 (1971), pg. 50.” 
 
This is one of the only college textbooks, found so far, to have commented on the Rossini's real world chemical 
thermodynamics theory (see: List of thermodynamics textbooks that include human thermodynamics). 
 
Eliel | 1999 
In 1999, German-born American organic chemist Ernest Eliel (1921-2008), in his National 
Academy of Sciences Biographical Memoirs article on Rossini, summarized his chemical 
thermodynamics in the real world discussion as follows: 
 
“In 1971 [Rossini] received the Priestley Medal, the highest distinction conferred by the 
American Chemical Society. In his Priestly address ‘Chemical Thermodynamics in the Real World’ 
he made a clever comparison of the counterplay of enthalpy and entropy in thermodynamics 
with that of security vis-à-vis freedom in the world at large.” 
 
in short, calling it a "clever comparison", though not saying much beyond this. 
 
Leonard’s suggestion | 2006 
In January 2006, American chemist Harold Leonard sent a one-page letter entitled “Chemical 
Thermodynamics in the Real World” the Journal of Chemical Education, which was published in 
the January 2006 issue, in which he made the suggestion that Rossini’s chemical thermodynamics 
views freedom and security might help the world leaders better understand terrorism in the post 
9/11 world. The letter consisted of two short introductory comments, as shown below, with a 
reprint of the partial excerpt, as shown above, from Rossini’s Priestley Medal address: [4] 
 
One of the world’s greatest challenges, at present, is to find a formula for fighting terrorism, while preserving civil 
liberties. The March 2005 anti-terrorism conference in Madrid is but one example of officials and experts seeking to 
address the same paradox. Some 34 years ago, one part of a Priestly Medal Address by F. D. Rossini from the 
University of Notre Dame discussed an interesting application of thermodynamics to this paradox. Below [above on 
this page] are excerpts from the address. In light of the ever-increasing need for compromise, Rossini’s observation 
now seems all the more relevant.  

 
(add discussion) 
 
Wojcik’s response | 2006 
In a response December letter to Leonard’s 
suggestion, entitled “A Response to Chemical 
Thermodynamics in the Real World”, American 
physical chemist John Wojcik greatly objected 
to the association of entropy with human 
freedom, argued that chemical 
thermodynamics has nothing to say about the 
human condition, calling the suggestion 
nothing but anthropomorphism in chemistry.  
 Wokcik, to interject, is a physical chemistry professor at a highly Catholic-influenced and belief system based 
Villanova University, a university named for Saint Thomas of Villanova, the school is the oldest Catholic university in 
the Commonwealth of Pennsylvania, founded in 1842 by the Order of Saint Augustine, the university tracing its roots 
to old Saint Augustine's Church, Philadelphia. Both the Villanova school logo is shown adjacent with clarification of 
symbol meaning: the cross and the Bible shown predominately as representative of the university's structure. Hence, 
Wojcik's objection, although this is not stated anywhere seems to be one of a "religious" conflict nature, i.e. a science 
vs. religion objection. The following is Wojcik’s three paragraph very abrasive response letter—wherein he uses the 
term "danger" four times: [5] 
 
By making available an excerpt from Rossini’s address, Harold Leonard has given us a good example of 
anthropomorphism in chemistry. The concepts of “freedom” and “security” (like “order” and “randomness”) were 
parts of our cultural heritage long before modern thermodynamics was formulated. Entropy was defined solely in 
response to the need to explain certain modern experimental observations. It was never necessary to invoke 
concepts like “freedom” and “security” to systematize these same specialized experiments. At best, associating 
“freedom” with entropy is similar on other loose associations as when we say a shaft moving in an oversize bearing 
has too much “freedom”. While there is a “freedom” for which one might die to defend, it is certainly not the 
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“freedom” of an oversize bearing nor that of entropy. Such anthropomorphic associations might help some 
students absorb abstract concepts. They certainly are not part of the conceptual framework of the science.  
 
The danger of such anthropomorphisms is that we really come to believe that there is substance in them. In this 
particular case, there is the danger that true human freedom will be reduced to some sort of physical freedom on 
the same par with entropy. There is the danger that some will think that true human freedom can be measured in 
terms of some sort of calculus of simultaneous maximums and minimums. And worst of all, there is the danger that 
chemical thermodynamics will have ascribed to it a power that it simply does not have, namely, the power to 
“explain” the human condition. There may be a sense in which chemistry is the “central science”. This is certainly 
not it.  
 
It is possible that Rossini did not intend his associations to be taken as seriously as suggested here. Nonetheless, 
rather than encourage loose thinking through the use of such anthropomorphisms, it would be wise to purge them 
from science. Let chemistry solve those problems for which it was created. Let true wisdom solve the problems 
arising from the human condition.  

 
See further discussion below (section: danger). 
 
Silverstein’s response | 2006 
In yet another follow up June letter entitled “State Functions vs State Governments” (a play on 
the term state functions), American chemist Todd Silverstein notes in Wojcik’s view that 
certainly caution must be taken in using science to guild social policies, citing the example of 
eugenics becoming a core tenet of Austrian-born German politician Adolf Hitler’s extermination 
policies, but disagrees with Wojcik’s view that such loose thinking should be purged from 
science altogether. The following is Silverstein’s response letter: [6] 
 

I found the discussion by Leonard, Rossini, and Wójcik of the validity of thermodynamic anthropomorphisms to be 
quite fascinating. Leonard presented an excerpt from the 1971 Priestley Medal Address given by F. D. Rossini, in 
which he likened entropy to personal freedom (cf. molecular motional freedom) and enthalpy to personal security 
(cf. bond formation and a more stable or “secure” system). Wójcik, in his response letter, warned against 
anthropomorphizing science: Models that work well in explaining experimental observations are not meant to shed 
light on the human condition. In fact, it can be dangerous to assume that they do. The rise of social darwinism in 
the late 19th century and eugenics in the early 20th century are just two examples of scientific theories that were 
mistakenly extended into misguided social policies. Although Wójcik’s point is well-taken, I do not agree that such 
“loose thinking” should be “purged” from science altogether. A well-drawn analogy between two surprisingly 
dissimilar concepts can not only be helpful in the classroom, it can be pleasing and instructive on its own merits, as 
long as one is cognizant of its limitations.  
 
On the surface, Rossini’s analogy relating enthalpy, entropy, and the equilibrium constant to freedom and security 
in the modern nation-state seems like a good example of an unusual and instructive comparison. I was initially 
intrigued. Using the thermodynamic conclusion that (a) a reaction’s spontaneity (or Keq) increases when either ∆H 
gets more negative (stronger security) or ∆S gets more positive (more freedom), Rossini analogized that (b) “One 
cannot have a maximum of freedom and a maximum of security at the same time.” Sadly, point (a), although true, 
does not support point (b), not even in the limited realm of chemical thermodynamics, much less in the broader 
realm of political governance.  
 
Unfortunately, two errors lurk within Rossini’s exposition. The first is a simple typo: The final part of the last 
equation should read  

 
 
not –RT ln(Keq). More importantly, Rossini’s point (b) from above is that in any thermodynamic system, a negative 
∆H or a positive ∆S can be maximized, but never both. This conclusion is only true, however, if Keq is constant; of 
course Keq (and ∆G°) are only constant if reactants and products and all reaction conditions are identical. Rossini 
does not specify, in his political governance thermodynamic system, the “reactants” and “products”. Let us assume, 
for argument’s sake, that the “reactants” are citizens living under an initial system (i) of political governance, and 
the “products” are citizens living under a final system (ƒ) of political governance. Then Rossini’s argument is that for 
different final systems of governance (ƒ1, ƒ2, ƒ3, etc.), ∆H° and ∆S° for the change in political systems can vary, but 
always in opposite directions: If, relative to political system i, ƒ features increased personal freedom (positive ∆S°), 
then ƒ must also feature decreased security (positive ∆H°). Conversely, if ƒ features increased security (negative 
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∆H°), then ƒ must also feature decreased personal freedom (negative ∆S°). In other words, Rossini seems to believe 
that ∆H° and ∆S° must have the same sign.  
 
This conclusion may make a certain amount of political sense, but it is flawed from a purely thermodynamic 
perspective. Although it is true that ∆H° and ∆S° are the same sign for many reactions (especially homogeneous 
reactions with no phase changes), this is by no means always the case. To present just two common counter-
examples, for the combustion of solid glucose, ∆H° = –2803 kJ/mol and ∆S° = +260 J/mol•K; for the 
disproportionation of aqueous hydrogen peroxide (to dioxygen and water), ∆H° = –95 kJ/mol and ∆S° = +29 
J/mol•K.  
 
So to take Rossini’s analogy to its final conclusion, based on his own thermodynamic analysis, there could well be a 
political system out there that maximizes both personal freedom and security. From a chemical perspective, there 
does not have to be a tradeoff between security (negative ∆H) and freedom (positive ∆S). Although Rossini’s 
analogy is amusing and entertaining and makes some political sense, unfortunately, its thermodynamic conclusions 
are flawed.  

 
Leonard’s response | 2006 
In response to Silverstein’s “State Functions vs State Governments” article, Leonard comments: [7] 
 
I was pleased to see the response by T. P. Silverstein to my letter. I support his conclusions completely, especially 
that a “well drawn analogy between two surprisingly dissimilar concepts cannot only be helpful in the classroom, it 
can be pleasing and instructive on its own merits, as long as one is cognizant of its limitations”. We can assume that 
Rossini may have used this analogy in his teaching, as I did for over 30 years, as well as in his Priestley Medal 
Address. 

 
(add discussion) 
 
Thims | 2007 
In 2007, American electrochemical engineer Libb Thims devoted ten pages of the "Human 
Thermodynamics" chapter to his Human Chemistry textbook to a detailed critique of the Rossini 
debate, as the debate itself is a very rare look into the minds of a very rarified group: chemists, 
physical chemists, chemical thermodynamicists about the real or not real implications of their 
own work in potential application to their own existence, the following being a representative 
excerpt: [8]  
 
“In response to Leonard’s suggestions about the use of Gibbsian-Rossini thermodynamics to 
better understand terrorism, a follow-up letter was published, in the same journal, by American 
physical chemistry professor John Wójcik, at Villanova University, Philadelphia, Pennsylvania, 
titled ‘A Response to Chemical Thermodynamics in the Real’. In this very abrupt letter, Wójcik ridicules Leonard for 
his suggestion. He starts out his response-letter with ‘Leonard has given us a good example of anthropomorphism in 
chemistry’. From here, his letter goes down hill where he argues that Leonard is wrong for naively thinking that 
chemical thermodynamics applies in human life. Now, Wójcik certainly has some set of balls for going up against 
figureheads such as Gibbs, Lewis, Randall, Giauque, and Rossini, among others. To this end, we give him credit for 
speaking his mind. Yet, as Rossini is not here to give his input, as he passed in 1990, here we will clarify the matter.”  
 
Thims' since has been actively working to re-educate the physical science community about the correctness of 
Rossini's position. 
 
Chen | 2008 
In 2008, Chinese-born Canadian mathematical economist Jing Chen, in his “Understanding 
Social Systems: A Free Energy Perspective”, gave his opinion on the Rossini debate, 
commenting to the effect that it is one of the few pioneering works to have received attention 
from the research community: 
 
“The few pioneering works about social conditions from detailed mathematical analysis of 
physical laws received little attention from the research community … In human society, E 
represents the amount of energy resources available for human consumption. Changes in 
entropy represent a change in randomness. Where an increase in randomness represents an 
increase in freedom in a system.”  
 
(add discussion) 
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Moriarty | 2009 
In 2009, during the Moriarty-Thims debate, Thims brought up (comment #118) the Rossini 
debate, as a comparative example, during which time Irish physicist Philip Moriarty commented 
(comment: #128) the following:  
 
“Thank you for the link to that debate. You are correct - the theme mirrors that of our 
argument. Your suggestion, however, that scientists are "split on the issue" is, as ever, a 
remarkable overstatement. Silverstein's observation is that "Although Rossini’s analogy is 
amusing and entertaining and makes some political sense, unfortunately, its thermodynamic 
conclusions are flawed." Even Leonard, in his closing response, appreciates the difference 
between drawing an *analogy* between thermodynamic functions of state and features of society, and the claim 
that one can **equate** a thermodynamic entropy/enthalpy/free energy with properties of human 
relationships/society. It is this distinction between analogy and mathematical/physical equivalence that is so 
important and which you seem unable to grasp. 
 
Hence, you misinterpreted the analogy I drew in the Sixty Symbols YouTube video on entropy and argued that I was 
actually claiming that one could associate a thermodynamic entropy with the arrangement of students. That 
someone could confuse the analogy with the actual thermodynamic quantity just never occurred to me. Of the ~ 750 
physics majors who took the 1st year Thermal and Kinetic Physics module I taught, not one made this fundamental 
error. Similarly, the number of professional scientists who have made this error is very small indeed.” 
 
which resulted in followup discussion (comment #160, etc.) 
 
(add discussion) 
 
Janin | 2013 
In 4 Mar 2013, French bio-physicist (chnops-physicist) Joel Janin voiced his opinion as follows: 
[10] 
 
“I guess I generally agree with Frederick Rossini, though I see no chance to make a quantitative 
estimate of 'energy' and 'enthalpy' in social issues.”  
 
This latter "no chance" comment by Janin here is a foray into the newly-emerging field of the 
development of human thermodynamic instrumentation, though ideas on how to go about 
calculating human energy, human entropy, human enthalpy, and human free energy have a 
long historical past, such as have been attempted in historical attempts at making human 
thermodynamics variable tables, a subject dating back to at least to American economist Irving Fisher's 1892 table.  
 
Prausnitz | 2013 
On 28 Mar 2013, American chemical engineer John Prausnitz, professor emeritus of the 
University of California, Berkeley, noted for work in protein thermodynamics and the history of 
chemical thermodynamics, gave the following opinion to Thims, in query about the potential fit 
of a two cultures department at UC Berkeley, with the central hub located within the chemical 
and biomolecular engineering department, and the humanities integrated into this hub, in 
which the Lewis school and the Rossini debate were mentioned: [10] 
 
“I don't know what the Rossini debate is but I hope to find out. No, your idea for a department 
for teaching two cultures would not be appreciated at Berkeley. In the social sciences and in 
some humanities, thermodynamics may be useful as an analogy, as a suggestion for looking at a problem (e.g., 
information theory) but beyond that, I see little use of thermodynamics outside science.” 
 
(add discussion) 
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Sowersby | 2013 
On 14 Jul 2013, American bio-chemist (chnops-chemist) Drew Sowersby gave the following 
opinion on the Rossini debate: [15] 
 
“I am fundamentally sentimental to the notion raised by Rossini, albeit see both ends of the 
spectrum asymptotic in nature. I generally don't see in black and white, and colors often bleed 
into each other when I try to explain complex ideas.  
`I have come up with some pretty good analogies to help others better understand the varying 
"degrees of freedom" [DOF] found within the various levels of nature. For instance, imagine 
someone trying to get into an inner tube for a float down the river. This is often a big challenge. 
Why? and When? Well, there are many variables that contribute to a person being able to get into the tube, and stay 
put. The first challenge is to ensure that the tube contains enough air. If your hand sinks into the tube as you brace 
yourself, there may be too many DOF and you would have to use more energy in the form of a muscle contraction 
(quick leg swing or something). Technically, the tube need to have a high enough buoyant force which acts as a 
counterbalance to a human load.  
 Next, the tube needs to stay in place as to also limit the DOF. How are you going to get in a tube that is moving 
unless you are willing to learn some kind of ninja trick. If you can buttress the tube against a wall or at least hold it in 
place, it will require much less energy to get in. Obviously some DOF of available, like in the flexibility of the rubber 
and your arms. Overall, getting into a tube properly and floating down a river without falling out takes a balance of 
rigidity and flexibility. 
 I see it the same way for most of human behavior, especially running organizations such a politics and the 
economy. Some have talked about a steady-state economy that has a well-balanced DOF system that is not allowed 
to sway too far in any direction. Based on the Rossini page you sent, I think he was trying to get to this 
understanding.”  
 
(add discussion) 
 
God vs Gibbs | Discussion | 
Danger 
Although difficult to ascertain to what 
specific "dangers" Wojcik has in mind in 
his objections, which underlyingly 
amounts to a "God vs Gibbs" objection, 
the deeply-loaded term "danger" 
employed four times, which by no 
means should be talking lightly, we may 
glean some comparison from the 
following version of godless scientific 
socialism tested out in Russia: 
 
“Soviet orthodoxy [1917-1986] was 
shaped as a quasi-religion with Marx as 
God and the Spirit, Lenin as God the 
Father, and the party as collective God 
the Son.” 
— Yuri Tarnopolsky (1993), reflection, as a 
scientist, i.e. self-defined “human chemist” 
(or pattern chemist), on his time as a Russian 
citizen (1936-86) and Siberian concentration 
camp days (1983-85), prior to his 1987 
immigration to America, amid the eventual 
“fall of communism” in 1989 (Ѻ) [17] 
 
Mass killings, to note, occurring under Communist regimes, i.e. those countries who declared themselves to be 
socialist states under the Marxist-Leninist, Stalinist, or Maoist definition, during the twentieth century, resulted in 
death tolls numbering between 85 and 100 million. (Ѻ) In other words, per this example, the jump from scientific 
socialism theories, such as Marx-Engels “scientific materialism”, as Marx called it, or “dialectical materialism”, as 
Engels called it, to 100-million dead (dereacted), is not such a small jump, particularly when cautions to possible 
dangers are not heeded or deemed prudent. Nevertheless, Wojcik is incorrect in his assertion that “chemical 
thermodynamics does not have the power to explain the human condition”, being that thermodynamics, whether of 
social chemical processes, plant production scale chemical processes, or laboratory-scale chemical processes, is the 
science that gives the definitive definition of “power”, i.e. in social phenomena, namely: the quantification of work or 
energy per unit time per social change or transformation. We may very well throw God out the window, as Marx and 

 

A representative of the perceived "danger" associated with 
the ramifications inherent and embedded within the 
revolutionary subject of human chemical thermodynamics, 
whether discussed in reference to Goethe's 1809 Elective 
Affinities, Rossini's 1971 "Chemical Thermodynamics in the 
Real World", or Thims' 2008 Hmolpedia, a subject, namely the 
"moral symbols" of physical chemistry, in direct conflict to the 
religio-mythology based morality and belief system of modern 
the modern world; one example of this perceived danger being 
James Froude, pictured, and his 1849 Elective Affinities 
influenced Christian-faith renouncing Nemesis of Faith, which was publicly burned, 
after which he lost his post at Oxford, and thus resultantly did the first English 
translation of Goethe's revolutionary-doctrine containing, human chemical theory, 
self-defined "best book" anonymously. [6] 
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Lenin did, in their reformulation of Soviet society, but what to put in its place is not, as we see, so simple.  
 
One may very well envision a future utopian-escaped refugee making a similar quote replacing Marx with some 
future "thinker" — who builds a social theory on an admixture of Gibbs + Darwin + Goethe — and Lenin with some 
future scientifically-trained political "leader" who 
makes a God out of the said thinker and is social 
ideology.  
 The same loaded term was used in reference 
to German polymath Johann Goethe's 1809 
physical chemistry treatise Elective Affinities, 
which argues exactly the same position as Rossini 
is arguing in 1971, albeit in terms of chemical 
affinities governing freedom and security of 
human existence and experience, the two, affinity 
chemistry and chemical thermodynamics, 
translatable into one another via the affinity-free 
energy equation: 
 

 
 
proved in 1882 German physicist Hermann 
Helmholtz and his thermodynamic theory of 
affinity. 
 
To give an example of this "danger", we note that the first English translation of Elective Affinities, was done 
"anonymously" in 1854 by English clergyman-abnegator turned historian, novelist, biographer, and editor James 
Froude less than five years after his 1849 Goethean human chemical theory epistolary philosophical novel The 
Nemesis of Faith was publicly burned and because of which he lost his post at Oxford. This situation is summarized 
well by English science historian and philosopher David Knight (2009) as follows: [12] 
 
“Froude’s semi-autobiographical Nemesis of Faith [a renunciation of Christian faith], published in 1848, owed much 
to Goethe’s novel of human and chemical reactions, Elective Affinities, which he translated. Nemesis lost him his 
fellowship at Exeter College, Oxford, where his book was publicly burned.” 
 
Likewise, in 1880 German scholar Herman Grimm cogently characterized Elective Affinities as Goethe's "most 
dangerous work" and likewise prior to this German poet-writer Christoph Wieland gave his opinion on the same 
book, in a letter which he said should be burned after reading, that it was but "childish nonsense and fooling around" 
and that his main objection was because of the “radicalness of its Christianity”. 
 
Hence, by repercussion of Rossini's argument, if freedom is determined by enthalpy and entropy, then "choice" is a 
chemical thermodynamic property, whereby subsequently the doctrine of "freely", as in belief in free will, choosing 
right (good) from wrong (bad) so as to achieve moral salvation is a theory that comes into question, hence 
undermining the modern belief system and colloquial social structure, for many, such as seems to be the case with 
Wojick.  
 

 

A synopsis of Frederick Rossini’s 1971 “Chemical Thermodynamics in 
the Real World” argument, namely: slide #22 (Ѻ) of Libb Thims 2015 
“Zerotheism for Kids Lecture”, wherein Rossini is shown explaining how 
freedom and security equate to entropy and enthalpy, respectively, in 
society, and how human "reactions" are larger types of chemical 
reactions, equilibrating in society; the contentions and ramifications of 
which acting to spark the Rossini debate (2007-present).  
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Connors | Security vs liberty 
In 2002, American pharmaceutical thermodynamicist Kenneth 
Connors, in his Thermodynamics of Pharmaceutical Systems, 
seemingly independent or rather unaware of Rossini's 1971 
Priestley Medal address, footnotes a politics type explanation of 
free energy, i.e. a type of political thermodynamics, as a 
compromise between security and freedom (or liberty), as 
follows: [18] 
 
“It is not too fanciful to draw an analogy with a political science 
setting, in which each society must choose its own compromise 
position between the extremes of maximum security (the energy 
component) and maximum liberty (the entropy component).”  
In 2010, Connors, together with co-author Italian-born American 
pharmaceutical chemist Sandro Mecozzi (Ѻ), in their second 
edition, restated the above footnote, albeit in a little more 
organized fashion, with the footnote bottom page, versus end of 
chapter (2002), showing a free energy diagram concordantly; the newer presentation, with the footnote inserted, 
reads as follows: [19] 

 

 
“The essential characteristic of the Gibbs free energy function is its 
combination of both energy and entropy components in a form that reveals 
how these two thermodynamic concepts complete to generate a compromise 
that determines the position of equilibrium in a chemical process. It is not too 
fanciful to draw an analogy with a political science setting, in which each 
society must choose its own compromise position between the extremes of 
maximum security (the energy component) and maximum liberty (the entropy 
component). A more negative ΔH favors spontaneous reaction, and a more 
positive ΔS favors spontaneous reaction, in both instances making ΔG more 
negative.” 

 

 

 Connor’s figure 3.1 captioned as “free energy of a reacting chemical system, showing how the direction of the reaction depends on 
the initial state of the system”, amid his free energy and political science discussions. [19]   

 
Connors, to note, does cite Rossini’s 1950 Chemical Thermodynamics textbook twice, though he does not cite nor 
seem to be aware of his 1971 Priestley Medal address or of the Rossini debate (in his 2010 second edition). In 2014, 
Libb Thims email queried Connors (and Mecozzi) to see if they knew of Rossini's political suppositions, but there was 
no response. [20] 
 
See also 
● Detractors 
● Human thermodynamics (objections to) 
● Libb Thims (attack)  
● What is entropy debate?  
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(or liberty), security, and thermodynamics. 
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Rossini hypothesis  
In hmolscience, Rossini hypothesis refers to 
postulate, proposal, supposition, and or reality 
view, depending on one’s disposition, that 
chemical thermodynamics applies to 
governance of freedom and security in social 
systems, determined by a balance between 
entropy and enthalpy differentials, 
respectively. 
 
Overview 
The Rossini hypothesis was introduced in 1971 
by American physical chemist and chemical 
thermodynamicist Frederick Rossini at the end 
of his Priestly Medal address “Chemical 
Thermodynamics in the Real World”. [1] In 
2006, American chemist Harold Leonard sent a 
letter, entitled “Chemical Thermodynamics in 
the Real World”, to the Journal of Chemical 
Education, in which he made the suggestion 
that Rossini’s chemical thermodynamics views 
freedom and security might help the world 
leaders better understand terrorism in the 
post 9/11 world. [2] In response, and 
opposition, to this proposal, American 
creationist physical chemist John Wojcik, sent 
in a response letter stating that he viewed this 
to be a “dangerous” – a word he used four 
times – proposal and should not be pursued. [3] This launched the so-called “Rossini debate”. The term “Rossini 
hypothesis” was used in 2014, by American electrochemical engineer Libb Thims, during his "Top 20 YouTube 
Atheism Channels" countdown, as a quick video presentation term to describe Rossini’s proposal and its social system 
reforming ramifications. (Ѻ) 
 
References 
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Opening section of the four-page article reprint of American chemical 
engineer and physical chemist Frederick Rossini's 29 March 1971 “Chemical 
Thermodynamics in the Real World” Priestley Medal Address, from the 
Journal of Chemical & Engineering News, wherein he explains how applies 
chemical thermodynamics to explain freedom and security of people in 
society, aka the Rossini hypothesis. [1] 
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Rostand, Jean   
In hmolscience, Jean Rostand (1894-1977) was a French biologist (chnopsologist) noted 
for [] 
 
Overview 
In circa, 1960, Rostand gave the following eschatology views on entropy and heat 
death theory in relation to the existence of humans: [1] 
 
“The human race will pass, just as did the dinosaurs. Little by little the tiny star which 
serves as our sun will lose its brightness and warmth. All life will then cease on the 
earth which, deprived of the sun, will continue to turn in space, endlessly. Then, of all, 
civilization, philosophy, discoveries, religions, ideas, nothing will be left.” 
 
His 1956 book Atomism in Biology, the synopsis of which is as follows, seems to give a 
decent sketch of the history of the integration and supplementation of atomic theory 
in chnopsology (biology): [2] 
 
“Sketches on the history of atomism in biology; at a glance the history of ideas relating to the origin of monsters; 
remarks on on the concept of the germ of Leeuwenhoek, Descartes and biology; Diderot and biology; the conception 
of man according as Helvetius and Diderot; Montesquieu and biology; a precursor of Mendel: the pharmacist 
Coladon; Cournot and biology; Renan’s precursor scientific work; the remains of the natural history of creation; 
Bechamp and Soviet biology; return to Bacon.” 
 
Rostand’s Atomism in Biology, to note, seems to have some connection to Emile Meyerson's struggle with second 
law, or the “Carnot’s principle” as it was called in France in Meyerson’s time, in relation to identity. [3] 
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External links 
● Jean Rostand – Wikipedia.  
 

Rothman, Tony   
In hmolscience, Tony Rothman (1953-) is an American theoretical physicist noted, in 
sociological thermodynamics, for 1989 skeptical critique of social applications of the 
second law. 
 
Overview 
In 1989, Rothman published Science a la Mode, a set of iconoclastic and witty essays 
are about what happens when scientists jump on band-wagons, in which he applies 
creative skepticism to contemporary fashions in science, including the "standard 
model" big bang theory, geodesic domes, the concept of nuclear winter, and 
sociological applications of the second law of thermodynamics. Its chapter on evolution 
and entropy, covers entropy as viewed in thermodynamics, statistical mechanics, 
information theory, and evolution, and considers whether the systems are isolated, 
closed, or open, with recourse to discussions on whether variables are deterministic or 
probabilistic.  
 
References 
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Further reading 
● Romm, Joseph J. (1990). “Myths and Misses: Science a la Mode: Physical Fasions and Fictions”, Bulletin of the 
Atomic Scientists, pgs. 39-40, Jun. 
 
External links 
● Tony Rothman – Wikipedia.  
 

Rothstein, Jerome   
In hmolscience, Jerome Rothstein (1918-2002) was an American physicist noted for his 
1952 to 1980s effort to explain free will and determinism in terms of loose 
thermodynamics ideas and information theory. 
 
Overview 
In 1952, began arguing for the equivalence of system “organization” and “negative 
entropy” of information theory. [1]  In 1964, Rothstein, in his article “Thermodynamics 
and Some Undecidable Physical Questions”, set out to answer questions on free will 
and determinism, origin and fate of the universe, and causes and purposes in nature 
via thermodynamics, specifically modeling people as automatons or well-informed heat 
engines, where he concludes that some of these admit answers, whereas others admit 
violations answers that entail violations of the second law. [2] In 1979, Rothstein 
published his article “Generalized Life”, wherein uses thermodynamic arguments to 
conclude that life forms in the cosmos may exist as self-replicating, computer-
controlled, heat engines able to play survival games, that we may not be able to 
recognize. [3] On the model of the Carnot engine, defined by Rothstein as follows: 

 
he conceptualizes his so-called carbon chemistry animal machine model of a human as follows: 

 
 
This model of course is interesting but error filled. Food stuff, at a given temperature, for example, is not the same as 
a boiler or hot body and excrement is not the same as condenser or cold body. Both of which, in any event, he says 
abides by the following three ABCs of thermodynamic "conditions": 
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Other 
English scientist James Lovelock, in his chapter on “God and Gaia”, wherein he attributes his thermodynamic 
understanding of life and death from Erwin Schrodinger, among other discussion, attributes Rothstein as having put 
forward the argument that thermodynamics bars understanding of the far past and distant future: [4] 
 
“We have evolved from the world of simple molecules through dissipative structures to the more permanent entities 
that are living organisms. The further we go from the present, either into the past or the future, the greater the 
uncertainty. Darwin was right to dismiss thoughts about the origin of life; as Jerome Rothstein has said, the 
restrictions of the second law of thermodynamics prevent us from ever knowing about the beginning or end of the 
universe.” 
 
Lovelock also cites Rothstein has having helped him conceptualizing his "living earth" theory better by comparing 
earth, with its "dead rock" composition, to a red oak, 99% of which is defined as dead wood. 
 
Heat death and cold life 
Rothstein has the following theory about evolution, life, and heat death: [3] 
 
“I close with what seems to me to be a pleasing new insight of almost poetic beauty. It is that the gloomy heat-death 
of the universe, so often thought to be an inescapable consequence of the second law of thermodynamics need not 
follow at all. To paraphrase Mark Twain, I believe reports of the heat-death of the universe in X billion years are 
grossly exaggerated. As the universe cools, low-temperature forms of generalized life will be able to evolve. I believe 
it plausible that cold life will win over heat-death, that from the big bang on, there has been a succession of 
generalized life forms evolving, that they are still evolving, and that we share the cosmos with them.”  
 
Education 
Rothstein completed bachelor's degrees from the City College of New York and the Jewish Theological Seminary of 
America and a master's degree in 1940 in physics from Columbia University. From 1942 to 1957, he worked at the 
U.S. Army Research and Development Laboratories in the areas of solid state physics and physical electronics. In 
1967, Rothstein joined the faculty of the Ohio State University as a professor of computer and information science 
and of biophysics. 
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Rotondi, Claudia   
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In hmolscience, Claudia Rotondi (c.1969-) is an Italian political economist noted, in 
economic thermodynamics, for her 2001 chapter “Competition and Economic 
Temperature: the Entropy Law in Emanuele Sella’s Work” in which she revives the near-
forgotten 1910 work on economic temperature and economic entropy of Italian 
economist Emanuele Sella. [1] Her PhD was on the economics theories of Maffeo 
Pantaleoni, Vilfredo Pareto, and Sella.  
 
Education 
Rotondi completed a degree in political science at the Catholic University of Milan in 
1991 with a thesis on “The Problem of European Economic Integration in the Thought 
of Francesco Vito”; and completed a PhD in the history of economic thought at the 
University of Florence in 1995 with a thesis on “Theory of competitive companies in the 
thought of Maffeo Pantaleoni, Vilfredo Pareto, and Emanuele Sella.” Rotondi currently 
is an economics professor at the University of Cattolica de Sacro Cuore di Milano. [2] 
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Rousseau, Jean   
In hmolscience, Jean-Jacques Rousseau (1712-1778) (IQ:150|#367) (CR:49) (RGM:141 
of 984) (Ѻ) commonly known as "Rousseau", was a Genevan philosopher noted for [] 
 
Overview 
In 1762, Rousseau, in his The Social Contract: Principles of the Political Right, argued the 
following position, in respect to forces: [1] 
 
“Now as men cannot create any new forces, but only combine and direct those that 
exist, they have no other means of self-preservation than to form by aggregation of 
sum of forces which may overcome the resistance, to put them in action by a single 
motive power, and make them work in concert.” 
 
(add discussion) 
 
Education 
Rousseau’s mother died when he was young (see: early parental death and genius), and he was initially brought up by 
his father, a watchmaker. He left Geneva aged 16 and travelled around France, where he met his benefactress, the 
Baronnesse de Warens, who gave him the education that turned him into a philosopher. In 1742, he connected with 
Denis Diderot, and the two formed the core of an intellectual group called the 'Philosophes'. (Ѻ)  
 
Quotes | On 
The following are relevant quotes on Rosseau: 
 
“The middle of the eighteenth century witnessed the first powerful revolt against cultural tradition, which is marked 
by Rousseau. This tradition was restarted by universal genius Goethe. But it was restarted for the last time. Goethe 
had not been succeeded by another universal genius.” 
— Ernst Curtis (1949), “The Medieval Bases of Western Thought” [2] 
 
“Rousseau’s ‘I felt before I thought’, which opposed Descartes ‘I think therefore I am’, brings a new idea, which is 
feelings may lead to ‘truth’.” 
— Abdeslam Badre (2006), on romanticism (Ѻ)  
 
Quotes 
The following are noted Rousseau quotes: 
 
“Man is born free, but everywhere in chains.” 
— Jean Rousseau (1762), The Social Contract [3] 
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Rousseau, Pierre   
In hmolscience, Pierre Rousseau (c.1950-) is an American philosopher and 
photographer noted for his 2006 photography philosophically viewing cars on a 
highway as a constant flow of human molecules. 
 
Overview 
In 2006, Rousseau published the following photo entitled “The Constant Flow of 
Human Molecules” of slowly moving traffic on a highway in Texas, subtitled “in blind 
service to Kant's Categorical Imperative: 
 

 
 
The newest psycho-babble craze is to get happy by perseveration of "good" behaviors, in acceptance of and slavery 
to the machine.” [1] Much of Rousseau's thinking seems to revolve around an interment of the concept of free will, 
explication of machine behavior, and self-organization, among other subjects. The following is Rousseau’s views on 
free will, dynamics, and energy: [2] 
 
“The realization is that the idea of free will is not only wrong and not necessary, but fatal. The full dynamic of the 
universe is a transfer of energy/information, regardless of whether there are loops of incomplete information stirring 
up the process, such as genetics (sexual selection) or memetics (reality selection). The idea of free will is a cover-up in 
a process systemically bent, by way of the institution of incomplete feedback loops of ideas as in memetics, on 
evolving humanity out of existence.”  
 
(add discussion) 
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External links 
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Rowan-Robinson, Michael   
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In hmolscience, Michael Rowan-Robinson (1942-) is an English astronomer and 
astrophysicist noted for his 1999 The Nine Numbers of the Cosmos, wherein, in his 
opening chapter “We Exist”, section: “A Team of Atomies”, he describes people as bags 
of chemicals: [1] 
 
“What are we made of? Bones, flesh, blood, skin? The four humours of the alchemists? 
A bag of chemicals? The idea that turns out to be really powerful is that we are made 
of atoms. This was suggested by a group of Ionian philosophers of the sixth century BC, 
especially Leucippus and Democritus, the greatest of the so-called pre-Socratics.” 
 
The “bag of chemicals” description of people (see also: soulless bag of chemicals), 
employed here by Rowan-Robinson, seems to be stylized or based on Richard Dawkins’ 
1986 description of how the bombardier beetle is filled with the defense-mechanism 
chemical hydroquinone 6H4(OH)2 and hydrogen peroxide H2O2, which the beetle squirts 
out in defense in times of distress or danger. [2] 
 
Quotes 
The following are related quotes: 
 
“When wood burns, humours, vapours, and phlogiston have nothing to do with the case. Two atoms of the element 
oxygen combine with an atom of the element carbon to make a combination of atoms bound together, a molecule of 
carbon dioxide.” 
— Michael Rowan-Robinson (1999), The Nine Numbers of the Cosmos (pg. 4)  
 
“The answer to the question ‘what are we made of’ is: protons and neutrons, the heavy particles, or baryons, and 
electrons, the light particles, or leptons.” 
— Michael Rowan-Robinson (1999), The Nine Numbers of the Cosmos (pg. 8)  
 
“Humans are an interesting form of baryonic matter.” 
— Michael Rowan-Robinson (1999), The Nine Numbers of the Cosmos (pg.16)  
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Rozonoer, Lev   
In hmolscience, Lev I. Rozonoer (c.1934-) or "л.и. РОЗОНОЭР" (Russian), is/was a 
Russian cybernetician noted, in economic thermodynamics, for his 1973 work on 
applying thermodynamics in economics. 
 
Overview 
In 1973, Rozonoer, published a four part article “A Generalized Thermodynamic 
Approach to Resource Exchange and Allocation”, discussed, via derivation, what 
Kenneth Bailey (1990) refers to as analogies in thermodynamics and economics. [1] The 
following of which is the abstract of part one: [2] 
 
“The paper is an attempt to reveal resource exchange and allocation mechanisms 
common for processes of various nature (economic, sociological, physical, etc.). The 
paper will consist of four parts. The first will describe an equilibrium model assuming 
the existence of a “structural function” (interpreted as entropy in thermodynamics and 
a utility function in mathematical economics). The conditions for equilibrium of 
a composite system are described for the case where the subsystem structural functions are additive.”  
 
The entire article seems to be available only in Russian at present. [3] 
 
Education 
Rozonoer came to IAT in 1955, immediately after the MEI, and worked the Institute for more than 40 years, before 
leaving for family reasons in the US in 1996, the first time he was involved in the automation of the chemical industry. 
In 1960, he defended his PhD thesis on some aspects of the theory of optimal control in 1964 - a doctoral (theory of 
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systems with compensation of external influences). Since 1965, Professor in the Department of MIPT "Theoretical 
Mechanics" and base chair in IATe. (Ѻ) In 1996, Rozonoer was a professor associated with the Soviet Academy of 
Sciences. 
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Rudd, Richard   
In hmolscience, Richard Rudd (1967-) is an English new age spiritual teacher noted, in 
religious thermodynamics, for his 2007 ideas about how thermodynamics relates to 
things such as: good will, right action, money, etc. 
 
Overview 
In 2007, Rudd, in his “Human Thermodynamics: the ‘Great Niggle’ and How to Get Rich 
Slowly”, speculated on how the first two laws of thermodynamics, relate to energy 
flow, evolution, purpose, and the hidden energy of the universe; the following is an 
example excerpt: 
 
“If you view life from the frequency of the second law of thermodynamics, all you will 
see is entropy and disorder. However, if you view life from a higher frequency or 
dimension, you will see that disorder is in fact a part of a higher order.”  
 
Rudd proposes what he calls a ‘niggle-free’ version of the third law of thermodynamics, related to consciousness. The 
short article is riddled with metaphysical abstractions, but it is an interesting read, speculating on things such as how 
“selflessness stirs energy flow”, how “the energy of goodwill or right action” must go somewhere, or how “money is 
the physical equivalent to energy”, etc. 
 
External links 
1. (a) Rudd, Richard. (2007). “Human Thermodynamics, the ‘Great Niggle’ and How to Get Rich Slowly.” 
GeneKeys.net. 
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Rueff, Jacques   
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In physical humanities, Jacques Rueff (1896-1978) was a French science trained 
economist noted for his 1922 From the Physical to the Moral Sciences, retitled during 
the English-translation as From the Physical to the Social Sciences: Introduction to a 
Study of Economic and Ethical Theory, wherein, building on French economist Leon 
Walras' 1874 Elements of Pure Economics, he attempts to outline, via derivation, using 
what he refers to as a rational mechanics "analogy", or specifically "we shall be guided 
in the definition of terms by a mechanical analogy", some type of utilitarian stylized 
ethical economics.  
 
Mathematical | Mechanical analogy | Political economy 
Nearly the entire first 100 pages of Rueff's book is page fluff. On page 109, however, 
Rueff digs into his aim, namely to derive a "mathematical political economy", via 
guidance in the definition of terms by a mechanical analogy of the Leon Walras variety. 
Rueff's opening statement to this is effort, is as follows: 
 
“The fundamental fact which gives rise to rational mechanics is the existence of movements which its purpose is to 
explain. Similarly, the fundamental fact of political economy is the existence of exchanges whose laws its purpose is 
to rediscover.”  
 
(add discussion) 
 
Jurisprudence  
American law professor Herman Oliphant and associate Abram Hewitt in the 1929 “Introduction” to the English 
translation of Rueff’s book devote 25-pages to a discussion to a discussion of the three general methods by which a 
judge reaches a decision in a legal case, the gist of which being the following: 
 
“Under the guise of logic, then, we have methods purely arbitrary, everything depending on the choice of the major 
premise. This is not objectionable as method; the abuse lies in applying logic in the proper sphere of the empirical. 
When so applied, there is nothing to insure that the major premise chosen bears any useful relation to prevalent 
social values—the essence of justice. It is quite as likely to be the dogma of a medieval ghost still ruling us from the 
mists of antiquity.” 
 
If all of the foregoing is considered in the light of Rueff’s discussion, it will be seen that, so far as law has an empirical 
branch, its precarious existence is largely either unsuspected or is the haphazard product of a ‘common sense’ 
empiricism which professes no order or methods.” 
 
Oliphant and Hewitt, in short, seem to think that the scientific method and the logic of the physical sciences might 
bring some clarity to this process of jurisprudence; the example they focus on being a decision on whether or not a 
School Board has the right to re-higher teachers based on whether or not they join a teachers’ union.  
 
Overview 
Rueff begins his book as follows: 
 
“Reading a book on ethics is, for a scientific mind, a source of great astonishment. The systems are innumerable but 
the conclusions are alike. Whether the system of ethics treated be religious or utilitarian, whether it be finalistic or 
pragmatic, it leads invariably to an ensemble of very precise rules, which are, with very few variations, a humanized 
code for our civilized world.”  
 
He then gives the following straightforward criticism of all of them: 
“As for the method which evolved these laws—almost always being peculiar to the social sciences—the line of 
reasoning begins with concepts which are not very clearly defined. It involves hypotheses which have not been 
enunciated, and all too often, the true, the beautiful, the good—undefined or undefinable entities—interpose at each 
step to lead it wherever one may wish to go.” 
 
He then queries the following, which he says it to be the focus of the problem addressed in his book: 
“Why does the geometrician—the mind of the physicist—feel he steps on quicksand the moment he enters the realm 
of the moralist? If the rules of morals are one, why are the systems of ethics without number?” 
 
Rueff then steps through quick short snippet chapters on the subjects of mechanics, which he defines as the “science 
of motions”, wherein he defines force as the “determining cause of the movements we observe”. [2] 
 
Will | Force 
This is where Rueff begins to stumble, in respect to human movements, other physical movements, and free will—
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stating, e.g., that the “theory of relativity seems to indicate that the causes will have to be modified in order to 
explain appearances not yet interpreted.” He goes on throughout his argument, seemingly, to argue that 
macroscopically a system will behave according to the law of causality, but seems to allude to the premise that 
microscopically (socially or economically) people have free will in their decisions and choices. This argument seems to 
come from Leon Walras—Rueff’s main source—who in his 1874 Elements of Pure Economics, states the following: 
 
“We may divide the facts of the blind and ineluctable forces of nature and those which result from the exercise of the 
human will, a force that is free and cognitive. Facts of the first category are found in nature, and that is why we call 
then natural phenomena. Facts of the second category are found in man, and that is why we call then human 
phenomena. Alongside the many blind and ineluctable forces of the universe there exists a force which is self-
conscious and independent, namely, the will of man. It may be that this force is not quite as self-conscious and 
independent as it supposes itself to be. It is only after a study of the will of man that we can tell.” 
 
(add discussion) 
 
Other 
The objection was typically raised that methods applied, say, to the theory of thermodynamics cannot be applied to 
the study of human beings endowed with free will. Rueff replied that just as there is no thermodynamics for a single 
molecule, there is no economics for an individual. The acts of individuals — individual particles in physics or free 
human beings in social sciences — are essentially "indeterminate"; yet in both cases, the pattern of behavior of a 
large number of individuals can be explained and predicted as a matter of statistical probability. The greater precision 
commonly observed in natural sciences is simply a function of sample size: while human beings in a national economy 
are typically counted in the millions (multiples of ) or at most billions (multiples of ), molecules are 
measured in moles ( ).  
 
Education  
Born in 1896, the son of a physician, Rueff was trained in science and mathematics at the Ecole Polytechnique. His 
attention was turned from the study of medicine when he studied classical economics under Clement Colson, and 
was especially influenced by the mathematical general-equilibrium theory of Leon Walras.  
 
Quotes 
The following are related quotes: 
 
“The methods which have proved so fruitful in the physical sciences can be applied to the social sciences.” 
— Herman Oliphant and Abram Hewitt (1929), “Introduction” (pg. ix)  
 
“The laws of political economy are statistical laws in the sense that the sequential relations which they enunciate 
result from the presence and simultaneous activity of a large number of isolated elements. They are thus quite 
comparable to the laws of gases, individuals playing in political economy the role of molecules in the kinetic theory.” 
— Jacques Rueff (1922), From the Physical to the Social Science (pg. 104)  
 
“There is no political economy of the individual any more than there is a thermodynamics of the molecule.” 
— Jacques Rueff (1922), From the Physical to the Social Science (pg. 104)  
 
“The great difficulty in observing these [gas like political economy] laws is that we are ourselves one of the elements 
combining to bring about the appearance whose advent they foretell. In seeking these laws, we are in the position of 
a molecule that wished to comprehend the properties of gases.” 
— Jacques Rueff (1922), From the Physical to the Social Science (pg. 104-05)  
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Aux Sciences Morales, by Jacques Rueff. Master’s thesis. Columbia University.  
 
External links 
● Jacques Rueff – Wikipedia.  
 

Ruesch, Jurgen   
In hmolscience, Jurgen Ruesch (1910-1995) was a Swiss-born American psychiatrist noted, in 
psychological thermodynamics, for his 1964 classification of psycho-thermodynamics as the 
psychological modeling of human functioning based on energy analogies, as contrasted with 
“psychohydraulics” (pressure analogies) or “psychoelectronics” (machine analogies). [1] 
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Rukeyser, Muriel   
In thermodynamics, Muriel Rukeyser (1913-1980) was an American feminist poet 
noted for her detailed 1942 biography on American engineer Willard Gibbs. [1] 
 
Gibbs | Poem 
In the 1930s, Rukeyser became fascinated by Willard Gibbs, particularly inspired by 
his famous "mathematics is a language" quip, wrote a long poem about his life and 
work entitled "Gibbs", included in the collection A Turning Wind, published in 1939: 
[2]  
 
It was much later in his life he rose 
in the professors’ room, the frail bones rising 
among that fume of mathematical meaning, 
symbols, the language of symbols, literature . . . threw 
air, simple life, in the dead lungs of their meeting, 
said, “Mathematics is a language.”  
Withdrew. Into a silent world beyond New Haven, 
the street-fights gone, the long youth of undergraduate 
riots down Church Street, initiation violence, 
secret societies gone : a broken-glass isolation, 
bottles smashed flat, windows out, street-fronts broken : to quiet, 
the little portico, wrought-iron and shutters’ house. 
A usable town, a usable tradition. 
In our war or politics. 
 
Not science. 
Withdrew. 
Civil War generates, but 
Not here. Tutors Latin after his doctorate 
when all of Yale is disappearing south.  
There is no disorganization, for there is no passion. 
Condense, he is thinking. Concentrate, restrict. 
This is the state permits the whole to stand, 
the whole which is simpler than any of its parts. 
And the mortars fired, the tent-lines, lines of trains, 
earthworks, breastworks of war, field-hospitals, 
 
Whitman forever saying, “Identify.” 
Gibbs saying 
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“I wish to know systems.”  
To be in this work. Prepare an apocryphal 
cool life in which nothing is not discovery 
and all is given, levelly, after clearest 
most disciplined research. 
 
The German years 
of voyage, calmer than Kant in Koenigsberg, to states 
where laws are passed and truth’s a daylight gift.  
Return to a house inheriting Julia’s keys, 
sister receiving all the gifts of the world, 
white papers on your desk. 
Spiritual gift 
she never took. 
 
Books of discovery, 
haunted by steam, ghost of the disembodied engine, 
industrialists in their imperious designs 
made flower an age to be driven far by this 
serene impartial acumen. 
 
Years of driving 
his sister’s coach in the city, knowing the 
rose of direction loosing its petals down 
atoms and galaxies. Diffusion’s absolute. 
Phases of matter! The shouldering horses pass 
turnings (snow, water, steam) echoing plotted curves, 
statues of diagrams, the forms of schemes 
to stand white on a table, real as phase, 
or as the mountainous summer curves when he 
under New Hampshire lay while shouldering night 
came down upon him then with all its stars. 
Gearing that power-spire to the wide air. 
Exacting symbols of rediscovered worlds.  
Through evening New Haven drove. The yellow window 
of Sloane Lab all night shone.  
Shining an image whole, as a streak of brightness 
bland on the quartz, light-blade on Iceland spar 
doubled! and the refraction carrying fresh clews. 
Withdrew. 
 
It will be an age of experiment, 
or mysticism, anyway vastest assumption. 
He makes no experiments. Impregnable retires. 
Anyone having these desires will make these researches. 
Laws are the gifts of their systems, and the man 
in constant tension of experience drives 
moments of coexistence into light. 
It is the constitution of matter I must touch.  
Deduction from deduction : entropy, 
heat flowing down a gradient of nature, 
perpetual glacier driving down the side 
of the known world in an equilibrium tending 
to uniformity, the single dream. 
 
He binds 
himself to know the public life of systems. 
Look through the wounds of law 
at the composite face of the world.  
If Scott had known, 
he would not die at the Pole, he would have been 
saved, and again saved—here, gifts from overseas, 
and grapes in January past Faustus’ grasp. 
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Austerity, continence, veracity, the full truth flowing 
not out from the beginning and the base, 
but from accords of components whose end is truth. 
Thought resting on these laws enough becomes 
an image of the world, restraint among 
breaks manacles, breaks the known life before 
Gibbs’ pale and steady eyes.  
He knew the composite 
many-dimensioned spirit, the phases of its face, 
found the tremendous level of the world, 
Energy : Constant, but entropy, the spending, 
tends toward a maximum—a “mixed-up-ness,” 
and in this end of levels to which we drive 
in isolation, to which all systems tend, 
Withdraw, he said clearly.  
The soul says to the self : I will withdraw, 
the self saying to the soul : I will withdraw, 
and soon they are asleep together 
spiralling through one dream.  
Withdrew, but in 
his eager imperfect timidities, rose and dared 
sever waterspouts, bring the great changing world 
time makes more random, into its unity.  
 
Biography | 1942 
In 1942, Rukeyser published a followup book-length biography (Willard Gibbs, 1942). [2] According to Rukeyser, in 
her 1949 Physics Today article on Gibbs: [3] 
 
“Willard Gibbs is the type of the imagination at work in the world. His story is that of an opening up which has had its 
effect on our lives and our thinking; and, it seems to me, it is the emblem of the naked imagination—which is called 
abstract and impractical, but whose discoveries can be used by anyone who is interested, in whatever "field"—an 
imagination which for me, more than that of any other figure in American thought, any poet, or political, or religious 
figure, stands for imagination at its essential points.” 
 
Gibbs's nephew, Ralph Gibbs Van Name, a professor of physical chemistry at Yale, was unhappy with Rukeyser's 
biography, in part because of her lack of scientific training. Van Name had withheld the family papers from her and, 
after her book was published in 1942 to positive literary but mixed scientific reviews, he tried to encourage Gibbs's 
former students to produce a new and more technically oriented biography. [4] With his support, Lynde Wheeler 
published such a work in 1951. [5] 
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Rule  
In terminology, rule (TR=394), from Latin regula 
‘straightedge’, from regere ‘to direct’, more at 
‘right’ (13th century), is [] 
 
Quotes 
The following are related quotes: 
 
“Reading a book on ethics is, for a scientific mind, 
a source of great astonishment. The systems are 
innumerable but the conclusions are alike. 
Whether the system of ethics treated be religious or utilitarian, whether it be finalistic or pragmatic, it leads 

 

A Google-generated definition of rule as regulations or principles 
governing conduct in certain scenarios of spheres of activity. 
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invariably to an ensemble of very precise rules, which are, with very few variations, a humanized code for our 
civilized world. 
 
As for the method which evolved these laws—almost always being peculiar to the social sciences—the line of 
reasoning begins with concepts which are not very clearly defined. It involves hypotheses which have not been 
enunciated, and all too often, the true, the beautiful, the good—undefined or undefinable entities—interpose at each 
step to lead it wherever one may wish to go. Why does the geometrician—the mind of the physicist—feel he steps on 
quicksand the moment he enters the realm of the moralist? If the rules of morals are one, why are the systems of 
ethics without number?” 
— Jacques Rueff (1922), From the Physical to the Moral Sciences [1] 
 
“In practice different processes differ greatly in degree of irreversibility; but it is a universal rule that if any isothermal 
process is to occur with finite velocity, it is necessary that a –ΔG > w’. [This applies to] a chemical process which is in 
some way harnessed for the production of useful work. In the far more common case of a reaction which runs freely, 
like the combustion of a fuel, or the action of an acid upon a metal; in other words, systems which are subject to no 
external forces except a constant pressure [exerted by the atmosphere]. In such cases w’ = 0, and it follows that no 
actual isothermal processes is possible unless: ΔG < 0.” 
— Gilbert Lewis (1923), Chemical Thermodynamics and the Free Energy of Chemical Substances [2] 
 
“It can be shown that in all cases, that human molecules rise and fall within the class into which they are born, in a 
manner which fits the hypothesis that they do so because of their relative aptitudes; and it can also be shown, 
second, that they rise and fall across the boundary lines of their class in the same manner. This rise and fall into 
higher and lower classes as a rule takes more than one generation. These molecules are therefore families [see: 
family molecule] rather than individuals. And this explains why observers who focus attention on individuals so 
frequently fail to find any relation between ability and class position.” 
— Joseph Schumpeter (1942), Capitalism, Socialism, and Democracy 
 
“If the rule you followed brought you to this, of what use was the rule?” 
— Joel Coen and Ethan Coen (2007), Dialog: Anton Chigurh to Carson Wells, in No Country for Old Men 
 
See also 
● Phase rule 
● Octet rule (Abegg’s rule) 
● Universal rule 
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Rummel, Rudolph   
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In hmolscience, Rudolph Rummel (1932-2014) was an American political scientist 
noted for [] 
 
Overview 
In 1975, Rummel, in his Understanding Conflict and War, devoted chapter two to 
physical field theories, psychological field, electromagnetic fields, and gravitational 
fields; amid which, however, seemingly harboring some type of implicit religious 
conflict, being that employs god talk stylized quotes (e.g. by Alexander Pope) freely, 
and he gives the following warning in his opening notes: [2] 
 
“The term ‘field’ carries with it physicalist overtones the reader should guard against. 
Unfortunately, the use of ‘field theory’ in the social sciences often has been part of a 
conscious attempt to extend the meaning and structure of physical fields, gravitational 
or electromagnetic, to include the social realm, with notable lack of success. However, 
the field conception advocated here grew from social analyses (of international 
relations) and only after full conceptual, mathematical, and operational elaboration, 
was convergence with physical field theories sought. Therefore, be warned, constructs like space, time, force, 
position, and component have psychological and sociological meanings and not the interpretations conceptually 
given them in physical nature (although, as we shall see, the mathematical interpretation is often similar and there is 
some conceptual overlap).”  
 
He cited George Lundberg (1964) and George Devereux (1940) as approaches not to follow and or approaches that he 
will not employ. [3] In 1977, Rummel, in his Field Theory Evolving, building on the earlier physics-based social field 
theory work of Kurt Lewin (1951), attempted to outline a metaphorical social field theory, albeit one that takes the 
Pitirim Sorokin (closet theist) view, namely that to “import physics in social sciences is a naïve pursuit and a ridiculous 
effort”. [1]  
 
Quotes | Cited 
The following are chapter header quotes employed by Rummel: 
 
“There are two worlds; the world that we can measure with line and rule, and the world that we feel with our hearts 
and imagination.” 
— Leigh Hunt (1847), Men, Women and Books (Ѻ)  
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Ruse, Michael   
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In hmolscience, Michael Ruse (1940-) (CR:11) is an English-born Canadian-American 
philosopher who self-labels, supposedly, as an atheist-label hesitant nonbeliever, who 
argues the position that it is possible to reconcile Christian faith and evolution theory. 
In 1973, Ruse reviewed Michael Simon’s Matter of Life, which he deemed as similar to 
Thomas Goudge’s The Ascent of Life (1961). [1] In 2004 Ruse was a co-editor with 
William Dembski of the multi-author work Debating Design. [2] 
 
Royal Society | Belief polls 
In 2015, Ruse, in his Atheism: What Everyone Needs to Know, Ruse, chapter “The 
Matter of Science”, opens to the following 2005 poll results of a query of 1,074 
members of the Royal Society, of which 253 responded (243 male, 10 female), with the 
following four questions (results shown): [6] 
 

 
 
Ruse then compares these results to the 1996 and 1998 studies, conducted by American science historians Edward 
Larson and Larry Witham, of randomly polled US scientists and a portion of the over 2,000 members of the National 
Academy of Science (see: belief in the existence of god by scientists). He then mentions the Napoleon Laplace 
anecdote, wherein Pierre Laplace (1802) dismissed god with a wave of the hand; after which he the he attempts to 
elaborate on the point that the atheism controversy is not just a matter of the facts, but a matter of "burning moral 
concern", both about the stand one should take on the issues and the consequences of one's commitment. 
 
Beliefs | Religion 
Ruse was raised in a Quaker family. In the 1970s to 2000s, seems to have been an skeptical agnostic-atheist looking 
for Darwin + Christ reconciliation. In 2015, with the publication of his Atheism: What Everyone Needs to Know, amid 
the wake of the new atheists movement, seems to be coming out as nonbeliever moving into atheism category. [5] 
 
Education 
Ruse completed his BA in mathematics and philosophy at the University of Bristol. In 1962, he emigrated to Canada 
and did graduate work at McMaster University in Ontario. He returned to Bristol to do his doctoral degree in 
philosophy. He taught at the University of Guelph from 1965 to 2000, and then to avoid compulsory retirement 
moved south to Florida State University. His academic interests are in the history and philosophy of the biological 
sciences and he is an expert on the work and influence of Charles Darwin. In recent years, his attention has been 
turned increasingly towards the relationships between science and religion. He is not a believer, but thinks that the 
two can exist together harmoniously. 
 
Quotes | Employed 
The following are quotes employed by Ruse: 
 
“If we begin with the individual, we shall be able to understand nothing of what takes place in the group. In a word, 
there is between psychology and sociology the same break in continuity as between biology and the physico-
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chemical sciences. Consequently, every time that a social phenomenon is directly explained by a psychological 
phenomenon, we may be sure that the explanation is false.” 
— Emile Durkheim (1895), The Rules of Sociological Method [3] 
 
Quotes 
The following are noted quotes: 
 
“Why should a bunch of atoms have thinking ability? Why should I, even as I write now, be able to reflect on what I 
am doing and why should you, even as you read now, be able to ponder my points, agreeing or disagreeing, with 
pleasure or pain, deciding to refute me or deciding that I am just not worth the effort? No one, certainly not the 
Darwinian as such, seems to have any answer to this. The point is that there is not scientific answer.” 
— Michael Ruse (2000), Can a Darwinian Be a Christian? (see: chemistry professor paradox) [4] 
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Russell, Bertrand   
In hmolscience, Bertrand Russell (1872-1970) (IQ:180|94) (CR=44) (DN=7) was a British 
mathematician, philosopher, and top-ranked greatest atheist ever, a Stokes 100 (#77), 
noted for his second law of thermodynamics based dismal view of human future in the 
explanation of his rejection of religion. The source of his main opinion on the second 
law seems to stem from his 1927 book Why I Am Not a Christian; a book listed by the 
New York Public Library as one of the most influential 150 books of the 20th century. 
[1] 
 
Students 
In 1910, Russell met Ludwig Wittgenstein, who became his pupil. [8] 
 
Mill | Atheism sentence 
Russell was the godson of John Mill. [7] In 1890, at age 18, Russell began reading Mill’s 
autobiography, wherein he found a sentence that, as he says, began to turn him into 
an atheist, and event which he describes in his own autobiography as follows: [10] 
“At the age of eighteen ... I read Mill’s Autobiography, where I found a sentence to the effect that his father taught 
him that the question ‘Who made me?’ cannot be answered, since it immediately suggests the further question ‘Who 
made God?’. This led me to abandon the ‘first cause’ argument, and to become an atheist. Throughout the long 
period of religious doubt, I had been rendered very unhappy by the gradual loss of belief, but when the process was 
completed, I found to my surprise that I was quite glad to be done with the whole subject.”  
 
(add discussion) 
 
Earlier years 
In adolescence, Russell stated that his thought time was divided among the following three subjects: [7] 
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“I was obliged to preserve an impenetrable secrecy towards my people. My interests were divided between sex, 
religion, and mathematics.”  
 
great events of his reaction existence (life), Russell commenting that it was “as dazzling as first love”, but one that left 
him with lasting questions about the foundations of mathematics—questions which went on to seed his so-called 
greatest desire, namely: “to find some reasons for supposing mathematics true.” 
 
At age sixteen, however, in dis-alignment with his own desire, in alignment with his mother’s wishes for him to 
become a Unitarian minister, over that of his preference to follow a career in mathematics, he was sent to a 
“crammer” to prepare for scholarship examination at Trinity College, Cambridge. On this state of existence, as Russell 
explains in his autobiography: [6] 
 
“I was profoundly unhappy. There was a footpath leading across the fields to New Southgate, and I used to go there 
alone to watch the sunset and contemplate suicide. I did not, however, commit suicide, because I wished to know 
more of mathematics.” 
 
In reflection of his early years, Russell recalling the following from his youth: [6] During the course of this tumultuous 
period of existence, Russell claimed that beginning at age 15, he spent considerable time thinking about the validity 
of Christian religious dogma, and by 18 had decided to discard the last of it. 
 
Purpose, god, and heat death 
In his 1927 lecture “Why I Am Not a Christian”, delivered in London on a Sunday, in a subsection on objections to 
religions, Russell states his opinion on the relationship between conclusions of thermodynamics and religion as 
follows: [2]  
 
“Considered as the climax to such a vast process, we do not really seem to me sufficiently marvelous … nevertheless, 
even after making allowances under this head, I cannot but think that Omnipotence operating through all eternity 
might have produced something better. And then we have to reflect that even this result is only a flash in the pan. 
The earth will not always remain habitable; the human race will die out, and if the cosmic process is to justify itself 
hereafter it will have to do so elsewhere than on the surface of our planet. And even if this should occur, it must stop 
sooner or later.”  
 
He then famously remarks, in a negation of religious thermodynamics, that: 
 
“The second law of thermodynamics makes it scarcely possible to doubt that the universe is running down, and that 
ultimately nothing of the slightest interest will be possible anywhere. Of course, it is open to us to say that when the 
time comes God will wind up the machinery again; but if we do say this, we can base our assertion only upon faith, 
not upon one shred of scientific evidence. So far as scientific evidence goes, the universe has crawled by slow stages 
to a somewhat pitiful result on this earth and is going to crawl by still more pitiful stages to a condition of universal 
death.”  
 
In conclusion, he says: 
 
“If this is to be taken as evidence of purpose, I can only say that the purpose is one that does not appeal to me. I see 
no reason, therefore, to believe in any sort of God, however vague and however attenuated.”  
 
Other 
In his 1927 Analysis of Matter, to note, Russell was ambivalent on the possibility of reversibility of photon and 
electron movement according to quantum theory in relation to irreversibility in thermodynamics. [3] A notable 
student of Russell’s was American mathematician Norbert Wiener who studied under Russell during a fellowship at 
Cambridge in 1912. [4] 
 
Russell won the 1950 Nobel Prize in literature in recognition of “his varied and significant writings in which he 
champions humanitarian ideals and freedom of thought.” In his Nobel Lecture “What Desires are Politically 
Important”, Russell comments on the topic of desire that: [5] 
 
“All human activity is prompted by desire. There is a wholly fallacious theory advanced by some earnest moralists to 
the effect that it is possible to resist desire in the interests of duty and moral principle. I say this is fallacious, not 
because no man ever acts from a sense of duty, but because duty has no hold on him unless he desires to be dutiful. 
If you wish to know what men will do, you must know not only, or principally, their material circumstances, but 
rather the whole system of their desires with their relative strengths.”  
 
(add discussion) 
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Quotes 
The following are noted quotes: 
 
“Three passions, simple but overwhelmingly strong, have governed my life: the longing for love, the search for 
knowledge, and unbearable pity for the suffering of mankind.” 
— Bertrand Russell (1956), “What I Have Lived For”, Prologue to Autobiography [9]  
 
“I am myself a dissenter from all known religions, and I hope that every kind of religious belief will die out.” 
— Bertrand Russell (1958), The Will to Doubt (pg. 17) [11]  
 
“There can’t be a practical belief for believing what isn’t true. Either a thing is true or it isn’t. If it is true, you should 
believe it. If it isn’t, you shouldn’t. If you can’t find out whether it is true or it isn’t, you should suspend judgment.” 
— Bertrand Russell (1959), response to query: “do you think there’s a practical reason for having religious beliefs?” (Ѻ)  
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Russell, Walter   
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In science, Walter Russell (1871-1963) was an American painter, sculptor, and new age 
panbioist philosopher noted for his 1926 book The Universal One, his so called ‘master 
work’ as his followers describe it, wherein he outlines a cyclical expansion-contraction 
theory of the universe, in which derives an expanded snake-like Mendeleev periodic 
table, wherein he supposedly predicts the existence of deuterium and tritium as well as 
all the transuranium elements such as plutonium and neptunium, and in regards to 
human desires and philosophy of existence, outlines what seems to be a panbioism 
cyclical ‘sex force’ theory, described in verbal electromagnetic force terms, that extends 
down to the elements.  
 
Philosophy 
The main draw of Russell, as gleaned by resent books on or about him, is that his 
philosophy seems to provide patch solutions to questions such: "Why am I here? ", 
"What happens when I die? ", "How are things, Really?" (Robert Mayer, 2007) or "Who 
am I?" and "Why am I here?" (Christopher Anderson, 2012).  
 
Sex force 
The following are a few truncated excerpts of Russell’s sex force theory: [1] 
 
“Sex is the apparent division of the father-mother substance of mind into apparent opposites. This division is due to 
the opposite desires of electricity and magnetism, expressed in the action and reaction of the thinking process. Sex is 
the active desire of mind for division into opposites, and its reactive desire for unity. Sex is that motive force which 
demands separability into two, and equally desires union of the apparent two into one. Sex desire is that force in 
thinking that continues thinking. Existence is continued only through thinking. Sex force is that quality in the electro-
magnetic impulse of thinking which continues one impulse of thinking into the next impulse of thinking.” 
Here, in regards to his comments on the "desires of electricity and magnetism", we might recall similar Goethean 
philosophy / human chemical theory views discussed will to power theories of German philosopher Arthur 
Schopenhauer, for example in his 1944 The World as Will and Representation, Schopenhauer cites German chemist 
Justus Liebig's description of the reaction of damp copper Cu in air containing carbonic acid H2CO3, to argue rather 
cogently that the: [6] 
 
“The will of the copper, claimed and preoccupied by the electrical opposition to the iron, leaves unused the 
opportunity that presents itself for its chemical affinity for oxygen and carbonic acid, behaves exactly as the will does 
in a person who abstains from an action to which he would otherwise feel moved, in order to perform another to 
which he is urged by a stronger motive.” 
 
The obvious difference between the two philosophies, Russell (1926) 
and Schopenhauer (1844), is that the former is theistic and 
anthropmorphic flavored, whereas the latter is atheistic and 
deanthropomorphized. In any event, Russell continues: 
 
“The material substance of mind cannot evade its materialization into 
the form desired by mind. This is an immutable law to which there can 
be no exception. Man’s concept of sex as beginning with organic life is 
a wrong concept. Sex is as absolute in the elements as in the 
complexities and compounds of the elements. Man’s concept of the 
beginning of sex and the beginning of life is a concept founded on 
conditions of temperature. Sex and life and light and intelligence are in 
and of all things from the beginning. The sex principle is as much a 
part of the granite rock or bar of iron as it is of man.  
 
The great hot star called Argo, blazing away at a temperature of thirty thousand degrees, knows sex in its fiery heart, 
and cannot continue its appearance without it. The Martian ice cap knows sex in its frozen depths, and retains its 
appearance because of sex. Sex is an electromagnetic equalizer of matter in motion.” 
 
Whatever the case, as we see, it is an interesting philosophy. 
 
University of Science and Philosophy 
In 1949, Russell leased American millionaire James Dooley’s vacant mansion Swannanoa, Nelson County, Virginia, 
shown adjacent, and therein formed what seems to have been a half sex cult half philosophy retreat for men. Writer 
A.O. Pollard (1983), in retrospect, describes the school as such: [3] 

 

Russell's male-female relationship model. 
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“During this period, the retreat took in a series of feminine acolytes who, to help support the institute, gave tours of 
the mansion and grounds. It became a right-of-passage for the region's young men to view the lasses, as the 
diaphanous gowns they wore made quite evident that the 
mountain top location was often a chilly clime.” 
 
The so-called university was supposedly active until 1998, 
wherein they decided to leave the property and gave up their 
lease. The location of the project seems to now be confined to 
the site Philosophy.org, whereat many of Russell’s writings and 
books can be found—along with gallery of his scientific 
drawings. [3] 
 
Religion 
Russell, in his work, seems to making an attempt to remold the 
notion of ‘God’ into what he terms ‘Mind’ (his capital letter); a 
representative quote: ‘All creating things are but the ideas of 
divine Mind’, a type of pandeism-materialism theory. 
 
Classification 
Russell is sometimes classified alongside Austrian-born American psychologist Wilhelm Reich and his 1920s 
hypothesized sexual energy ‘orgone energy’ theory, although there are significant differences between the two 
theories. [2] Russell might also be grouped in the same category as Arthur Young (The Reflexive Universe, 1976), 
Louise Young (The Unfinished Universe, 1986) and possibly even the recent 1988 theory of Louis-Marie Vincent and 
his theory that the “brain is a machine that obeys the laws of thermodynamics”, that soul is a type of quantum field 
attached to superluminal particles (Russell also discusses light particles), that love is a form of thermodynamic 
potential, that may be converted into heat and movement, and how the brain, being comprised of matter and 
energy, thus obeying the laws of matter and the laws of thermodynamics, may act in a “change of state” of energy at 
the time of death. Russell’s male-female division of everything in the universe also brings to mind the 1988 
‘molecular relationship’ ideas and theories of Joseph Dewey. See also: Leong Ying. 
 
Education 
Russell left formal schooling at the age of 9 or 10 becoming autodidactic thereafter, accumulating a rather vast 
science library, and becoming a sought-after sculptor and painter. The following are few representative views on 
Russell's intellect: 
 
“[Russell was] the Leonardo Da Vinci (IQ=205) of our time.” 
— Walter Cronkite (1963) [5]  
 
“Even though Walter Russell only had a fourth-grade education, he was a genius.” 
— Robert A. Mayer (2007) [5] 
 
In this sense, many of Russell's followers tend to 
classify him, intellectually, as a polymath and unsung 
genius. [8] A comparison of his ideas, say as 
compared to Tesla (IQ=195) or Schopenhauer 
(IQ=185), show that although Russell may have been 
in the genius range (IQ=140+) of intellect, he was 
closer to cutoff than the ceiling. 
 
Other 
Russell, in his book Atomic Suicide, commented that 
met with Nikola Tesla and discussed their respective 
cosmologies, during which time Tesla, supposedly, 
told Russell: “bury your ideas in a vault for a 
thousand years and await the unfolding of human 
consciousness.” [7] 
 
References 
1. Russell, Walter. (1927). The Universal One: an Exact Science of the One Visible and Invisible Universe of Mind and 
the Registration of All Idea of Thinking Mind in Light, which in Matter and also Energy (§:The Sex Principle, book one, 
ch. 8). Brieger Press. 
2. Anderson, Christopher A. (2012). Psychotherapy: as If Life Really Mattered (pg. #). First Edition Design Pub. 
3. (a) Swannanoa (mansion) – Wikipedia. 

 

The Swannanoa mansion, Nelson County, Virginia, 
leased by Russell and his followers from 1949 to 1998 
for his so-called "University of Science and Philosophy", 
wherein he taught his theories. [3] 

 

Russell lecturing on his expansion contraction panbioism theory. [7] 



4254     Hmolpedia 
(b) Pollard, O.A. (1983). Living in the Shadow of the Waltons: A Nelson County Memoir. Publisher. 
4. Walter Russell (scientific drawings) – Philosophy.org. 
5. Mayer, Robert. (2007). The Intrigue of the Possible (§4:Walter Russell, pgs. 19-33). AuthorHouse.  
6. Schopenhauer, Arthur. (1844). The World as Will and Representation, Volume II (Goethe, 41+ pgs; Elective Affinity, 
pgs. 174, 297-98, 386, 396; inorganic will, pg. 297), trans. E.F.J. Payne. Dover, 1969. 
7. Walter Russell – PESWiki.com.  
8. Childress, David H. (1990). Antigravity and the Unified Field (pg. 72). Adventures Press. 
 
External links 
● Walter Russell – Wikipedia. 
 

Russett, Cynthia   
In hmolscience, Cynthia Russett (1937-2013) was an American historian noted for her 
1964 PhD dissertation turned book The Concept of Equilibrium in American Social 
Thought (1966)—winner of prize for best dissertation in American history—wherein 
she seems to give a history and reverberation and integration effect synopsis of the 
Harvard Pareto circle, focusing on a discussion of the equilibrium theories of physical 
sciences, such as Willard Gibbs and Henry le Chatelier, the cross-over equilibrium 
theories, such as Vilfredo Pareto, and their carryover into sociology theory, such as 
found in the works of Lawrence Henderson. [5] 
 
Organisms | Thermodynamics 
At one point, in her discussion of George Lundberg, Russett long winded statement, 
involving a footnote, which in turn cites a footnote of a previous page, of her view 
about individual organisms not obeying thermodynamics (see: violations)—the sum 
aggregate of which is shown below: [6] 
 
“Clearly organisms and mechanism were mismatched paradigmatic bedfellows. Individual organisms, precisely 
because they are open systems, do not obey the rules of statistical mechanics or thermodynamics. Although the 
organic world taken as a whole does ultimately fall under the second law. In Time’s Arrow and Evolution (1951), 
Harold Blum has pointed out that at the most inclusive level living systems undergoing evolution, far from acting in a 
way antithetical to the second law, actually obey it. Individual organisms do indeed evolve toward greater 
organization, win a consequent decrease in entropy. Organisms are able to do this because they are open systems 
constantly importing energy from their environment. But each local decrease in entropy is obtained only at the cost 
of an increase in the entropy of the universe as a whole. As long as an organism remains alive, it is open to new 
sources of energy from its environment and continually renews itself in interaction with that environment. Its entire 
lifetime is a flouting of the second law, until death imposes conformity. Furthermore life—with all that life implies in 
the way of organization and coordinated activity—is by no means ‘the most probable state’ of a given assemblage of 
molecules; indeed it is the most improbable. In the realm of probability theory, order is much less likely than 
disorder.” 
 
(add discussion) 
 
Interest 
Russett states that she was pulled into the Henderson project, out of some type of early 1960s graduate seminar 
paper: 
 
“My interest in equilibrium as a component of American social theory grew out of a graduate seminar paper on 
Lawrence J. Henderson, the Harvard physiologist and one of the men most responsible for disseminating the concept 
in this country.”  
 
Pareto 
The following is an example Pareto synopsis by Russett: [2] 
 
“Having framed the society within a ‘system’ schema, Pareto could facilitate his work enormously by establishing 
determinate conditions within it, conditions, that is to say, which did not vary at random but were completely 
described with reference to some general laws. Probably the commonest means to this end in the physical sciences is 
the use of some definition of equilibrium. Pareto had used just such a definition years before as a student at Turin. 
Bearing in mind his student experience, Pareto now invoked a definition of equilibrium not unlike the one set forth in 
his thesis: equilibrium was ‘such a state that if it is artificially subject to some modification different from the 
modification it undergoes normally, a reaction at once takes place tending to restore it to its real, its normal, state.’ 
This particular formula was very close to that of Le Chatelier in physical chemistry.”  
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(add discussion) 
 
Other 
Russett's 1989 Sexual Science discusses the heat death writings of Camille Flammarion. [4] 
 
Education 
Russett graduated from Trinity College, Washington, D.C., in 1958, then completed her MA (1959) and PhD (1964) 
from Yale, winning the prize for best dissertation in American history, after which she became a Yale lecturer in 1967, 
became full professor in 1990, where she focused on American intellectual life (existence) in the 20th century, 
retiring in 2002. [3] 
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Russell, Robert   
In hmolscience, Robert John Russell (c. 1946-) is an American physicist-theologian 
noted, in religious thermodynamics, for his circa 1982 views on thermodynamics and 
evil. 
 
Overview 
In circa 1982, Russell presented views on thermodynamics of evil, discussed generally in 
terms of entropy. Russell’s central premise is that both entropy and evil are connected 
to their effect or measure of disorder, and must be related if they both exist. [1] The 
following are Russell's opening words from his 2008 chapter on the subject of the 
thermodynamics of the nature of good and evil in nature: [2] 
 
“The power of evil is tragically self-evident. The domain of the second law of 
thermodynamics extends throughout science. Is there any substantive relationship 
between entropy and evil?”  
 
English biochemist-theologian Christopher Southgate cites Russell as having developed the theory, in 1984, that a 
future universal eschatological state will be characterized by a suspension of the second law of thermodynamics. [3]  
 
Education 
Russell completed his BS in physics (1968) at Stanford University, his MS in physics (1970) from UCLA, and BD and MA 
in theology (1972) from the Pacific School of Religion, and his PhD in physics (1978) from the University of California, 
Santa Cruz. Russell has taught college physics courses, courses on science and religion, and is an ordained minister. 
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Russian school  
In thermodynamics schools, the Russian school of statistical mechanics, or Russian school of thermodynamics, is said 
to be based on ideas by Russian theoretical physicist Nikolay Bogolyubov; later developed by Dimitri N. Zubarev, S.V. 
Peletminskii, and others. [1] Thermodynamicist Ivan Bazarov is said to be a follower and disciple of Bogolyubov and 
Tanya Maslova is another example of vicarious student of Bogolyubov.  
 
Complex systems thermodynamics 
Russian scientist Vladimir Sychev seems to be an integral component of the complex systems thermodynamics 
division of the Russian school. Sychev seems to be part of the Russian school of thermodynamics or what might be 
better categorized as the Russian school of complex systems thermodynamics or possibly hierarchical 
thermodynamics. On 2 Jan 2011, Russian physical chemist Georgi Gladyshev commented the following to American 
electrochemical engineer Libb Thims in the Hmolpedia forums: [2] 
 
“You write at first on the classical free energy. This is enough for chemical simple systems and complex (*) chemical 
thermodynamic systems. However, in general case when we say on complex chemical thermodynamic systems and 
the systems of higher hierarchies we must say about free energy of complex systems (*), V. Sychev, G. Gladyshev, et 
al. I believe it will correct if you will write on this.” 
 
On 10 Jan 2011, Gladyshev elaborated to Thims as follows: [3] 
 
“Interactions and the behavior of humans can be described by the equations of complex system thermodynamics 
only. The human is not “a heat engine” or “steam engine”! I said this you many times in delicate form. I believe you 
must say on delta G*<0 ! In your Encyclopedia you present the opinions of different people. Many of them had no 
and have no any relation to professional physics, physical chemistry. Science is not decided by voices. Many of your 
articles in the Encyclopedia have only an interest to the history of human thoughts or the history of science. You have 
no general theory of your own. You discuss the meanings of some terms or of some words. By the way I would to say 
that your Human Chemistry (and the branches of human chemistry) is the component of hierarchical 
thermodynamics. I believe it is clear after reading of my books and textbooks of I. Bazarov, V. Sychev, R. Kubo, N. 
Bogolubov and others professional scientists. I think thermodynamics requires not only the knowledge of philosophy 
but the knowledge of mathematics at first. During some years I try little by little to correct your views, but it is in 
vain? However, I would like to hope you'll understand to me, and your Herculean efforts will be recognized by 
science. That's my opinion.” 
 
Ecological thermodynamics 
In 2012, American ecological thermodynamicist Jeff Tuhtan began studying what he calls “Sychev-complex systems” 
(systems in which more than expansion work is performed) to ecological systems, particularly the fish-river system. 
[4] 
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Ruth, Matthias   
In hmolscience, Matthias Ruth (1964-) is an American natural economist noted, in 
economic thermodynamics, for his 1992 to present attempt to integrate economics, 
ecology, and thermodynamics. 
 
Overview 
In 1993, Ruth, in his Integrating Economics, Ecology, and Thermodynamics, a finalized 
version of his 1992 PhD dissertation, argued that economies are open systems, 
embedded in ecosystems, with which they exchange matter and energy, being thereby 
constrained by the laws of physics. The following is a representative excerpt: [1] 
 
“[Although] there is an ongoing debate among economists and natural scientists on the 
relevance of the laws of thermodynamics for the performance of economic systems, 
[invariably] physical laws govern production and consumption processes in a 
fundamental way. A world constrained by the laws of thermodynamics ultimately alters 
its structure through transformation of matter and dissipation of energy.”  
 
Ruth’s most popular books are the 1994 Dynamic Modeling and the 1997 Modeling Dynamic Biological Systems, both 
co-authored with American mechanical engineer turned geography professor Bruce M. Hannon; although, ironically, 
both books avoid thermodynamics completely, which of course is the science that determines the dynamics or 
driving force of any system.  
 
Education 
Ruth completed an MA in economics from the Ruprecht-Karls-Universität Heidelberg, Federal Republic of Germany in 
1989 and PhD in 1992 on a synthesis of economics, ecology, and thermodynamics at the geography department of 
the University of Illinois, Urbana. [2] Ruth for a time was professor of economics at the University of Maryland. Ruth 
currently is a professor at the School of Public Policy & Urban Affairs and Department of Civil and Environmental 
Engineering, Northeastern University. (Ѻ) 
 
Difficulties on theory 
A down-side of Ruth's theory is that in his thermodynamics chapters he utilizes American electrical engineer Claude 
Shannon's 1948 information theory, which has nothing to do with thermodynamics, ecology, or economics. 
 
References 
1. Ruth, Matthias. (1993). Integrating Economics, Ecology, and Thermodynamics. Springer. 
2. Ruth, Matthias. (1992). Economic Processes and Environmental Repercussions: Synthesizing Economics, Ecology, 
and Thermodynamics. Thesis/dissertation. University of Illinois, Urbana. 
 
Videos 
● Mathias, Ruth. (2014). “On the Entropy Law and Economics” (V), Lee Kuan Yew School of Public Policy, Mar 14.  
 
Further reading 
● Cleveland, C.J. and M. Ruth. (1997). “When, Where and By How Much Does Thermodynamics Constrain Economic 
Processes? A Survey of Nicholas Georgescu-Roegen’s Contribution to Ecological Economics”, Ecological Economics, 
Vol. 22, pp. 203 - 223. 
● Ruth, Ma hias. (2002). “Evolutionary Economics at the Crossroads of Biology and Physics” (abstract), Journal of 
Social and Evolutionary Systems, 19(2): 125-44.  
● Ruth, M. (2005). “Insights from Thermodynamics for the Analysis of Economic Processes”, in: A. Kleidon and R.D. 
Lorenz (eds.) Non-Equilibrium Thermodynamics and the Production of Entropy, Springer-Verlag, Heidelberg, pp. 243 – 
254.  
 
External links 
● Ruth, Matthias – WorldCat Identities. 
● Matthias Ruth (faculty) – University of Maryland. 
● Matthias Ruth – LinkedIn.com.  
 

Rutherford, Ernest   
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In science, Ernest Rutherford (1871-1937) (CR:40) was a New Zealand-born British physicist 
noted for his discovery/identification of the alpha particle (1899), nucleus (1909/1911), 
proton (1919), and for predicting/proposing the “neutron” (1920).  
  
Students 
A noted student of Rutherford is: C.G. Darwin 
  
External links 
● Ernest Rutherford – Wikipedia.  
 

Rutledge, John   
In economic thermodynamics, John Rutledge (c.1948-) is an American economics 
consultant and investor notable for his 2006 Beijing University of Technology lecture 
“Thermodynamics and Economics”, for his 2008 book Lessons From a Road Warrior, 
wherein he outlines a thermo-economics framework for investing, and for his 2012-
launched teaching of Claremont Graduate University course "Topics in Far from 
Equilibrium Economics: Evolutionary Economics and Finance", a human 
thermodynamics education type of course, wherein, getting away from the older agent-
based equilibrium economics models, he uses nonequilibrium thermodynamics to help 
understand phenomena such as periodic booms, busts, recessions, depressions, and 
financial crises.  
 
Overview 
In his 2006 lectures “Thermodynamics and Economics” presented at the Beijing 
University of Technology, Rutledge uses a thermodynamics framework to re-think 
economics and finance, the synopsis of which is as follows: [1]  
 
“My basic premise is that economic activity is a transformation of current or vintage thermal energy into kinetic, or 
coherent motion, which we call work or GDP. Energy is stored in vessels (batteries)–natural resources, plants, 
animals, people, technology, and capital goods. As economic agents, we are gradient-seeking systems, transforming 
energy into work (GDP) and cost or waste (entropy). Differing endowments of the various forms of stored energy lead 
to differing relative prices in different closed systems (countries, markets). International trade creates an open 
system in which the second law (arbitrage) drives relative prices (temperatures, pressures) together.  
 Boltzmann’s distribution gives a useful way to think about the impact of relative price differentials and 
transactions costs (Boltzmann’s constant) on the speed of convergence toward thermal equilibrium. When the 
differential is small the adjustment is smooth. When the differential is great or the bandwidth connecting the closed 
systems is high relative to both systems (fiber optic cable connecting service sectors with effectively infinite capacity) 
the adjustment can be abrupt, discontinuous, and chaotic, leading to potentially violent trade wars and other 
frictions, as shown in the literature on non-equilibrium thermodynamics. Relative price differentials between China 
and America, together with massive optical fiber capacity connecting the systems, is a potentially volatile situation. 
Both countries should give serious consideration to stability when setting policies, giving high priority to a stable 
currency regime.” 
 
In his 2008 book Lessons From a Road Warrior, Rutledge outlines what he calls his “thermo-economics framework for 
investing” that shapes the way he sees the world today, according to which he uses a thermodynamics-based 
framework to help understand the important economic, financial, and political forces that shape human existences 
and determines the value of homes and stock portfolios. [2] 
 
Education 
Rutledge completed his BA in economics in 1970 at Lake Forest College, Illinois, his PhD in economics in 1973 at the 
University of Virginia, after which he began working as an economics professor at: Lake Forest College (1969-1970), 
University of Virginia (197-1973), Tulane University (1973), University of Konstanz, Germany (1976), Claremont 
McKenna College (1976-1983), after which he founded the Claremont Economics Institute (1979-1991), an economic 
advisory and forecasting company, after which he founded Rutledge Capital LLC, a private equity investment and 
forecasting company (1991-present). Recent activity includes being a contributing columnist to Forbes (1994-
present), visiting professor at the Chinese Academy of Sciences (2007-present), senior research professor at 
Claremont Graduate University (2009-present), and instructor in the MBA managerial economics program of Bethel 
University (2011-present). 
 
References 
1. Rutledge, John. (2006). “Thermodynamics and Economics” (abs), Beijing University of Technology, May 21. 
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2. Rutledge, John. (2008). Lessons From a Road Warrior. Rutledge Research.  
 
External links 
● John Rutledge – RutledgeCapital.com.  
 

Ruyle, Eugene   
In hmolscience, Eugene Edward Ruyle (1936-) is American anthropologist noted, in 
sociological thermodynamics, for his 1973 to 1980s work on the subject he refers to as 
"ethnoenergetics" a type of thermodynamics of ethology. 
  
Overview 
In 1973 to 1977, Ruyle pioneered the science of what he termed ethnoenergetics, a 
precursory themed subject to human thermodynamics, arguing that labor, value, 
money, and capital are all forms of “ethnoenergy”, defined as “somatic energy 
expended by the members of a population”, that property is an “ethnoenergetic field”, 
and that money is “a symbol for energy, a claim on the energy of other people.” [6]  
 In the late 1970s, Rule began formulating a thermodynamics and or energy based 
sociological theory based a combination of ecological energetics in conjunction with 
Karl Marx's labor theory of value. [1] Ruyle defines his theory as a thermodynamic 
approach to social stratification. [2] Human societies, according to Ruyle, may be 
usefully be thought of in ecological and thermodynamic terms, as parts of larger 
ecosystems composed of matter, energy, and information. [4]  
 Ruyle, in his view of life, states that “all life may be viewed as a continuous expenditure of energy in the pursuit 
of need-satisfaction.” That “the basic need of all living forms is the continual harnessing of free energy, in the form of 
food … but all organisms have additional needs which they satisfy through their behavior. Life may be viewed, then, 
as the continuous outpouring of energy, in various forms of behavior, in pursuit of the satisfaction of the needs of the 
living organism.” On this logic, Ruyle outlines a theory of social “thermodynamic flows”: [5] 
 
“The ensemble of social relations in any population may be viewed as a system of thermodynamic flows and 
blockages.”  
 
Namely that need-based expenditures of energy may be either facilitated or hindered by other members of the 
population. 
 Ruyle, in comparing the older primitive commune days with the newer establishment of patriarchy and class rule, 
sees a cultural transformation that may be understood in thermodynamic terms. [3] Humans, according to Ruyle, are 
interdependent in a way that sets them off from all other primates, whereas such we may speak of a 
"thermodynamic substratum" underlying human society. People pump energy into this substratum when they 
produce values; whereas they withdraw energy from it when they consume those values. [5] Ruyle argues that it is 
possible to measure this energy, however rough and approximate such measurement may be. If one spends four 
hours digging up, cleaning, and cooking yams, for instance, there are four hours of labor energy embodied in those 
yams. When another person eats them, they are consuming, in addition to the caloric energy of the yams, four hours 
of labor energy. If someone else eats the yams, they are consuming four hours the labor energy; hence, one can 
speak of energy flowing from producer to consumer. The energy flows between members of a population, between 
groups, and between classes, are an indispensable element of human social life. In measuring and analyzing the 
“social thermodynamics of a human population”, Ruyle states, we are analyzing "the real foundation, on which rises a 
legal and political superstructure and to which correspond definite forms of social consciousness."  
 
Education 
Ruyle completed his BA in 1963 at Berkeley, his MA in 1965 at Yale, and his PhD in 1971 at Columbia University. In 
1973 he was an assistant professor of anthropology at the University of Virginia.  
 
See also  
● Anthropology thermodynamics  
 
References 
1. Eugene Edward Ruyle - Curriculum Vitae (Ongoing research projects: "Social Thermodynamics"), 2006. 
2. Ruyle, Eugene E. (1973). "Slavery, Surplus, and Stratification on the Northwest Coast: The Ethnoenergetics of an 
Incipient Stratification System." Current Anthropology, Vol. 14, No. 5 (Dec.,), pp. 603-631. 
3. Ruyle, Eugene E. (1988). "Anthropology for Marxists: Prehistoric Revolutions." Nature, Society, and Thought: A 
Journal of Dialectical Materialism 1(4):469-499. 
4. Ruyle, Eugene E. (1985). "On the Origin of Patriarchy and Class Rule". 
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5. Toward an Anthropological Marxism (chapter 3) by Eugene Ruyle. 
6. Hornborg, Alf. (2001). The Power of the Machine: Global Inequalities of Economy, Technology, and Environment 
(section: Energy, Value, and Society: Some Pervasive Problems in Earlier Theory, pgs. 95-101). Rowman Altamira. 
 

Ryan, Judith   
In human chemistry, Judith Ryan (1943-) is an Australian-born German-educated 
American German literature and languages scholar noted for [] 
 
Overview 
In 1982, Ryan, in her “Elective Affinities: Goethe and Henry James”, was the first to 
point out a connection between Goethe’s Elective Affinities and Henry James’ 1904 The 
Golden Bowl, both written by authors aged 60, lead character having the Charlotte 
name, both treatises on the nature of adultery, among other commonalities. [2] Joseph 
O'Leary expanded on this Goethe-James overlap further in his 2005 article "Goethe in 
The Golden Bowl". [3] In 1988, Ryan was the English translator of the American 
Suhrkamp edition of Goethe’s works. In 2009, Ryan argued that Ottilie’s Tagebuch is a 
hybrid between an older tradition of bookkeeping and an emerging tradition of 
psychological reflection. [4] Ryan has also written on Gunter Grass. 
 
Education 
Ryan completed her BA at Sydney University, Australia, and her PhD at the University of Munster, Germany. In 1983, 
she was a professor of German literature at Smith College, Massachusetts. Ryan currently is department chair and 
professor of Germanic languages and literatures at Harvard University. 
 
References 
1. Goethe, Johann. (1988). Elective Affinities (translated by Judith Ryan, pgs. 89-; translators note, pg. 91; Elective 
Affinities End Notes, pg. 282-); in Volume XI of the American Suhrkamp edition of Goethe’s works; Princeton 
University Press, 1995. 
2. Ryan, Judith (1982). “Elective Affinities: Goethe and Henry James.” Goethe Yearbook 1:153-71.  
3. (a) O’Leary, Joseph S. (2005). “Goethe in ‘The Golden Bowl’”, Essays on Literary and Theological Themes, Jun 22. 
(b) The Golden Bowl – Wikipedia. 
4. (a) Ryan, Judith. (2009). “Pfeile mit Widerhaden’: On the Aphorisms in Goethe’s Wahlverwandschaften und 
Wanderjahre”, Goethe Yearbook, 16: 2-3. 
(b) Author. (2010). “Article” (pg. 200), Goethe’s Yearbook, 17. 
 
Further reading 
● Ryan, Judith. (1983). “Views from the Summerhouse: Goethe’s Wahlverwandtschaften and its Literary Successors”, 
in: Goethe’s Narrative Fiction: the Irving Goethe Symposium, Volume 1982 (pgs. 145-). W. de Gruyter. 
 
External links 
● Judith Ryan (faculty) – Harvard University. 
● Ryan, Judith (1943-) – WorldCat Identities.  

 
S  
In symbols, S is the symbol for entropy, assigned by German physicist Rudolf Clausius.  
 
Overview 
In 1824, French physicist Sadi Carnot who used small "s" for heat. In 1865, Clausius assigned the symbol as follows: 
[1] 
 
“I propose to call S the entropy of the body, from the Greek word τροπή, transformation.”  
 
It remains to be pinned down why exactly Clausius used the symbol S here in place of his early 1856 symbol N (or -N) 
depending (see: entropy etymology). 
 
Other 
In 1872, Austrian physicist Ludwig Boltzmann used the symbol E to represent Clausius' entropy. [2]  
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In 1873, American engineer Willard Gibbs used the Greek symbol eta η to represent Clausius' entropy. [3] 
 
See also 
● S = k ln W 
 
References 
1. (a) Clausius, Rufolf. (1865). The Mechanical Theory of Heat – with its Applications to the Steam Engine and to 
Physical Properties of Bodies (terms: “entropy” and “S”, pgs. 357, 363, 367) (URL). London: John van Voorst, 1 
Paternoster Row. MDCCCLXVII. 
(b) Read at the Philosophical Society of Zurich on the 24th of April, 1865, published in the Vierteljahrsschrift of this 
society, Bd. x. S. 1.; Pogg. Ann. July, 1865, Bd. cxxv. S. 353; Journ. de Liouville, 2e ser. t. x. p. 361. 
2. Boltzmann, Ludwig. (1872). "Further Studies on the Thermal Equilibrium of Gas Molecules" (“Weitere Studien über 
das Wärmegleichgewicht unter Gasmolekülen”), in Sitzungsberichte der Akademie der Wissenschaften, 
Mathematische-Naturwissenschaftliche Klasse (pgs. 275-370; term: "entropy" symbol "E", pgs. 263, 308, 346, etc), 
Bd. 66, Dritte Heft, Zweite Abteilung, Vienna: Gerold. 
3. Gibbs, J. Willard. (1873). "Graphical Methods in the Thermodynamics of Fluids" (symbol table, pg. 1), Transactions 
of the Connecticut Academy, I. pp. 309-342, April-May. 
 

Sabelli, Hector   
In hmolscience, Hector C. Sabelli (1937-2012) was an Argentinean-born American 
psychiatrist note, in psychological thermodynamics, for his 1990s to 2005 efforts to 
outline a Teilhardian-like social dynamics model themed on entropy and creation, in 
aims to upgrade religion. 
 
Overview 
In the 1990s, Sabelli began publishing a sociodynamics theory, using a mixture of 
thermodynamics, entropy, psychodynamics, bifurcation theory, and chaos theory, 
among others, to explain aspects of social and mental phenomenon, such as 
biopolarity, wherein he considers people to be social atoms. [1]  In 2005, Sabelli, in his 
Bios: a Study of Creation, built on a Pierre Teilhard, Alfred Whitehead, Christian de 
Duve thematic platform, therein promulgating the idea that god is the great attractor of 
the universe, or something along these lines, to argue that creative processes, at all 
levels of organization, physical, biological, economic, social, and psychological, are not 
headed towards entropic decay, but towards an infinite attractor in the universe. The 
book even contains a section on what Sabelli calls ‘biotic thermodynamics’ or entropy as diversity, in which he 
defines different types of entropy, categorically, such as statistical entropy, informational entropy, philosophical 
entropy, process entropy, entropy associated with illness and aging, etc. [2] 
 
Education 
Sabelli completed his BS at Mariano Moreno College, Buenos Aires in 1953 and his MD (1962) and PhD (1962) at the 
University of Buenos Aires. [3] Sabelli currently is a psychiatrist at Rush Medical Center Chicago. 
 
References 
1. Sabelli, Hector and Carlson-Sabelli, Linnea. (1995). “Sociodynamics: the Application of Process Methods to the 
Social Sciences”; in: Chaos and Society (ch. 7, pgs. 117-40; esp. 7.5: Process Thermodynamics, Biological Evolution, 
and Social Dynamics, pg. 123-24) by A. Albert, IOS Press. 
2. Sabelli, Hector. (2005). Bios: a Study of Creation (thermodynamics, 37+ pages; ch. 11: Biotic Thermodynamics, pg. 
437-). World Scientific.  
3. Hector C. Sabelli (curriculum vitae) – CreativeBios.net. 
 
Further reading 
● Sabelli, H. C., Carlson-Sabelli L., Javaid J.I. (1990). “The Thermodynamics of Biopolarity: a Bifurcation Model of 
Biopolar Illness and Bipolar Character and its Psychotherapeutic Applications”, Psychiatry: Interpersonal and 
Biological Processes, 53: 346-67. 
● Sabelli, H., Patel, M., Carlson-Sabelli, L. Sugerman, A., and Messer, J. (1995). “Entropy as Diversity and Organization 
in Living Systems”, Proc. International Society Systems Sciences, 113-24. 
● Sabelli, H. and Carlson-Sabelli, L. (1995). “Social Atoms to Multinational Processes: Must Cinderella Live Among the 
Ashes?” Systems Thinking, Governmental Policy and Decision Making. Proc. International Systems Society, ed. By B. 
Bergvall-Kareborn, 815-26.  
● Anon. (2012). “Obituary: Dr. Hector Carlos Sabelli”, Chicago Tribune, Jun 3. 
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Sacher, Eduard   
In hmolscience, Eduard Sacher (1834-1903) (SN:27) (CR=10) was an Austrian science teacher 
noted, in human thermodynamics, for his 1881 Outline of a Mechanics of Society, in which, 
utilizing the second law, kinetic energy, conservation of energy, he derives some type of Mayer-
Clausius based social mechanics theory. 
 
Contents 
The following are the table of contents for Sacher’s 1881 Outline of a Mechanics of Society: 
Einband | Cover  
Titleblatt | Titlepage 
Vorrede | Preface (1-5) 
Einleitung | Introduction (6-18) 
 
1. Kraftevorrath der Gesellschaft | Reserve Forces of Society (19-30) 
2. Der Kräfteverbrauch der Gesellschaft | The Every Needed Forces of Society (31-41) 
3. Die Arbeit | The Work (41-52) 
4. Vom Werthe der Dinge | From the Values of Things (52-63) 
5. Geld | Money (63-) 
6. Bewerthung der Arbeit | Job Evaluation (72-) 
7. Der Reichthum | The Wealth (77-) 
8. Des Capital | The Capital (83-) 
9. Der Preis | The Price (95-) 
10. Vertheilung des Arbeitsertrages | Distribution of Labor Income (107-) 
11. Die Einzelarbeit | The Individual Work (121-) 
12. Das Arbeitsprodukt und die Volksarbeit | The Work Product and the Workers (139-) 
13. Der wirtschaftliche Druck | The Economic Pressure (155-) 
14. Die Besteuerung | Taxation (213-246) 
 
Inhaltsverzeichnis | Table of Contents (247) 
Druckfehler | Misprints (248)  
 
(add discussion) 
 
Overview 
In 1881, Sacher, in his Outline of a Mechanics of Society, in his opening pages, digs into citation of Robert Mayer 
(1840), and gives the following equation for what seems to be kinetic energy, although seems to define it as work: 
 

 
 
intermixed, it seems (original is in German), with discussion of the mechanical equivalent of heat, and how heat is 
transformed into the a rise in one degree of temperature of water, conceptualized as an increase in the kinetic 
energy of the water molecules. From here, Sacher goes into further derivation and discussion of what seems to be 
potential energy, principle of the transmission of work, laws of motion, and then by page 18 he is citing Clausius and 
what seems to be kilogram-meter mechanical equivalent of version of what is now defined as the joule:  
 

 
 
Here, to give some humorous retrospect comparison, one would be hard-pressed to find one 21st century, if not a 
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20th century, sociology textbook that cites Clausius, in spite of the fact that his The Mechanical Theory of Heat (1865) 
contains the foundational basis for all socio-economic phenomena. Sacher, according to Vaclav Smil, supposedly, 
viewed economies as systems for winning the greatest possible amount of energy from nature and tried to correlate 
stages of cultural progress with per capita access to fuels. [3] Sacher seems to be making statements to the affect 
that individual work, of the more abstract varieties, can be quantified, such as in his statement: "the work of an 
inventor can almost priceless [measured in joules] have value." 
 
Clausius 
Sacher's book, according to Spanish applied mathematics historian Jose 
Pacheco, owes its inspiration to a talk given by German physicist Rudolf 
Clausius’ on “The Energy Supplies of Nature” applied to humanity, which was 
said to be on the subject of humanity’s profligate use of irreplaceable fossil 
fuel, a talk that was published in book form in 1885. [2] 
 
Quotes 
The following are representative quotes: 
 
“The author believes he has found in the natural sciences, the basis for a 
rational economy.” 
— Eduard Sacher (1881), Outline of a Mechanics of Society  
 
References 
1. (a) Sacher, Eduard. (1881). Grundzüge einer Mechanik der Gesellschaft, Theil 
I (Outlines of a Mechanics of Society, Part I) (Ѻ) (kinetic energy, pg. 8). Jena: 
Gustav Fischer. 
(b) Note: part II was never published. 
2. (a) Pacheco, Jose M. (2008). “Does More Abstraction Imply Better 
Understanding: Ampuntes de Mecanica Social by Antonio Porunondo). Max 
Planck Institute for the History of Science, Preprint 351.  
(b) Clausius, Rudolf. (1885). Über die Energievorräthe der Natur und ihre 
Verwerthung zun Nutzen der Menschheit (On the Energy Supplies of Nature and 
the Utilization of them for the Benefit of Mankind). Bonn: Verlag von Max Cohen & Sohn. 
(c) Krishnan, Rajaram, Harris, Johathan M., and Goodwin, Neva R. (1995). A Survey of Ecological Economics (pgs. 22, 
24). Island Press. 
3. Smil, Vaclav. (1991). General Energetics: Energy in the Biosphere and in Civilization (Sacher, pgs. 5, 348). Wiley.  
 
Further reading 
● Sacher, Eduard. (1899). “Die Gesellschaftkunde als Naturwissenschaft” (“The Science of Social Studies”), Pierson’s 
Verlag, Dresden 
and Leipzig. 
● Sacher, Eduard. (1901). “Die Massenarmut: ihre Ursache und Besei gung” (“Mass Poverty: Their Causes and 
Eliminations”), Akademische Verlag für soziale Wissenschaften, Berlin.  
● Zumerchik, John. (2001). Macmillan Encyclopedia of Energy, Volume 2 (pg. 626). MacMillan Reference USA.  
● Sco , John. (2011). Conceptualizing the Social World: Principles of Social Analysis (pg. 89). Cambridge University 
Press.  
 
External links 
● Sacher, Eduard – WorldCat Identities.  
 

Sackur, Otto   

 

Title page of Sacher’s 1881 Outline of a 
Mechanics of Society, wherein he 
outlines some type of Mayer-Clausius 
based social mechanics theory. [1]  
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In thermodynamics, Otto Sackur (1880-1914) was a German physical chemist notable 
for his 1908 Chemische Affinitat, Die (The Chemical Affinity) and for his 1912 Lehrbuch 
der Thermochemie und Thermodynamik (Textbook on Thermochemistry and 
Thermodynamics). [1]  
 
Berkeley school 
Sackur’s textbook was translated into English in 1917 by Scottish-born American 
chemist George Gibson at the University of California, Berkeley; where it was used as a 
reference text on the subject until 1923, when Gilbert Lewis and Merle Randall’s text 
on chemical thermodynamics appeared, thus founding the Lewis school of 
thermodynamics. [3] Sackur was instrumental in bringing German chemist Walther 
Nernst's 1906 heat theorem into the postion of the third law.  
 
Overview  
Sackur was born 28 September in Breslau. He studied at the University of Breslau and obtained his doctorate in 1901. 
After spending two years working with Rudolf Ladenburg in Breslau, he went to London to work under William 
Ramsay and to Berlin as a pupil of German physical chemist Walther Nernst. In 1905 he obtained his Habilitation at 
the University of Breslau and in 1911 he became a professor of chemistry there.  In 1910, while a physical chemist at 
the University of Breslau, Sackur submitted a paper to the Annalen in which he argued for a connection between the 
“new law of thermodynamics”, i.e. Nernst’s heat theorem, now known as the third law of thermodynamics, and the 
role played by the quantum constant, i.e. Planck’s constant h, in statistical calculations of entropy. [2] Upon reading 
this paper, German physicist Max Planck seized on this logic in a move to eliminate the additive constant to the 
statistical entropy equation.  
 In 1911, Sackur discovered an expression for the absolute translational entropy of a monoatomic gas. A Dutch 
high-school student, Hugo Martin Tetrode, obtained the same result at about the same time independently. The 
resulting Sackur–Tetrode equation rendered entropy as an extensive variable (in contrast to the classical expression, 
cf. the Gibbs paradox) and expressed the thermodynamically undetermined constant in terms of molecular 
parameters and Boltzmann's and Planck's constants. This result was of great heuristic value because it suggested the 
possibility of deriving the thermodynamic quantities of a gas quantum mechanically. At the same time, the Sackur–
Tetrode equation offered a convenient means to evaluate the equilibrium constant of gas-phase reactions, thus 
foreshadowing a unification of quantum theory, thermodynamics, and physical chemistry. [5] In 1914, Sackur joined 
German chemist Fritz Haber’s institute in Berlin (the Kaiser-Wilhelm-Institute fur Physikalische und Elektro-Chemie), 
as the director of a department.  
 
Reaction end 
On 17 Dec 1914, Sackur, age 31, while experimenting on a new army shell casing at the institute, died (dereacted) an 
explosion while mixing two chemicals in a test tube. [4]  
 
References  
1. (a) Mehra, Jagdish, Rechenberg, Helmut. (2001). The Historical Development of Quantum Theory: Its Foundation 
and the Rise of its Difficulties, 1900-1925, (footer: Otto Sackur, pg. 145). Springer.  
(b) Sackur, Otto. (1917). A Textbook of Thermo-chemistry and Thermodynamics. MacMillan.  
(c) Brancroft, Wilder D. (1917). “Review: A Text-book of Thermochemistry and Thermodynamics”, The Journal of 
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2. Planck, Max. (1915). The Theory of Heat Radiation, (pg. xxxiii). Springer (reprint).  
3. George Ernest Gibson, Chemistry: Berkeley – Calisphere.  
4. (a) Charles, Daniel. (2005). Master Mind - the Rise and Fall of Fritz Haber, the Nobel Laureate who Launched the 
Age of Chemical Warfare, (pg. 155). New York: Harper Collins Publishers. 
(b) Stern, Fritz R., and Stern, Fritz. (2001). Einstein’s German World, (pg. 121). Princeton University Press. 
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External links 
● Otto Sackur – Wikipedia.  
 

Sadeghi, Behrouz  
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In hmolscience, Behrouz Sadeghi Amroabadi (1987-), wherein “Sadeghi Amroabadi” is 
his family name, albeit he goes by “Behruz Sadeghi” on the Internet, but cites with his 
full name in publications, is an Iranian physico-economist noted for his graduate school 
work on measures of energy consumption as measures of economic growth and 
entropy as a new type of cost index measure, the latter being the subject of his 2014 
PhD dissertation. [1]  
 
Education 
In 2014, Amroabadi was in the last year of his graduate school work in economics, 
having passed PhD comprehensive examinations in his faculty by Nov, and toward the 
end of the year was a visiting student in Towson University, USA, during which time he 
met some the heads of the American school of econophysics, e.g. Russian-born 
American physicist Victor Yakovenko of the University of Maryland. On Nov 10th, 
Amroabadi contacted Libb Thims about post-doctoral positions for research related to 
entropy; Thims suggesting that he might contact the Romanian school of physical 
socioeconomics, Yakovenko of the American school, as well as John Rutledge. [2] 
 
Bazargan translation project 
See main: Bazargan translation project 
Sadeghi has stated, to Libb Thims, that he would be willing to do the Farsi-to-English translation of Iranian mechanical 
engineer Mehdi Bazargan’s 1956 Thermodynamics of Humans. [3] Note: Iranian-born American mechanical engineer 
Fardin Khalili, to note, had previously begun working on the translation, for Libb Thims, stated that he estimated to 
be done by end of summer 2014. Note: Iranian-born American atheist Sadegh Simorgh, translator of title (above), 
associated of Libb Thims, has also suggested interest in translation as well as a third alternative translator.  
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External links 
● Behruz Sadeghi – Academia.edu.  
 

Sagan Carl   
In hmolscience, Carl Sagan (1934-1996) (CR:17), a Ranker greatest mind (#132), was an 
American astronomer noted for [] 
 
Cosmos 
In 1980, Sagan, became famous for his PBS series Cosmos, co-written with his wife Ann 
Duryan, wherein he defines a human as “star-stuff” (Ѻ); used the term "cosmic 
perspective" for the advanced perspective; and seemed to conjecture for a universe 
that is god-free, though, it seems, not stated so explicitly.  
 
Agnostic | Atheism 
Sagan was a self-defined agnostic; albeit leaning towards atheism in commentary; he 
even is commonly cited as an atheist. The following are representative position 
statements: 
 
“Those who raise questions about the god hypothesis and the soul hypothesis are by 
no means all atheists. An atheist is someone who is certain that God does not exist, someone who has compelling 
evidence against the existence of God. I know of no such compelling evidence. Because God can be relegated to 
remote times and places and to ultimate causes, we would have to know a great deal more about the universe than 
we do now to be sure that no such God exists. To be certain of the existence of God and to be certain of the 
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nonexistence of God seem to me to be the confident extremes in a subject so riddled with doubt and uncertainty as 
to inspire very little confidence indeed.” 
— Carl Sagan (1981), interview with Edward Wakin [1] 
 
“Some people think God is an outsized, light-skinned male with a long white beard, sitting on a throne somewhere up 
there in the sky, busily tallying the fall of every sparrow. Others—for example Baruch Spinoza and Albert Einstein—
considered God to be essentially the sum total of the physical laws which describe the universe. I do not know of any 
compelling evidence for anthropomorphic patriarchs controlling human destiny from some hidden celestial vantage 
point, but it would be madness to deny the existence of physical laws. But if by God one means the set of physical 
laws that govern the universe, then clearly there is such a God. This God, however, is emotionally unsatisfying. It does 
not make much sense to pray to the law of gravity.” 
— Carl Sagan (1981), interview with Edward Wakin + latter (Ѻ) re-statement [2]  
 
“Do you understand how – assuming either of us ever did say ‘The universe can be explained without postulating 
God’ – this could be understood as dogmatic? I often talk about the ‘God hypothesis’ as something I’d be fully willing 
to accept if there were compelling evidence; unfortunately, there is nothing approaching compelling evidence. That 
attitude, it seems to me, is undogmatic.” 
— Carl Sagan (1989), “To Stephen Gould”, Dec 18 [3] 
 
“An atheist has to know a lot more than I know. An atheist is someone who knows there is no god.” 
— Carl Sagan (c.1995), Interview comment to Joel Achenbach [3] 
 
“I am not an atheist. An atheist is someone who has compelling evidence that there is no Judeo-Christian-Islamic 
God. I am not that wise, but neither do I consider there to be anything approaching adequate evidence for such a 
god. Why are you in such a hurry to make up your mind? Why not simply wait until there is compelling evidence?” 
— Carl Sagan (1996), “To Robert Pope”, Oct 2 [3] 
 
Journalist Joel Achenbach surmises, of these quotes, that: “Does this wait-and-see attitude make Sagan an ‘agnostic’? 
That word seems inadequate to me. Yes, he held out the possibility of a god, but believed that possibility to be very 
small.” This “small possibility” would seem to put Sagan in the DN:6± range, likely more towards the negative side 
(e.g. DN:6-), being that Richard Dawkins, the supposed biggest “admitted” atheist presently, self-classifies as DN:6+, 
and has videos on the phrase “I’m an atheist, but …” (Ѻ) The following comment, likewise, is telling: 
“In his adult life he was very close to being an atheist. I personally had several conversations with him about religion, 
belief, god, and yes I agree he was darn close. It’s really semantics at this level of distinction. He was certainly not a 
theist. And I suppose I can relate because I personally don’t call myself an atheist, although if you probed what I 
believe, it would be indistinguishable from many who do use that term.” 
— David Grinspoon (c.2014), “Email to Joel Achenbach” [3]  
 
Sagan, here, then, would seem to be an "agnostoatheist", if there is such a term. 
 
Family 
Carl Sagan was the husband of Lynn Margulis and their son is Dorion Sagan.  
 
Influence | Students 
American mechanical engineer Bill Nye studies under Sagan, who was one of his professors, at Cornell University in 
1977. In 1975, Neil Tyson, then aged 17, was exchanging letters (Ѻ) with Sagan, in aims to study under him at Cornell.  
 
Praise | Tribute 
The following are notes of praise and or tribute: 
 
“Marvin Minsky and Carl Sagan are two men I conceded were more intelligent than I was.” 
— Isaac Asimov (1980), In Joy Still Felt: Autobiography [2] 
 
Quotes 
The following are noted quotes: 
 
“I am a collection of water, calcium, and organic molecules called Carl Sagan. You are a collection of almost identical 
molecules with a different collective label. But is that all? Is there nothing in here but molecules? Some people find 
this idea somehow demeaning to human dignity. For myself, I find it elevating that our universe permits the evolution 
of molecular machines as intricate and subtle as we are. But the essence of life is not so much the atoms and simple 
molecules that make us up as the way in which they are put together.” 
— Carl Sagan (1980), Cosmos, Episode 5 (Ѻ)(Ѻ)(Ѻ)  
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“These are some of the things hydrogen atoms do, given 15 billion year of evolution.” 
— Carl Sagan (c.1980) (Ѻ); see modern variant (Ѻ) (Ѻ) 
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External links 
● Carl Sagan – Wikipedia. 
 

Sagan, Dorion   
In hmolscience, Dorion Sagan (1959-) is an American science writer noted for being a 
popular scientific editorial co-author for a number of publications, 1995 to present, 
tending to surround the topic of the origin of life, thermodynamics, evolution, and 
purpose. 
 
Overview 
In 1995, Sagan co-authored What is Life with his mother Lynn Margulis, wherein the 
expound on endosymbiotic theory to explain the origin of life. In 1997, Sagan and 
Margulis published What is Sex, and more simplified version of the former, on bacterial 
"sex", so to say. In 2005, Sagan, together with American ecological thermodynamicist 
Eric Schneider, penned Into the Cool: Energy Flow, Thermodynamics, and Life, in which 
they outline a degrade-the-gradient thermodynamic meaning of life. [2] In 2013, Sagan, 
in his Cosmic Apprentice, attempted to tackle evolution and entropy. [3]  
 
Education 
Sagan, the son of Carl Sagan and Lynn Margulis, seems to be mostly self-educated in the science. Sagan, in this end, 
has authored or co-authored numerous articles and 23 books translated into eleven languages. 
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1. (a) Dorion Sagan (About the Authors) – IntoTheCool.com.  
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Further reading 
● Skoyles, John R. and Sagan, Dorion. (2002). Up From Dragons: The Evolution of Human Intelligence. New York: 
McGraw-Hill. 
● Sagan, Dorion and Whiteside, Jessica W. (2004). “Gradient Reduc on Theory: Thermodynamics and the Purpose of 
Life”, in: Scientists Debate Gaia: the Next Century (pgs. 173-86), MIT Press.  
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External links  
● Dorian Sagan – Wikipedia.  
● Dorion Sagan’s Amazon Blog – Amazon.com. 
 

Sagredo, Francesco   
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In science, Francesco Sagredo (1571-1620) was an Italian scientist and diplomat 
notable for his interest in physics of temperature and magnets for and support of 
Galileo Galilei.  
 
Overview 
Sagredo, supposedly, was extremely interested in the magnet experiments of William 
Gilbert. [3] Sagredo added a scale to Galileo's thermoscope to enable the quantitative 
measurement of temperature. [4] In 1613, Sagredo gave the first definition of a 
thermometer, which he defined as an ‘instrument for measuring heat’, in his 
description of the device his friend and mentor Italian scientist Galileo Galilei had 
invented in 1592. [1] Sagredo used the device for measuring the difference in 
temperature between air, snow, and ice. 
 
Name 
In various publications, Sagredo is referred to by at least nine different variants: ‘Francesco Sagredo’, ‘Giovanni 
Sagredo’, ‘Gian Francesco Sagredo’, 'Gioan Francesco Sagredo', ‘Gianfrancesco Sagredo’, ‘Giovan Francesco Sagredo’, 
Giovan-francesco Sagredo’, or ‘Giovanni Francesco Sagredo’, ‘Count Sagredo’, variations which seems to depend on 
the English translator. In his 1632 Dialogue Concerning the Two Chief World Systems, according to a translation by 
Stillman Drake, Galileo was said to have commented: “Many years ago I was often to be found in the marvelous city 
of Venice, in discussions with Signore Giovanni Francesco Sagredo, a man of noble extraction and trenchant wit.” [2] 
The shortened usage-in-text name Francesco Sagredo, found in common usage as early as 1879, seems outnumber 
other variants; moreover, the middle and last name seem to be the only thing consistent regarding written reference 
to him; whereas, the first name is found in over five different inflections.  
 
References 
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Further reading 
● Galileo, Galileo and Galilei, Polissena. (1870). The Private Life of Galileo (Gioan Francesco Sagredo, pg. 18). 
MacMillan.  
● Bolton, Henry C. (1900). Evolution of the Thermometer, 1592-1743 (Francesco Sagredo, pgs. 15-19). Chemical 
Publishing Co. 
● Reston, James. (2000). Galileo: A Life (Gianfrancesco Sagredo, pg. 48). Beard Books. 
● Muller, Ingo. (2007). A History of Thermodynamics - the Doctrine of Energy and Entropy (Gianfrancesco Sagredo, pg. 
3). New York: Springer. 
 
External links 
● Giovannni Francesco Sagredo – Wikipedia.  
 

Meghnad Saha  
In hmolscience, Meghnad Saha (1893-1956) was an Indian astrophysicist, an oft-cited 
early pioneer of the Indian school of econophysics, e.g. Anirban Chakraborti (2011), 
Kishore Dash (2014), etc., noted for [] 
  
Overview 
In 1931, Saha, in his in his Treatise on Heat (see also: thermodynamics textbooks that 
include human thermodynamics), co-authored with B.N. Srivastava, explained the 
Maxwell-Boltzmann distribution of molecular velocities according to kinetic theory in 
terms of the wealth distributions in society: [2] 
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Indian econophysicist Anirban Chakraborti (2011) reports that Saha's model here shows that the “bulk of income 
distribution follows a Gibbs-like distribution”. [2] 
  
Religion 
Saha was an atheist. 
  
References 
1. (a) Saha, Meghnad and Srivastava, B.N. (1931). Treatise on Heat (pg. 105). The Indian Press, Itd. 
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External links 
● Meghnad Saha – Wikipedia. 
 

Saint-Simon, Henri de   
In human physics, Henri de Saint-Simon (1760-1825) was a French sociologist noted for 
his seven-year interaction and synergy with Auguste Comte during the formulation of 
Comte’s version (or possibly their version) of social physics. [1] The interaction occurred 
sometime between 1917, when Saint-Simon gave Comte a position of secretary (at the 
École Polytechnique?), and the latter years of Saint-Simon’s existence, when he began 
to dissociate himself from Comte. English sociologist Alan Swingewood claims that 
Saint-Simon coined the terms “social physiology” and “social physics”. [2]  
 
Reference 
1. (a) Hayek, Friedrich A. (1952). Studies on the Abuse and Decline of Reason,Volume 13 
(editor: Bruce Caldwell) (ch. 13: Social Physics: Saint-Simon and Comte, pgs. 200-). 
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(b) Swingewood, Alan. (2000). A Short History of Sociological Thought (Saint-Simon coined “social physics”, pg. 13, 
Saint-Simon and Comte, 14-7). Palgrave MacMillan.  
 
External links 
● Henri de Saint-Simon – Wikipedia.  
 

Saleeby, Caleb   
In hmolscience, Caleb Saleeby (1878-1940) was an English physician noted for his 1904 
The Cycle of Life According to Modern Science wherein he digresses in several locations 
on Goethe and his ideas on evolution, human chemistry; among a few other interesting 
points, e.g. making the discerning Empedocles and Goethe connection.  
 
Quotes | Employed  
The following are noted quotes employed by Saleeby:  
 
“The great soul of the world is just.” 
— Heraclitus (c.470BC), “The First Evolutionist”, in: The Cycle of Life (pg. 294)  
 
Quotes 
The following are noted quotes: 
 
“Has not Goethe, following Empedocles, told us how carbon and oxygen love each 
other, how passionately they fly, lover-like, into each other's arms? The union is extremely firm, as is testified by the 
quantity of heat evolved by a fire during the process of combination, and by the chemist's great difficulty when he 
seeks artificially to undo it.” 
— Caleb Saleeby (1904), “The Green Leaf” [1] 
 
References 
1. Saleeby, Caleb. (1904). “The Green Leaf”, in: The Cycle of Life According to Modern Science: Being a Series of Essays 
Designed to Bring Science Home to Men’s Business and Bosoms (§3:19-28, esp. pg. 24). Harper & Brothers. 
 
External links 
● Caleb Saleeby – Wikipedia.  
 

Sales, Jean   
In human chemistry, Jean Delisle de Sales (1741-1816) (IQ=185±) (CR:58|#) was a 
French polygraph and philosopher noted for his 1770-initiated seven-volume The 
Philosophy of Nature: Treatise on Human Moral Nature, wherein he employs 
materialism philosophy logic, presents social Newton illustrated play “Reasonable 
Drama”, goes against the prevailing 6,000-year-old creationism model of the Bible, 
digresses on rational morality, among other controversial topics; in the 1789 edition of 
which he coins the term "human molecule" and introduces the human molecular 
hypothesis. 
 
Name | Variations 
Sales, historically, is found in a number of name variants, including: Jean Claude 
Izouard Delisle de Sales, Jean Baptiste Claude Isoard, Jean-Baptiste-Claude Delisle de 
Sales, or Jean-Baptiste Isoard de Lisle, surnamed-cited as “Delisle de Sales” (Gustav 
Johoda, 1999; Antonello Gerbi, 2010; Patricia Fara, 2011), and labeled “J. Del. de Sales” 
in portrait (Ѻ), among other variants; including an indexed name grouping of: “Jean-
Babtiste-Claude Isoard” (first name) and “Delisle de Sales” (surname or last name) by Robert Darnton (1996). In circa 
2010, reprint publishers, of tendency, began to republish his works, simply as: Jean Sales. 
 
Overview 
Sales, according to American new worlds scholar Antonello Gerbi, is summarized as follows: [2] 
“Sales’ [writings] are a morass of long-winded and conventional hodgepodge of ideas. Delisle de Sales is basically a 
Voltairian. But in natural philosophy he often inclines to Robinet, and his idolization of nature frequently brings him 
alongside Rousseau. He approves of Condillac, Helvetius, and with some hesitation of d’Holbach. As a convinced 
theist, however, he fulminates against the atheist La Mettrie; believing firmly in the immortality of the soul, he 
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‘demonstrates’ it with the story of Richardson’s Clarissa, and by way of further proof with a doleful tale of his own, 
‘the pathetic history of Jenny Lille’.”  
 
The following is a circa 2010 French-to-English translated Bibliopolis.com book description of Sales: 
 
"Izouard, who styled himself, Delisle de Sales, was a member of the group of the Ôphilosophes.Õ ÒHe wrote a work 
called Philosophie de la Nature (in 1770) which was condemned by the Chatelet in 1775 and after which Sales was 
imprisoned. Chatalet, after lengthy proceedings sentenced, Delisle to perpetual banishment on absurdly inadequate 
grounds, but the sentence was quashed by the parliament. Izouard wrote a number of philosophical, historical, and 
political works including a defense of freedom of the press, and a utopian work based on Plato's Republic which 
impressed Voltaire, but he remains a relatively unstudied figure in French 18th century philosophy.  The fourth 
edition had first appeared in 1793-5 but our author condemns the poor printing of that edition and has corrected the 
errors and omissions of that issue and has added some new text and a map of Atlantis. It is interesting to note that he 
remarks that America has been left off his maps as it is still too new to picture accurately. The title of Izouard's work 
is reminiscent of Court de Gebelin's grammatically based work and is sometimes confused with it but Izouard calls the 
other work a poor performance. One available book of his contains seven engraved t.p.s & 30 plates including 13 
folding maps (3 fully hand-colored), and 3 folding astrological star charts some signed by Macret, Monnet, Schmitx, 
etc.; portrait of Delisle de Sales by Duflos after Borel." 
 
(add discussion) 
 
Reasonable Drama | Newton in Senegal 
In 1777, Sales’ penned “Reasonable Drama”, a short Socratic dialogue 
style satirical play, accompanied by an image of “Newton in Senegal”, 
shown adjacent, which is found in volume four of his The Philosophy of 
Nature, with a accompanying discussion section, of controversial nature, 
the gist of which, as summarized by Patricia Fara (2002), situates an 
allegorical tale of Newton perched by the coast in Senegal, Africa, 
representative of a civilizing force of the enlightenment, taking time off 
from checking his calculations of the tides to contemplate the grandeur 
of nature, during which Newton, presented as vegetarian, enters into a 
dialogue with a merman, an oyster, and a native African about whether 
or not they should eat each other. Newton, set up as an icon of 
rationality, concludes that only African is worth teaching, since his 
perception of God as a cockchafer does at least indicate that he can 
acquire a human soul. [4] 
 
Bible | Earth age 
Sales challenged the young earth biblical 6,000 year old date of creation 
which was popular in his day, instead believing on the basis of 
astronomical data that the earth was around 140,000 years old and that 
it took 40,062 years to cool down following its formation. He however 
rejected the three-million year old date of the earth which was taught in 
India at the time. [3] 
 
Prison and banishment 
See main: Human molecule (banned) 
Sales' Philosophy of Nature, supposedly, was condemned by the 
Chatelet (a Paris courthouse and prison) in 1775 after which Sales was 
imprisoned and later sentenced to perpetual banishment on what have 
been called "absurdly inadequate grounds". Alternatively, at first the 
book passed unnoticed, by then in 1777 began to attract objectionable 
attraction owing to its moral views considered contrary to religion, during which time he was condemned to 
perpetual banishment by the order of the Chatelet.  
 
Voltaire 
While imprisoned, in 1777, Sales (age 36) was visited by French philosopher Voltaire (1694-1778) (IQ=195) (age 83), a 
year before his death, who gave 500 pounds to towards his release, which is equivalent to 91,000 dollars in 2013 
inflation terms.  
 
Philosophy of Nature 

 

Sales' illustration of “Newton in Senegal” (see: 
social Newton), from his satirical play 
“Reasonable Drama” (1777), showing Newton, 
depicted as a vegetarian, eavesdropping on a 
conversation between a merman, a meat-
eater, and an oyster, which is desperately 
reasoning for its life, amid which a African, 
who believes in a scarab-like god, enters the 
scene, illustrating the idiosyncrasies and 
seeming moral conundrums involved in so-
called morality of eating. [4] 
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There do not seem to be any English translations of Sales' best-known work The Philosophy of Nature: Treatise on 
Human Moral Nature. The following is a translate of the French Wikipedia article summary of Sales' Philosophy: [3] 
“Philosophically, Delisle claims to Locke and envisions a world whose God is the architect and the nature of the 
machinist. A primitive fire, God's instrument and agent of nature, communicates to the world movement and life. In 
psychology, Delisle was inspired by Descartes basing the exploration of human faculties on the experience of 
consciousness rather than the rationalist assumptions. In ethics, consistent with French philosopher Claude-Adrien 
Helvetius, who says that self-love is the sole foundation. The state of nature, in his view, a dream that man is born to 
live in society, and all laws that underpin the social order are identical with those upon which our own happiness. The 
ideal government is held as far from the despotism of anarchy.” 
 
(add discussion) 
 
Human molecular hypothesis 
In 1789, Sales introduced the human molecular hypothesis via his coining of the term ‘human molecule’, or molécules 
humaines (French), referring to a person atomically, in the following way: [1] 
 
“We conclude that there exists a principle of the human body which comes from the great process in which so many 
millions of atoms of the earth become many millions of human molecules.”  
 
from the fourth volume of his multi-edition, multi-volume opus The Philosophy of Nature: Treatise on Human Moral 
Nature, first published in 1770 and expanded over the years, supposedly going through seven editions, increasing in 
size to include up to a dozen volumes. The following shows the full French to English translation where Sales uses the 
term molécules humaines or human molecules: [1] 
“Il faut conclure de mon fyrtême, que Sevu le principe du 
corps humain vient de la terre qui d'abord a végété, & de 
l'état de végétal a enfuite paffé à celui d'animal: cet 
animal a fervi d'aliment à l'homme, & cet aliment a été 
d'abord du fperme , enfuite de la chair, des veines & des 
os dont l'être eft né , & après la naiffance il fubfifte, ou il 
ne fubfifte pas. — Sachez donc, vous qui cherchez le 
grand œuvre, que de tant de millions d'atomes de la 
terre^ à peine un feul devient affez actif pour végéter ; 
que la plus petite partie de mille millions de végétaux 
devient animale ; que de mille millions d'animaux une 
feule molécule devient humaine, & que de mille millions 
de molécules humaines, il n'y en a qu'une qui devienne 
une goutte de fperme ce n'eu pas tout encore : de mille 
million.' de gouttes de fperme, une feule devient 
femence : de mille millions de parties de femence, une 
feule arrive à la matrice, & de mille millions de ces 
particules féminales qui arrivent à la matrice, il en naît 
un feul homme, & de mille millions qui naiffent, un feul 
fubiifte, & de mille millions qui fubfiftent un feul eft 
Mufulman, & de mille millions de Mufulmans, un feul a 
la vraie foi , & de mille millions de fideles un feul eft 
philofophe, & de mille millions de philofophes, un feul 
devient adepte. — Le but de tant de générations eft 
donc un adepte : ainfi la nature emiere a contribué * à 
fon exiftence.” 

“We conclude my fyrtême, Sevu that the principle of the 
human body comes from the earth first vegetated, and 
the rule of plant has pafled afterwards to that of 
animals: This animal ferved food to man, and the food 
was the first fperme, and afterwards of the flesh, veins 
and bones which is being born, and after the birth it 
subsists, or it does not subsists. - Know So, who seek the 
great work, as so many millions of atoms of the earth 
just one only becomes active enough to vegetate; the 
smallest part of a mile million plant becomes animal, 
than a thousand millions of animals alone molecule 
becomes human, and how many thousand millions of 
human molecules, there is only one that will become a 
drop of sperm this n'eu not all: one thousand million. 
Drops of fperme, alone becomes a feeds: one thousand 
million games of feeds, one reaches the matrix alone, 
and a thousand million of these particles Feminale 
coming to the matrix, there arises a alone man, and a 
thousand million who are born, a fubiifte alone, and a 
thousand million that subsist alone is a Mussulman, and 
a thousand millions of Mahometans, one only has the 
true faith, and a thousand million faithful one alone is 
philosopher, and a thousand million philosophers, one 
only becomes a follower. - The goal of many generations 
is thus a fan: thus nature ime has contributed to 
existence.”  

 
(add discussion) 
 
Quotes | About 
The following are quotes about Sales: 
“I think this work is worn out. The same goes for philosophical books in general, which have rarely been requested for 
more than a year now.” 
— Jean-Felix Charmet (1781), “Letter to Societe Typographique de Neuchatel”, Jun 9 [5] 
  
“Among his many books, is often found a vast erudition, often brilliant ideas and new.” 
— Anon (c.1800), quote from the description of 1804 seven-volume set (Ѻ)  
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Salingaros, Nikos   
In hmolscience, Nikos Salingaros (c. 1949-) is a Australian-born American 
mathematician and architect noted, in architectural thermodynamics, for his 1997 
thermodynamics-in-namesake model of things such as "living buildings", architectural 
temperature, among others. 
 
Overview 
In 1997, Salingaros, in his “Life and Complexity in Architecture from a Thermodynamic 
Analogy”, wherein he attempted to outline a simple model, using ideas of Christopher 
Alexander, to estimate certain intrinsic qualities of a building, according to which the 
architectural temperature T is defined as the degree of detail, curvature, and color in 
architectural forms. The following is an example quote: [1] 
 
“The connection between biological life and architectural life, as an organization of 
matter and energy of human actions, arises from thermodynamics.”  
 
Salingaros uses verbalized analogies, unitless thermodynamic variables, e.g. 
architectural entropy and architectural temperature, chaos theory, and complexity, outlining what he calls the “three 
laws of architectural order” geared to match building design with emotional comfort and beauty. [1] 
 
Education 
Salingaros completed his BS from the University of Miami in 1971 and his MS (1974) and PhD (1978) from the State 
University of New York, all in physics. [2] He is currently a professor of applied mathematics at the University of Texas 
at San Antonio. Salingaros also serves as a visiting (or adjunct) professor at Technologio de Monterrey (urbanism), 
Mexico, University of Delft, Holland (urbanism), and University of Rome III (architecture), Italy.  
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Salmon, James   
In hmolscience, James Francis Salmon (c.1934-) is an American physical chemist, 
mechanical engineer, and reverend noted for a number of publications surrounding the 
work of Pierre Teilhard, admixtured with the works of Ilya Prigogine, Alfred Whitehead, 
Harold Morowitz, among others, in a general effort to supplant reductionism with 
Christian-infused emergence, so to meld religion into science, via ontic opening 
argument. [1]  
 
Teilhard 
In 1981, having been inspired by the writings of French thinker Pierre Teilhard, Salmon 
founded the annual Cosmos and Creation Conference at Loyola University, directing the 
conference until his retirement in 2010, with the overt focus on promoting a Christian 
interpretation of theology of creation in an evolutionary world or evolving universe as a 
whole. (Ѻ)  In 2009, Salmon, in his “Emergence in Evolution”, citing Teilhard on human 
molecules, and Robert Laughlin on emergence, stated the following ideology: [3] 
 
“It eliminates the dualism that plagued science and philosophy since Descartes' general metaphysical ... irreversible 
chemical phenomena could very will make it a ‘perennial’ philosophical discourse for ... No other substance but this 
could produce the human molecule.” 
 
The article lists the key words: emergence, matter, chemical self-organization, thermodynamics, process 
metaphysics, Whitehead, and Teilhard, which are but cherry picked toolism playthings of the ontic opening theorist.  
 
Education 
Salmon completed his BS in mechanical engineering at Stevens Institute of Technology, his MA in philosophy at 
Boston College, and his PhD in physical chemistry in 1961 with a dissertation on “Some properties of tetramethyl-
disiloxydialuminum and interaction of boron phosphide diiodide with ammonia and ethylamine” at the University of 
Pennsylvania. Salmon studied theology at Woodstock College, thereafter becoming an ordained priest. [2] Since at 
least 2002 to 2014, Salmon has been a professor of chemistry and theology at Loyola University, Maryland. (Ѻ) (Ѻ) 
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Salthe, Stanley   
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In science, Stanley Salthe (1930-) is an American zoologist noted for his 1993 to 2003 
promotion of his nearly-incoherent infodynamics theory, an attempt at blending 
Austrian physicist Ludwig Boltzmann’s statistical mechanical models of entropy as 
disorder, with American electrical engineer Claude Shannon’s information entropy 
(bitropy) theories, and Belgian chemist Ilya Prigogine’s dissipative structures theories. 
[1] Salthe was a reviewer for American philosopher Alicia Juarrero’s 1999 Dynamics in 
Action. [2] 
 
Education 
Salthe completed his PhD in zoology in 1963 at Columbia University. Presently, he is a 
professor emeritus of the Brooklyn College of the City University of New York and a 
visiting scientist of biological sciences at Binghamton University, New York. 
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Salzer, Herbert   
In chnops-thermodynamics, Herbert E. Salzer (1915-2006) was an American applied 
mathematician noted for his age 23 (1938) corrections to Einstein's unified field theory 
equations and more importantly his rather impressive and unique 1957 (age 42) 
“Toward a Gibbsian Approach to the Problems of Growth and Cancer”, in which he 
outlines a Gibbsian thermodynamics theory of form development, normal and 
abnormal, at the cellular level. 
 
Overview 
In 1950s, Salzar began reading, in detail, the thermodynamics works Willard Gibbs. In 
1957, Salzar published his “Toward a Gibbsian Approach to the Problems of Growth 
and Cancer”, the abstract of which is as follows: 
 
“Certain sections of Josiah Willard Gibbs's thermodynamics papers might be applicable 
to biological equilibrium and growth, normal or abnormal. Gibbs added terms⌆ Μ i dm 
i to the differential of the internal energy dε=tdη−pdΝ, (t=temperature, p=pressure, 
η=entropy, Ν=volume) where μi=δεδmi is the potential of substance m i , to provide for chemical as well as thermal 
and mechanical equilibrium. In this article a further generalization is suggested, to include biological equilibrium by 
adding to de terms of the form GdN, the variable N being the number of cells, where G=δεδN is a “growth potential” 
that measures exactly the resistance toward spontaneous growth. The function G, like Μ i is intensive in nature (i.e. 
depends on intensive variables only) except for a conversion factor dMdN, M=⌆m i , affording possible insight into 
why incipient abnormal growth is often independent of the number of cells. Useful applications might follow from 
identities between δGδη,δGδv , or δGδmi and δtδN,−δpδN or δμiδN respectively. The following new function is 
studied, ζ¯=ζ−GN , a natural generaliza on of the Gibbs free energy function ζ, the possibility of measuring it 
electrically, and comparison of its role with that of ζ for the possible experimental determination of G. Gibbs's 
necessary and sufficient conditions for heterogeneous equilibrium of n components in m phases are generalized and 
also modified to include broader restraining conditions like ∑mi=1δNj(i)⩾o ,j=1,f,n, the > being characteristic of only 
living cellular phases. Careful appraisal of the term “biological stability” is followed by new criteria for stability, 
instability, and limits of stability, (neutral equilibrium) in terms of derivatives of G, with possible medical applications. 
Three different sections of Gibbs's works tend to indicate that, for a biological phase, lower pressure usually increases 
its stability. The equation p′′−p′=σ(Ir+Ir′) , where σ=surface tension, p′, p′ = pressures, r, r′=radii of curvature, is 
applied to possible control of tissue growth at interfaces. Methods of altering the equilibrium between three phases 
A, B, C by varying the interfacial tensions σ AB ,σ BC ,σ AC, using relations like AB <σ AC + BC for stability of the A, B 
interface, suggest different means for shifting biological equilibrium between normal and abnormal cells through the 
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introduction of new third phases at the interface. Various devices are mentioned for possible control of growth 
through proper channeling of surface or other equivalent forms of energy.” 
 
Salzer’s article is a bit of a rare gem; since 2014, e.g., it has only been cited by three scholars: Alexander Zotin (1972, 
1997), American biomedical engineer Martin Macklin, and his interesting “Free Energy of Cell Differentiation” (Ѻ) 
(1969) article, and G.W. Swan (“Tumor Growth Models and Cancer Chemotherapy”, 1987). This paucity of citation can 
be attributed to the following rather humorous yet at the same time fascinating prerequisites Salzer discusses in the 
opening of his article: 
 
“For a number of years the writer has studied rather thoroughly the life and works of that greatest of all American 
theoretical scientists, Josiah Willard Gibbs (Wheeler, 1952), with more emphasis upon the first of the two volumes of 
his collected works, that dealing with thermodynamics and heterogeneous equilibrium. The reader is assumed to be 
familiar with that part of Gibbs’ work. A number of semi-popular articles (Garrison, 1909 a and b; Donnan, 1924; 
Miller, 1925) contain convenient summaries and explanations of the more important ideas of Gibbs, sufficient to 
familiarize the reader with his work and to follow most of this discussion. For a better understanding, the writer 
advises study of the collected works of Gibbs (first volume only) and the two volume commentary by Donnan and 
Haas.”  
 
(add discussion) 
 
In 1997, Russian biophysicist Alexander Zotin credited Salzer as one of the early thermodynamic theories of 
development pioneers as follows: [2] 
 
“All phenomena occurring in nature may be subdivided into two classes: occurring on their own (that is spontaneous 
processes) and occurring as a result of some forces (action-compelling processes). It is evident that the development 
of an organism is a "spontaneous process", and we can hardly imagine this process to be the result of some forces 
outside an organism. We cannot accept the vitalism views of special forces or laws inside organisms, which are not 
physical but may determine. The phenomenological theory of ontogenesis regards the processes of organism 
development, growth and aging as a spontaneous process of living system transition from a less probable state to a 
more probable one, which may be described in terms of thermodynamics. In this respect, it takes over after other 
thermodynamic theories of development (Bauer, 1935; Salzer, 1957) and especially the theory of Prigogine-Wiame 
(Prigogine and Wiame, 1946; Prigogine, 1967; Zotin, 
1972).” 
 
Einstein 
In 1938, at age 23, Salzer, while working on his 
master’s degree in mathematics and applied 
sciences at Columbia University, wrote Einstein to 
question him about a point regarding his first 
approximation equation in his relativity theory, after 
which Salzer received two letters from Einstein in 
which he thanked Salzer for the correction, stating 
“therefore your transformation equation is correct, 
mine wrong”. [3] Despite prolonged efforts to 
develop a unified field theory concerning gravitation 
and electromagnetic fields, Einstein completely 
abandoned all work on this venture around 1931. 
After Salzer's letter, Einstein revisited his previously 
abandoned search for an acceptable set of field 
equations to justify his approach for a unified theory 
on distant parallelism. The letters, auctioned in 
2013, were evaluated at $400,000 dollars. [4] 
 
Education 
Salzer completed his MS in mathematics and applied sciences at Columbia University; after graduate school, he went 
on to become a mathematician, scientist, and inventor. [3] 
 
Tributes 
The following are noted praise and or tributes: 
 
“Salzer was one of the few people on the planet who could say that he corrected Albert Einstein’s math—and got the 
brilliant physicist to admit as much.” 
— Gary Buiso (2013), “He Proved Einstein Was Wrong” [3] 

 

Salzer's neice Jacqueline Salzer behind Einstein's two 1938 thank-you 
letters to Salzer, in regards to corrections to transformation 
equations in his unified field theory work, which fetched near to 
$400,000 dollars in a 2013 auction. [3] 
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Samuels, Ernest   
In hmolscience, Ernest Samuels (1903-1996) was an American lawyer and English 
professor noted for his detailed three-volume biography of American physical science 
historian Henry Adams, in which are found a number of very ripe unpublished personal 
communication statements made by by Adams, in his letters and communication notes, 
such as found in his efforts to find a physico-chemical proofreader (see: Henry 
Bumstead) and his 1907 to 1909 efforts to formulate a physico-chemical based dynamic 
theory of history, based on the works of Willard Gibbs, according to which he began to 
conceptualized himself as a "phase" or equilibrium state. [1] 
 
Adams | Biography 
Samuels’ biography of Henry Adams, a precipitate or outgrowth of his 1942 PhD 
dissertation, was published in three volumes: The Young Henry Adams (1948), Henry 
Adams: the Middle Years (1958), and Henry Adams: the Major Phase (1964), the last of 
which won a Pulitzer Prize, all of which were truncated into a one volume abridged 
edition (1989). Samuels was a great connoisseur of Adams personal correspondences: in 1956, e.g. Samuels traveled 
to Italy to meet with the art connoisseur Bernard Berenson, who owned letters written by Adams. Samuels also 
wrote prefaces and introductions works by Adams, including: Mont-St.-Michel and Chartres (1961), Democracy (1961) 
and The Education of Henry Adams (1974); he also served on the advisory committee for the publication of the Henry 
Adams papers and helped edit the collected letters in three volumes. A one-volume abridgement of the letters was 
published in 1992. [2] 
 
Education 
Samuels completed a bachelor’s degree in 1923 followed by a law degree in 1926 at the University of Chicago, after 
which he practiced law in El Paso, Texas, from 1928 to 1930. He then completed a MA in English in 1931, then 
practiced law in Chicago from 1933 to 1937, and from 1937 to 1939 was an English instructor at Washington State 
University. [2] In 1942, Samuels completed a PhD in English with a dissertation on “The Early Career of Henry Adams” 
at the University of Chicago, after which he began teaching English at Northwestern University, becoming 
department chair in 1964 and retiring in 1971. [2] 
 
Quotes 
The following are noted quotes: 
 
“Man must jump, as Adams liked to say, if he would save himself; a moral and intellectual elite must be recruited. If 
nothing else would serve to make moral philosophers out of historians, the fear of imminent annihilation might. 
University education must be revolutionized by the physicist-historian.” 
— Ernst Samuels (1989), Henry Adams [1]  
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Samuelson, Paul   
In hmolscience, Paul Samuelson (1915-2009) (CR:89|#52) was an American physics-
trained economist noted, in economic thermodynamics, notable for his circa 1940 to 
1970s efforts to derive economics via what he refers to a "mathematical 
isomorphisms" of the thermodynamics of Willard Gibbs, as communicated to him via 
his mentor Edwin Wilson and the so-called Harvard Pareto circle.  
 
Economic stability | Equation 133  
In 1938, Edwin Wilson, amid various letter communicates on his steam engine/physical 
chemistry based "mathematical economics" course, he was teaching at Harvard, wrote 
the following to Samuelson with critical comments on a paper by Samuelson: 
 
“Moreover, general as the treatment is I think that there is the possibility that it is not 
so general in some respects as Willard Gibbs would have desired. [In] discussing 
equilibrium and displacements from one position of equilibrium to another position 
[Gibbs] laid great stress on the fact that one had to remain within the limits of stability. 
Now if one wishes to postulate the derivatives including the second derivatives in an absolutely definite quadratic 
form one doesn’t need to talk about the limits of stability because the definiteness of the quadratic form means that 
one has stability. I wonder whether you can’t make it clearer or can’t come nearer following the general line of ideas 
[that] Gibbs has given in his Equilibrium of Heterogeneous Substances, equation 133.” 
 
The very impressive mention of "equation 133", from Gibbs' subsection "Internal Stability of Homogeneous Fluids as 
indicated by Fundamental Equations", is the following: 
 

 
 
Wilson, in other words, is suggesting, as it seems to be, to Samuelson that he use the Gibbs fundamental equation to 
formulate a theory of economic stability. Very hilarious indeed. Even the best of the best top dozen of the three 
dozen or so known human free energy theorists have been barely able to get a handle on this very intricate problem. 
No wonder Samuelson, into the 1970s, would become so irritated when people queried him about entropy and or 
sent him entropy-based economic papers to look at. 
 
Overview 
Samuelson, a student of Edwin Wilson, the sole protege of Willard Gibbs, and from hims he learned that the 
variational calculus of chemical thermodynamics could be used as a general model to reformulate utility. Samuelson, 
in short, in some ways, was a precipitate of the Harvard Pareto circle, noted for his use of analogy concepts from 
chemistry (e.g. Le Chatelier's principle), physics (equilibrium), thermodynamics (entropy) in various economic 
theories; for being a second generation student, so to speak, of Willard Gibbs; and for his post-1970s strong vocal 
skepticism of the use of thermodynamics, particularly entropy, in economic models. The following is an snippet from 
Samuelson’s collected works abstract: (Ѻ) 
 
“One of Samuelson's many novel contributions was that he generalized and applied mathematical methods 
developed for the study of thermodynamics to the field of economics. His inspiration for doing so came, in part, from 
his mentor, polymath Edwin Wilson who was a former Yale student of the founder of chemical thermodynamics, 
Willard Gibbs. Samuelson, therefore, is a successful example of interdisciplinarity, and he combined these ideas in his 
magnum opus Foundations of Economic Analysis (1947).”  
 
Samuelson won the 1970 Nobel Prize in economics for his theories, the second year of the prize. [3]  
 
Education | Pareto-Henderson-Gibbs 
In 1925, Samuelson, age 20, completed his BS in physics (Ѻ)(Ѻ)(Ѻ) from the University of Chicago, after which he 
completed his MS in 1936 at Harvard. From 1937 to 1940, Samuelson entered the Harvard’s Society of Fellows (1937-
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40), an alternative program, founded by Abbott Lawrence and Lawrence Henderson (1878-1942), where students 
could spend three years pursuing any research that interested them, but were prohibited from working on their PhD 
dissertations.  
 Henderson, of note, had in 1928 published an 
equilibrium theory of blood, during which time he 
assumedly began to learn about Gibbs, in followup 
to this, published his 1935 Pareto’s General 
Sociology: a Physiologists Interpretation, in which 
he explains French-Italian engineer Vilfredo 
Pareto’s 1916 four-volume Treatise on General 
Sociology, and Pareto’s view of society as a system 
of “human molecules”, via the logic of Gibbsian 
thermodynamics, using what Henderson calls 
Gibbsian "analogies", where a social system is said 
to contains individuals roughly analogous to "Gibbs’ 
components". [18]  
 Direct connections between Henderson and 
Samuelson, if they exist, in regards Henderson 
specifically mentoring Samuelson about Gibbs and 
Pareto and sociology/economics, remain to be 
ferreted out.  
 American science historian Hunter Crowther-
Heyck (2005) seems to stitch out some semblance 
of a Henderson-Samuelson-Pareto connection, 
stating that Samuelson used Pareto’s ophelimity 
model of utility, which in turn was being popularized, at Harvard, in the 1930s, in the enthusiastic seminars on Pareto 
that Henderson was giving. [19] 
 
Education | Pareto-Wilson-Gibbs 
In any event, at some point along the line, during this period at Harvard, Samuelson studied under American 
mathematician Edwin Wilson, who was interested in Pareto economics theories, possibly via Henderson influence, 
and who himself had been the sole protégé of American engineer Willard Gibbs. In 1970, in his famous two-cultures 
ambivalent Nobel Laureate speech “Maximum Principles in Analytical Economics”, in reflection on this Wilson 
influence, Samuelson stated the following: [17] 
 
“I was struck by a remark made by an old teacher of mine at Harvard, Edwin Bidwell Wilson. Wilson was the last 
student of J. Willard Gibbs' at Yale and had worked creatively in many fields of mathematics and physics; his 
advanced calculus was a standard text for decades; his was the definitive write-up of Gibbs' lectures on vectors; he 
wrote one of the earliest texts on aerodynamics; he was a friend of R. A. Fisher and an expert on mathematical 
statistics and demography; finally, he had become interested early in the work of Pareto and gave lectures in 
mathematical economics at Harvard. My earlier formulation of the inequality in Eq. 4: 
 

 
 
owed much to Wilson's lectures on thermodynamics. In particular, I was struck by his statement that the fact that an 
increase in pressure is accompanied by a decrease in volume is not so much a theorem about a thermodynamic 
equilibrium system as it is a mathematical theorem about surfaces that are concave from below or about negative 
definite quadratic forms. Armed with this clue, I set out to make sense of the Le Chatelier principle.” 
 
In lecture, Wilson had taught Samuelson Le Chatelier’s principle, which explained to Samuelson that in a system 
(chemical or economic) the changes in the equilibrium is a constrained maximization problem when one of the 
constraints is marginally tightened or relaxed and thus solved by the “variation principle”. At some point therein, in 
this 1930s period, Wilson taught a seminar on mathematical economics which Samuelson and a few others attended. 
[20] This seminar may be "Wilson's lectures on thermodynamics" to which Samuelson is referring (1970) to above? 

 

Samuelson learned about Gibbs-Pareto based economic equilibrium 
models, in the 1930s at Harvard from either Lawrence Henderson, 
whose program he was in, and or Edwin Wilson, one of his 
dissertation mentors, from whose lectures he learned Le Chatelier's 
principle. 
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Dissertation  
Samuelson, following his Harvard’s Society of Fellows 
intellectual sojourn, quickly wrote up his PhD 
dissertation, after which, as the story goes, when he 
completed his defense of his doctoral dissertation, one 
member of the committee turned to another and said, 
“did we pass?”. Specifically, as William Barnett, in co-
editor association with Samuelson (2007), summarizes: 
[16] 
 
“It is widely reported that at the end of Samuelson’s 
dissertation defense at Harvard, the great economist 
Joseph Schumpeter turned to Nobel Laureate, Wassily 
Leontief, and asked, ‘Well, Wassily, have we passed?’”   
 
The exact date of this defense needs to be tracked down, but whatever the case, most sources report that Samuelson 
received his PhD in 1941 from Harvard —though, to note, somehow, he had moved to MIT before finalizing his PhD 
(see below) (check).  Samuelson’s thesis, according to Andrew W. Lo, modeled each person as an economic agent, and 
assumed that each individual acted so as to maximize a quantity called ‘expected utility’, a model with which he 
assumed should be able to predict their behavior in much the same way that physicists predict the behavior of 
physical objects. The thesis soon won international acclaim as well as the David A. Wells Prize (1941) for best 
publishable thesis, and was eventually published in 1947 under the title Foundations of Economic Analysis, the first 
run 750 copies selling out and soon thereafter was selling at nearly 50,000 copies a year, and would soon become 
one of the highest selling college textbooks of all time, and as Samuelson latter put it, the work done in his 
Foundations, won him the 1970 Nobel Prize. [13] 
 
Harvard → MIT | Newton's third law of motion 
In Dec 1939, Samuelson received a letter of recruitment from Harold Freeman, a former co-student with Samuelson 
from 1936-68, who was now an associate professor at MIT. In Oct 1940, Samuelson departed from Harvard, owing to 
a number of argumentative circumstances, to MIT where he became professor of economics. [14] In this transition, 
period, sometime one or after October 10, when MIT president Karl Compton offered Samuelson an assistant 
professorship, Rupert Maclaurin—an economics professor and son of former MIT president Richard Maclaurin—
phoned him daily, dangling before him the prospect research funds, including money offered by businessman Roger 
Babson (1875-1967) to support the study of the “implications for economics of Isaac Newton’s law of action and 
reaction” (see: third law of motion), as English economist and Samuelson biographer Roger Backhouse summarizes 
things. [15] 

 
Foundations | 1947 
Samuelson's general economic model, in particular, was influenced by Gibbsian 
equilibrium criterion. His 1947 book Foundations of Economic Analysis, from his 
doctoral dissertation, is based, in theme, on Gibbs' 1876 On the Equilibrium of 
Heterogeneous Substances. [1] Samuelson was the sole protegé of the 
polymath Edwin Wilson, who had himself been the sole protegé of Yale's great 
physicist Willard Gibbs. [2] During these formative years, Gibbs' theories on 
equilibrium and chemical thermodynamics influenced them both in their ideas 
on the equilibrium of economic systems. In his seminal Foundations, Samuelson 
suggested, for example, that variation of the demand for a factor with a change 
in its price was analytically similar to thermodynamic variation in the pressure, 
volume, and temperature of an ideal gas. [9] All of this is pure Gibbsian. In fact, 
one may argue that the terms "foundation" and "variation" were plucked 
directly from the first page of the abstract to Equilibrium, wherein Gibbs states:  
“Little has been done to develop the principle [of entropy] as a foundation for 
the general theory of thermodynamic equilibrium, which may be reformulated 
as follows: for the equilibrium of any isolated system it is necessary and 
sufficient that in all possible variations of the state of the system which do not 
alter its energy, the variation [δ] of its entropy shall either vanish or be 
negative.”  
 

In short, Samuelson seemed to have adopted the variational logic of differential equations employed in 
thermodynamics, where variation goes by the mathematical name of "derivative", to be applied in economics. 
Samuelson, however, maintains that his borrowing of thermodynamics to application in theoretical economics is only 
as “mathematical isomorphisms” between the maximum-minimum structures of thermodynamics and the cost-

 

A photo of Samuelson, in his later years, in his office, in an 
article discussing how in 1938 he remaindered “utility” theory 
as obsolete. (Ѻ)  

 

A signed copy of Samuelson’s 1947 
Foundations of Economic Analysis, 
with its opening Willard Gibbs quote: 
“mathematics is a language”, from 
which he supposedly borrowed the 
minima and maxima differential 
methods for use in economic analysis. 
(Ѻ)  
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profit-utility systems of economics. [10] 
 
Samuelson | 1960-70s 
Into the late 1950s going into the 1960s, Samuelson seems to have gone on the defensive in regards to his physical 
chemistry stylized economics models, in particular in regards to whether or not his analogies or thermodynamics 
conceptualized "mathematical isomorphisms" are real or just fictional contrivances. In 1960, to exemplify, Samuelson 
commented the following: [11] 
 
“The formal mathematical analogy between classical thermodynamics and mathematic economic systems has now 
been explored. This does not warrant the commonly met attempt to find more exact analogies of physical 
magnitudes – such as entropy or energy – in the economic realm. Why should there be laws like the first or second 
laws of thermodynamics holding in the economic realm? Why should ‘utility’ be literally identified with entropy, 
energy, or anything else? Why should a failure to make such a successful identification lead anyone to overlook or 
deny the mathematical isomorphism that does exist between minimum systems that arise in different disciplines?” 
 
At this point, one can begin to see Samuelson's mind begin to fall apart on this issue. His statement: "why should 
there be laws like the first or second laws of thermodynamics holding in the economic realm?", is clearly indicative of 
this. The reversal of this statement is that the first and second laws hold in all systems of the universe, as such the 
question becomes: "what are the economic determinants involved in the quantification of the governance of the first 
and second laws in economic terms?" 
 
Curiously, although Samuelson used and discussed thermodynamics in his own 
work, he seemed to become more and more pessimistic of the use of entropy 
and thermodynamics in general by others, especially in his later years, 
particularly after his 1970 Nobel prize win. In 1972, for instance, in a dismissal 
of the idea of a sociological thermodynamics, Samuelson concluded: [4] 
 
“The sign of a half-baked speculator in the social sciences is his search for 
something in the social system that corresponds to the physicist's notion of 
entropy.”  
 
Yet, in 1974, Samuelson wrote that a high-PQ trader “is in effect possessed of a 
‘Maxwell’s demon’ who tells him how to make capital gains from effective peek 
into tomorrow’s financial page reports.” [7] Again, in the 1980 edition of his 
famous Economics textbook, he outlines a discussion on “entropy economics”. In the same work, he outlines how, in 
his view, energy and entropy are consequential for economics: [6]  
 
“You can’t make a perpetual motion machine that will run by dropping a ball’s bouncing back to higher than its point 
of release. That’s a consequence of the first law of thermodynamics—which guarantees conservation (or constancy of 
the total energy). More subtle, but no less consequential for economics, is the second law of thermodynamics: it 
requires that the total entropy (or ‘disorder’) irreversibly increases, while the total of energy is remained constant.”  
 
So, on one hand (1972), he states that people who use entropy in the social sciences are half-baked, yet he advises its 
use in economics on the other hand (1980); a point of inconsistency in his mind? A turning point in the mind of 
Samuelson occurred following the publication of the eleventh edition (1980) of his Economics. In subsequent editions 
(after the eleventh), noted Egyptian-born American physicist Jack Hokikian, all mentions of entropy and the laws of 
thermodynamics had been removed? [8] At the 1989 Gibbs Symposium, organized to honor the memory of the 
theoretical physicist Willard Gibbs on the 150th anniversary of his birth, Samuelson had become even more 
pessimistic on the use of thermodynamics in economics: 
 
“As will become apparent, I have limited tolerance for the perpetual attempts to fabricate for economics concepts of 
‘entropy’ imported from the physical sciences or constructed by analogy to Clausius-Boltzmann magnitudes.”  

 

Samuelson in Washington in 1962, 
with an angry look. 
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He continues: [5] 
 
“The monthly mail still brings grandiose schemes to replace the dollar as a 
unit of value by energy or entropy units. Superficial knowledge of 
thermodynamics, brought into contact with ignorance of economics, cannot 
even in the presence of the catalyst of noble intentions beget stable 
equilibrium of useful of useful products. This is not a tautology, merely a 
finding of fifty-five years of reading the morning mail.”  
 
Whatever the reason, it is very curious that a student of Gibbs would find 
such irritation at the use of energy and entropy in the study of economic 
systems? 
 
Quotes | On 
The following are noted tributes: 
 
“Samuelson won the Nobel Prize in economics in 1970, while a professor at 
MIT. I was an undergraduate engineering student at MIT from 1959 to 1963. To all students at MIT in all fields, there 
were to ‘gods’ who loomed over the rest of the faculty: the great mathematician, Norbert Wiener, and the 
economist, Paul Samuelson.” 
— William Barnett (2007) [16] 
 
Quotes 
The following are other quotes: 
 
“The formal mathematical analogy between classicalthermodynamics and mathematical economic systems has 
nowbeen explored. This does not warrant the commonly metattempt to find more exact analogies of physical 
magnitudes—such as entropy or energy—in the economic realm. Whyshould there be laws like the first or second 
laws ofthermodynamics holding in the economic realm? Why should "utility'' be literally identified with entropy, 
energy, or anythingelse? Why should a failure to make such a successful identification lead anyone to overlook or 
deny the mathematicalisomorphism that does exist between minimum systems thatarise in different disciplines?” 
— Paul Samuelson (1960), "Publication"; cited by Jason Smith [21] 
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Sandage, Allan   
In hmolscience, Allan Sandage (1926-2010) was an American astronomer noted for his 
1958 determination of the Hubble constant, the constant that gauges the rate of the 
expansion of the universe, thereby obtaining the first semi-accurate evidence-based 
age of the universe measurement in the 14-billion-year range, in contrast to the then 
presumed 25-million-year age estimates. 
  
Religion 
Sandage, of Jewish ethnicity, stated that he was "almost a practicing atheist as a boy". 
[1]  In circa 1980, Sandage told physicist-minister Hugh Ross, chief of Reasons.org, then 
serving as minister of Sierra Madre Congregational Church, that he had recently 
converted to Christianity, after studying the Bible for 35-years, and that to find a 
suitable church to attend went around and asked the pastors of 66 different churches 
two questions, namely: 
  
1) Did I believe the Bible to be the error-free word of god, cover to cover, in all respects, including science and 
history?  
2) How old did I believe the universe to be? 
  
and that Ross was the only one who gave him answers “he felt he could endorse”, which is why he joined their 
church. 
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In 1985, at age 50, during a conference on science and 
religion, as a Christian, telling the audience that the big bang 
was a supernatural event, that science had taking us to the 
“first event”, but it could not take us further to the “first 
cause”, i.e. the sudden emergence of matter, space, time, 
and energy, which pointed the need for some kind of 
transcendence; in 1998, he told a reporter: “It is only 
through the supernatural that I can understand the mystery 
of existence.” [1] Thinks science and religion are not in 
conflict. (Ѻ) 
  
Education 
Sandage, supposedly, was the star student of Edwin Hubble, 
and thereafter carried on the work of his mentor. [2] 
 
Quotes 
The following are related quotes: 
  
“There is reluctance to reveal yourself as a believer, the opprobrium is so severe.” 
— Allan Sandage (1998), interview [2] 
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Sandham, James   
In hmolscience, James Sandham (c.1984-) is a Canadian writer noted, in literature 
thermodynamics, for 2008 The Entropy of Aaron Rosclatt, which touches on the 
philosophical turns involved in the youth-coming-into-manhood, i.e. of idealism into 
reality transition, themed on the inevitability of the second law. 
 
Overview 
In 2008, Sandham, in his The Entropy of Aaron Rosclatt, addresses “the confrontation of 
youth's crisp idealism with reality-the reality that life is not so easily understood or 
tamed, and that, despite our best efforts, we are all inevitably subject to the slow slide 
into entropy”. [2] 
 
Education 
Sandham completed his BA in political science in 2006 from the University of Guelph. 
[2] 
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Sandler, Stanley   

 

The 1985 view of the big bang according to Sandage. 
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In thermodynamics, Stanley I. Sandler (1940-) is an American chemical engineer noted 
for his 1977 seminal and very popular chemical engineering thermodynamics textbook 
Chemical and Engineering Thermodynamics, which as of 2006 is in its fourth edition. [1] 
Sandler is currently a professor of chemical engineering at the University of Delaware. 
He is the author of 10 books and over 340 articles. [2]  
 
Textbook | Origin  
The idea for Sandler's 1977 book Chemical and Engineering Thermodynamics is said to 
have grown out his own confusion about the subject as an undergraduate at City 
College of New York, which taught thermodynamics using a very application-focused 
learning style. Sandler states: [5] 
 
“Most of the previous books presented thermodynamics in a way that required 
students to memorize a specific way to do every problem. I thought it would be more 
effective to have a small set of very general equations and then be able to treat every new problem as a special case 
of those equations. That's how I taught myself, so I decided to write a textbook to teach others in this way.” 
 
The first edition of Sandler's book was published in 1977, 10 years after he began teaching. Since then, he has revised 
the book four times, each time incorporating changes based on new technology and feedback from his students. 
“When they didn't understand something, I realized that I needed to go back and make it clearer,” he says. Sandler 
states that the book reflects his own education at two very different institutions--undergraduate work at the City 
College of New York, which was very applied, and a doctoral degree from the University of Minnesota, where he was 
exposed to a more science-based approach to engineering. 
 
“I had a foot in both camps, so I tried to tie the fundamentals of thermodynamics to how the subject is used in 
industry,” he says. “The best way to motivate students is to impress upon them why they need to know the subject.” 
 
The most recent edition of Sandler's book incorporates new information about biochemical engineering. “It's 
important for students to recognize that while processing pharmaceuticals is different from processing oil and gas, 
much of the basic thermodynamic science and underlying principles are the same, even though the materials are 
different.” [5] 
 
Thims 
The second edition of Sandler’s textbook (1989) was used by American chemical engineer Libb Thims (creator of 
Hmolpedia), at the University of Michigan in 1995 in his chemical engineering thermodynamics curriculum, thus 
functioning to indoctrinate Thims into the science of thermodynamics and in some way to seed Thims’ curiosity as to 
the nature of equilibrium, Gibbs free energy, and the spontaneity criterion in application to the predictions of 
interpersonal human relationships. [4]  
 At one point, during lectures, Thims had the urge to raise his hand in class and ask how chemical 
thermodynamics applies to predictions of human relationships, but for whatever reason he kept mum and instead 
sought to figure out the subject on his own. Sandler’s textbook together with American evolutionary psychologist 
David Buss’ 1994 book Evolution of Desire, can be said to have seeded the idea of the science of “human 
thermodynamics” in the mind of Thims during his formative years.  
 This seed can be said to have directly resulted in the writing of the 2007 textbook Human Chemistry, the 
textbook on human chemistry (chapter eighteen Human Thermodynamics, being the first chapter on human 
thermodynamics), and the 2008 book The Human Molecule as well as, in a way, for the formation of the online wiki 
Encyclopedia of Human Thermodynamics, still in development as of 2009.  
 
Education  
Sandler completed his BS in chemical engineering in 1962 from the City College of New York and his PhD in chemical 
engineering from the University of Minnesota in 1966 with a dissertation on the “kinetic theory of gases”. Sandlers’ 
first published article was the 1964 “Nonstationary Diffusion” in Physics of Fluids. [3] 
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Sanford, Fernando   
In hmolscience, Fernando Sanford (1854-1948) was an American physicist, the 
founding physical science professor of Stanford University, noted for [] 
 
Overview 
In 1899, Sanford, in his address “The Scientific Method and its Limitations”, gave the 
following telling statement: [1] 
 
“It is not only in those departments of science where the uniformity of natural law 
would seem to be a legitimate deduction that the scientific method has found favor 
with investigators, for at the present time many of the writers on ethics and sociology 
and theology are attempting to apply the methods and the laws of physical science in 
their fields of investigation. It is noticeable, however, that it is not the new physics of 
energy, but the old physics of forces, which is being thus applied. The physics which has 
been rendered obsolete by the investigation of the century has been taken up by the 
sociologist, and we have this mighty organism, man, still struggling with as many forces as were formerly supposed to 
battle for the control of the physical bodies of his individual members. ... If there is any spiritual universe, the 
phenomena of ethics are spiritual phenomena. The assumption of natural law, that is, physical law, in the spiritual 
universe means that there is no spiritual universe.  
 A universe governed by the laws of physics is a universe in which there is no right or wrong, justice or injustice, 
reward or punishment: nothing but inevitable consequences. . . . This much, at least, is certain: if there is not a 
uniformity of nature in social phenomena so that effects follow causes with the same certainty as they do in the 
physical universe, then is there no science of sociology, and no such thing as a moral or social law. In so far as man is 
a free, moral agent, capable of determining his own conduct, all attempts at predicting what he will do under given 
circumstances must fail. Only in so far as man is governed, not merely influenced, by laws as unalterable and 
unvarying as are the laws of the physical universe, can his actions furnish the materials of scientific study. If, on the 
other hand, there are such laws, then all attempts of man at influencing the social order will be as successful as would 
attempts at revising the law of gravitation.” 
 
This passage is cited in full by Lester Ward (1903) in his social mechanics chapter. [2] Here we are reminded of 
Alexander Pope’s famously discussed 1734 “Shall gravity cease when I go by?” quip. 
 
Education 
Sanford completed his BS in 1879 at Carthage College, Wisconsin, after which he taught physics for three years at Mt. 
Morris College, Illinois, then became superintendent of schools for Olge County, Illinois. Then he traveled to Germany 
to study for two years, studying under German physicist Hermann Helmholtz. He then became professor of physical 
science, at Lake Forest University, Illinois, where he worked for a few years. Sanford was then approached by 
American university administrator David Jordan (1851-1931)—who himself had been approached in Mar 1891 by 
American railroad tycoons Leland Stanford and Jane Stanford to become the founding president of their soon-to-be 
launched egalitarian Stanford University, scheduled to open in September first professor of physical science, one of 
the 22 original faculty members, a position he accepted and held until his retirement in 1919. During his career, 
Sanford wrote many books and papers on the subject of physics, especially on electricity and the mechanism of 
electrification. [3] 
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Sanford, John   
In religious thermodynamics, John C. Sanford 
(1950-) is an American plant geneticist noted for 
his 2005 book Genetic Entropy in which he 
argues that the standard Darwin evolution 
motto, i.e. of life being the result of random 
mutations and natural selection, is false, on the 
premise that higher genomes degenerate over time, in accordance with the second 
law. Sanford is an atheist-turned-Christian. His points out that for many, when one 
abandons the life, death, purpose views of religion for science, that one is left with the 
resultant mindset question: [1] 
 
“Are you are just a meaningless bag of molecules—the product of nothing more than 
random molecular mutations and reproductive filtering?”  
 
To remedy this succumbing view and to reinstate a religious faith to the modern 
person, Sanford’s central argument states that:  
 
“For decades biologists have argued on a philosophical level that the very special qualities of natural selection can 
essentially reverse the biological effects the second law of thermodynamics. In this way, it has been argued, the 
degenerative effects of entropy in living systems can be negated—making life potentially immortal. However, all of 
the analysis of this book contradicts that philosophical assumption. Mutational entropy appears to be so strong 
within larger genomes that selection cannot reverse it. This makes eventual extinction of such genomes inevitable. I 
have termed this fundamental problem genetic entropy.”  
 
The basic points of this statement by Sanford are correct on the view of Clausius-Planck view that “the entropy of the 
universe tends to a maximum” (Clausius, 1865) + “entropy depends on disorder” (Planck, 1901), therefore the 
disorder of the universe tends to a maximum, and evolution should be impossible in a universe governed by the laws 
of physics. This issue has never been completely reconciled. Then, however, Sanford mixes this all together with 
diatribe on how God and Jesus are the answer: 
 
“I hate the consequences of entropy (degeneration). I hate to see it in my own aging body, in the failing health of 
loved ones, or in the deformity of a new-born baby. I find it absolutely ghastly, but also absolutely undeniable. The 
good news [is that] Jesus has the power to defeat death and degeneration.”  
 
The bit of thermodynamics discussion in Sanford’s book, which amounts to only a few pages, is pure nonsensical in 
style. He argues at one point, for example, that God gave us the genome and that the second law of thermodynamics 
can be found by plotting the descendents of Noah (in the bible) vs. life-span of each descendent. 
 
Education  
Sanford completed his BS (1976) in horticulture at Minnesota University, St. Paul, and both his MS (1978) and PhD 
(1980) in plant breeding and plant genetics at the University of Wisconsin, Madison.  
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Santa Fe Institute  
In thermodynamics schools, the Santa Fe Institute is a non-profit research institute, founded in 1984, located at 
Santa Fe, New Mexico, that has been focused over the years on topics such as chaos theory, complexity, self-
organization, thermodynamics of life, origin of life, far from equilibrium ideas, along with extrapolations of these in 
economics, sociology, and anthropology.  



4288     Hmolpedia 
 
Thinkers 
A number of noted thinkers, curious, been associated with or faculty of the Santa Fe Institute, including: Per Back 
(self-organized criticality), Stuart Kauffman (auto-catalytic cycles), Harold Morowitz (entropy in biology), Douglas 
White (anthropological thermodynamics), and Eric Smith (economic thermodynamics).  
 
External links 
● Santa Fe Institute (homepage) - SantaFe.edu. 
● Santa Fe Institute – Wikipedia.  
 

Sanville, Edward   
In human thermodynamics, Edward Sanville (1981-) is an American computational 
chemist noted for his 2005 objections to human thermodynamics as a science. In 
particular, in commentary to American chemical engineer Libb Thims, Sanville 
expressed the view that: [1] 
 
“I think human thermodynamics is pseudoscience. The interchanging of words with 
precise scientific meanings, i.e. bond, energy, reaction, hot, etc., with their everyday 
meanings is one of the cornerstones of pseudoscience. Of course human beings obey 
the laws of thermodynamics like everything else in the universe, but trying to apply 
equations which only describe larger systems of microscopic particles to analogous 
situations between human beings, just because the everyday and scientific words 
involved happen to correspond, [is a fallacious argument].”  
 
Education 
Sanville completed his BS in chemistry in 2001 at the University of New Hampshire, 
New Hampshire, and his PhD in computational chemistry in 2005 at Dartmouth College, Hanover, New Hampshire. He 
is currently a research assistant in neural networking and quantum molecular dynamics at mathematical sciences 
department of Loughborough University. 
 
See also 
● Human thermodynamics quotes 
 
References 
1. Sanville, Edward and Thims, Libb. (2005). "Human Thermodynamics: Science or Pseudoscience", conversation 
originating on Wikipedia talk pages (Sep–Oct). IoHT Publications.  
 
External links 
● Ed Sanville – Linkedin.com. 
● Edward Sanville (WayBack) – EdSanville.com. 
● Ed Sanville – MySpace.com.  
 

Saperstein, Alvin   
In hmolscience, Alvin M. Saperstein (c.1930-) is an American physicist noted for his 
1982 suggestion that moral implications of thermodynamics be taught to college 
physics students and for his 1980s to 1990s work on the physics of war; and for his 
1999 Dynamic Modeling of the Onset of War, wherein he attempts to model war using 
some type of linear equations. 
 
Morality 
See main: Morality and thermodynamics 
In 1982, Saperstein, in his “Point of View: Ethics in the Classroom: Morality and the 
Laws of Thermodynamics”, suggested that moral implications of thermodynamics be 
taught to college students, the abstract of which is as follows: [1] 
 
“The first and second laws of thermodynamics are usually presented as straight physics. 
Local problems (such as heat engines) may be assigned but seldom is any effort made 
to examine universal human problems. Considering moral implications of these laws 
makes them relevant to students, gaining their attention and easing instruction.” 
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(add discussion) 
 
War 
In 1984, Saperstein published “Chaos: a Model for the Outbreak of War”, the 
abstract of which is as follows: [2] 
 
“The chaos as formulated for physical dynamic systems is applied to a very 
simple nonlinear model of the arms race. The transition, from stability to 
instability, from arms race to war, could be analogous to the transition from a 
laminar to a turbulent (or chaotic) flow.”  
 
In 1999, Saperstein published Dynamic Modeling of the Onset of War. [3] 
 
Reductionism | Holism 
Saperstein gives the following statement, in regards to his position in respect to 
the debate between the holistics (holism) and the reductionists (reductionism), 
himself siding more on the latter side:   
  
“At first glance, it appears that the paradigm of ‘reduction’, the idea that the 
whole is just the sum of its parts (presuming, as it does, that the parts exist 
independent of the whole), is untenable when applied to a study of 
international relations. The opposite of reductionism might be characterized as 
‘holistics’, that you cannot understand the whole in terms of its parts but must 
create an entirely different science starting from the whole (e.g., developing a science of the physical behavior of 
gases without presuming the existence of molecules—a science which actually has been done, i.e. thermodynamics, 
with limited successes). The practitioners of reductionism would counter that if you really know the properties of the 
individual, including knowledge of how that individual is governed by the environment in which it finds itself, that you 
could deduce the properties of the collective. Such an attitude towards a science, such a working hypothesis for the 
acquisition of further knowledge, is non-testable, as is Occam’s razor. You can’t say reductionism is wrong; its 
supports will say you haven’t pushed it far enough. The same can be said for holistics. However, when progress 
towards knowledge in a reductionism sense is made (as was the case with the physics of gases), it is usually felt that 
more understanding has been gained: you know more about something when you can link its behavior to that of its 
elements. I choose to try to make progress in this sense.” 
  
(add discussion)  
 
Education 
Saperstein completed his BS in physics at New York University, his PhD in 1956 with a dissertation on “Analysis of 
Proton-Proton Scattering Using Energy Dependent Boundary Conditions” at Yale University, and in 2011 retired from 
a career as a physics professor at Wayne State University, Michigan. (Ѻ) 
 
References 
1. Saperstein, Alvin M. (1982). “Point of View: Ethics in the Classroom: Morality and the Laws of Thermodynamics” 
(abs), Journal of College Science Teaching, 12(1):10-11, Sep-Oct. 
2. Saperstein, Alvin M. (1984). “Chaos: a Model for the Outbreak of War” (abs), Nature, 390:303-05. 
3. Saperstein, Alvin M. (1999). Dynamic Modeling of the Onset of War. World Scientific. 
 
Further reading 
● Saperstein, Alvin M. (1984). “Chaos: a Model for the Outbreak of War” (abs), Nature, 390:303-05. 
 
External links 
● Saperstein, Alvin M. – WorldCat Identities.  
● Alvin Saperstein (faculty) – Wayne State University.  
 

Saslow, Wayne   

 

Saperstein's 1999 Dynamic Modeling 
of the Onset of War, wherein he 
employs equation overlay method on 
the cover. [3] 
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In hmolscience, Wayne M. Saslow (c.1941-) is an American physicist noted, in 
economic thermodynamics, for his 1999 human thermodynamics variable table, 
wherein he equates wealth to the negative of Helmholtz free energy. 
 
Overview 
In 1999, Saslow, in his “An Economic Analogy to Thermodynamics”, argued that the 
state of an economic system, being a physical system, must be quantified by a 
temperature and conjugate variable pair entropy. He also formulates an analogy 
version of free energy, Maxwell relations, and a Gibbs-Duhem relationship. The 
following is Saslow's human thermodynamics variable table: [1] 
 

 
 
Here he equates wealth W to negative Helmholtz free energy (-F), utility U to negative energy (-E), surplus Ψ to 
entropic energy (TS), price p to chemical potential, and number of goods n to number of chemical species crossing 
the boundary N. American economist Duncan Foley was the one who suggesting to Saslow that he develop an 
analogy between economics and thermodynamics. Saslow's work has been referenced by Victor Maslov. [2] 
 
Other 
Saslow's article formed the basis of Canadians physicists Hans Kreuzer and Isaac Tamblyn's 2010 Thermodynamics 
chapter section on economics thermodynamics. [3] 
 
Education 
Saslow completed his BA at the University of Pennsylvania, his MS at the University of California at Berkeley, and his 
PhD at the University of California at Irvine. He was a research associate at the University of Pittsburgh. He became a 
professor at Texas A&M University in 1971, where he currently resides. 
 
References 
1. Saslow, Wayne M. (1999). “An Economic Analogy to Thermodynamics”, Am. J. Phys. 67(12): 1239-47.  
2. Maslov, Viktor P. (2010). “Tropical Mathematics and the Financial Catastrophe of the 17th Century: 
Thermoeconomics of Russia in the early 20th Century.” Russian Journal of Mathematical Physics, 17(1): 126-40. 
3. Kreuzer, H.J. and Tamblyn, Isaac. (2010). Thermodynamics (§8.6: Thermodynamics in Economics, pgs. 162-66). 
World Scientific. 
 
External links 
● Wayne Saslow (faculty) – Texas A&M University.  
 

Sato, Naoki   
In hmolscience, Naoki Sato (c.1960-) is a Japanese genomics of photosynthetic organisms 
researcher noted for [] 
 
Overview 
In 2012, Sato, in his Entropy journal article “Scientific Elan Vital: Entropy Deficit or Inhomogeneity 
as a Unified Concept of Driving Forces of Life in Hierarchical Biosphere Driven by Photosynthesis”, 
positioned to introduce the concept of “entropy deficit” to be the new unified driving force of the 
biosphere; the abstract of his argument is as follows: [11] 
 
“Life is considered something different from non-living things, but no single driving force can 
account for all the different aspects of life, which consists of different levels of hierarchy, such as metabolism, cell 
physiology, multi-cellular development and organization, population dynamics, ecosystem, and evolution. Although 
free energy is evidently the driving force in biochemical reactions, there is no established relationship between 
metabolic energy and spatiotemporal organization of living organisms, or between metabolic energy and genetic 
information. Since Schrödinger pointed out the importance of exporting entropy in maintaining life, 
misunderstandings of entropy notion have been obstacles in constructing a unified view on the driving forces of life. 
Here I present a simplified conceptual framework for unifying driving forces of life at various different levels of 
hierarchy. The key concept is “entropy deficit”, or simply, ‘inhomogeneity’, which is defined as the difference of 
maximal possible entropy and actual entropy. This is equivalent to information content in genetic information and 
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protein structure (see: protein thermodynamics), and is also defined similarly for non-homogeneous structures in 
ecosystems and evolution. Entropy deficit or inhomogeneity is a unified measure of all driving forces of life, which 
could be considered a scientific equivalent to ‘élan vital’ of Bergson.” 
This is an example of someone lost in the garden of 
thermodynamics. 
 
Difficulties on theory 
A number of issues are involved in this abstract, the foremost of 
which is that Sato seems to be unaware of the historical attempts 
(as tabulated: here and in more detail: here) to quantify large 
scale social-population aspects of human systems and other bio-
animate systems using a Gibbs free energy differential-based 
formulation, which is the correct “driving force” for in the 
“hierarchical biosphere” as Sato labels it, as was first clearly 
summarized by Gilbert Lewis (1923). 
 Secondly, Sato’s “entropy deficit”, or inhomogeneity, which 
he defined as the difference between maximal possible entropy 
and actual entropy, is nothing but an “entropy antonym” of which 
there are dozens; and furthermore the notion that “order” is 
something that results within the gap of maximal possible entropy 
and actual entropy seems to be a culling of Victor Stenger’s 1995 
model of the universe (as diagramed adjacent). 
 Third, Sato’s equating of his “entropy deficit” with Henri 
Bergson’s century-old notion of “élan vital” associates his theory 
with vitalism, which is a defunct scientific theory, implying that his theory is also defunct. 
 Fourth, in his article he mixes in information theory, arguing that DNA is an "information-carrying molecule", and 
attempts to re-define entropy in units of bits, using the Shannon information model, which as Claude Shannon 
warned (1955) is a model not to be used outside of communication theory proper: [4] 
 
“Workers in other fields should realize that the basic results of the subject [communication channels] are aimed in a 
very specific direction, a direction that is not necessarily relevant to such fields as psychology, economics, and other 
social sciences.”  
 
Lastly, Sato’s opinion that “life is considered something different from non-living things”, highlights the fact that Sato 
is unaware that the concept of “life” is now a defunct scientific theory (see: defunct theory of life), replaced by the 
science of animate thermodynamics, the energetic and entropic study of carbon-based animated molecular 
structures (or “animated beings” as Henry Adams calls them; or animated matter, among other names); the first 
artificially synthesized (see: laboratory produced life) walking molecule being 9,10-Dithioanthracene (DTA) is the first 
molecule ever to be able to "walk" in a straight line by, in 
effect, mimicking the bipedal motion of a human being.  
 More recent examples being macroscopic 
movements are powered by molecular motors from the 
dynein, myosin and kinesin superfamilies. These motor 
proteins literally walk, step by step, along polymeric 
filaments, carrying out essential tasks such as organelle 
transport, according to which view the "life | non-life" 
divide or “unbridgeable gap model” dissolves, after which 
one is forced to conceded that the notion of “life”, 
particularly at the origin of life level (where atoms, 
chemicals, and molecules reign), is a religio-mythology 
based forced-contrivance passed along to us via our 
cultural heritage (Anunian theology, for 72% of the world; 
or yellow river mythology for about 10% of the world), 
albeit a notion that becomes defunct under the rigor of 
the chemical thermodynamic microscope. 
 
Education 
Naoki currently is a professor of genomics of photosynthetic organisms in the department of biological sciences 
graduate school of science at the University of Tokyo. 
 
References 
1. Sato, Naoki. (2012). “Scientific Elan Vital: Entropy Deficit or Inhomogeneity as a Unified Concept of Driving Forces 
of Life in Hierarchical Biosphere Driven by Photosynthesis” (abs), Entropy, 14(2): 233-51. 

 

American physicist Victor Stenger's 1995 "entropy per 
unit volume" model of the origin of order in the 
universe; a model which Sato seems to cull from 
concept is “entropy deficit”, or simply, 
‘inhomogeneity’, which is defined as the difference of 
maximal possible entropy and actual entropy. . [2] 

 

Scottish chemists Max von Delius and David Leigh’s 2011 
depiction of a DNA-based "walking molecule", a view from 
which the "life | non-life" issue dissolves into the nonsensical 
(see: defunct theory of life). [3]  



4292     Hmolpedia 
2. (a) Stenger, Victor J. (1995). The Unconscious Quantums: Metaphysics in Modern PHysics and Cosmology (pg. 227-
30). Prometheus Books.  
3. (b) Edis, Taner. (2002). The Ghost in the Universe: God in the Light of Modern Science (pgs. 67-68, 80). Prometheus 
Books. 
Delius, Max von and Leigh, David A. (2011). “Walking Molecules” (abs), Chemical Society Reviews, 40: 3656-3676. 
4. Tribus, M. (1998). “A Tribute to Edwin T. Jaynes”. In Maximum Entropy and Bayesian Methods, Garching, Germany 
1998: Proceedings of the 18th International Workshop on Maximum Entropy and Bayesian Methods of Statistical 
Analysis (pgs. 11-20) by Wolfgang von der Linde, Volker Dose, Rainer Fischer, and Roland Preuss. 1999. Springer. 
 
External links 
● Naoki Sato (faculty) – University of Tokyo.  
 

Saunders, Peter   
In evolution thermodynamics, Peter T. Saunders (1939-) is an English mathematical 
biologist (mathematical chnopsologist) noted for [] 
 
Overview 
In 1981, Saunders, in his “On the Increase in Complexity in Evolution”, co-authored 
with Chinese-born English biophysicical geneticist Mae-Wan Ho, building, supposedly, 
on the theories of Conrad Waddington, draw an analogy between their view of 
evolutionary processes and non-equilibrium thermodynamics, especially the principle 
of minimum entropy production, in postulating a principle of minimum increase of 
complexity in evolution. [1] His research interests, as of 2012, as he states on his King's 
College faculty page, is as follows: 
 
“The aim of my research program is to explain the properties of organisms and other 
complex systems in terms of ordinary mathematics, physics and chemistry.” 
 
(add discussion) 
 
References 
1. (a) Saunders, Peter T. and Ho, Mae-Wan. (1976). “On the Increase in Complexity in Evolution” (abs), Journal of 
Theoretical Biology, 63:375-84. 
(b) Saunders, Peter T. and Ho, Mae-Wan. (1976). “On the Increase in Complexity in Evolution: II: the Relativity of 
Complexity and the Principle of Minimum Increase”, (abs), Journal of Theoretical Biology, 90:515-30. 
(c) Brooks, Daniel R. and Wilson, E.O. (1988). Evolution as Entropy: Toward a Unified theory of Biology. (pg. 19). 
University of Chicago Press. 
2. PT Saunders (faculty) – Kings College London. 
 
External links 
● Saunders, P.T. (Peter Timothy) (1939-) – WorldCat Identities.  
 

Savery, Thomas   
In engineering, Thomas Savery (c.1650-1715) was an English engineer notable for the 
construction of his 1698 Miner’s friend a suction pump type of steam engine designed 
for the removal of water from mines, the world’s first operational steam engine. [1] 
 
Savery's engine 
The following, supposedly, is one of the original versions of Savery's engine: (Ѻ) 
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Quotes 
The following are related quotes: 
 
“I am very sensible a great many among you do as yet look on my invention of raising water by the impellent force of 
fire, a useless sort of a project, that never can answer my designs or pretensions; and that it is altogether impossible 
that such an engine as this can be wrought underground, and succeed in the raising of water, and draining your 
mines, so as to deserve any encouragement from you. I am not very fond of lying under the scandal of a bare 
projector; and, therefore, present you here with a draught of my machine, and lay before you the uses of it, and 
leave it to your consideration whether it be worth your while to make use of it or no. I can easily give grains of 
allowance for your suspicions, because I know very well what miscarriages there have been by people ignorant of 
what they pretend to.” 
— Thomas Savery (1701), The Miner’s Friend (pg. 7)  
 
“Such an engine will do the work of ten or twelve of horses.” 
— Thomas Savery (1702), The Miner’s Friend (pg.26) [2] 
  
References 
1. Savery, Thomas. (1698). The Miner’s Friend: or an Engine to Raise Water by Fire. Publisher.  
2. (a) Savery, Thomas (1702). The Miner’s Friend (pg. 26). Publisher. 
(b) Final Jeopardy Question (30 Jan 2015) – FikkleFame.com.  
 
External links 
● Thomas Savery – Wikipedia.  
 

Savoiu, Gheorghe   
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In hmolscience, Gheorghe Savoiu (1957-), or Gheorghe Săvoiu, is a Romanian 
economist, chief of the Romanian school of physical socioeconomics, noted for his circa 
2005-present work, together with Romanian physicist Ion Siman, in the development of 
the fields of econophysics of sociophysics.  
 
Romanian econophysicists 
Noted Romanian econophysicists, according to Savoiu and Siman, include: Sorin 
Solomon, Adrian Dragulescu, Radu Chisleag, Mircea Bulinski, Mircea Gligor, and 
Margareta Ignat. [6] 
 
Overview 
In their 2008 article “Some Relevant Econophysics’ Moments of History, Definitions, 
Methods, Models and New Trends”, Savoiu and Siman trace history of econophysics to 
French engineer and economist Nicolas-Francois Canard’s 1801 view that supply and 
demand are ontologically like contradicting physical forces. [4] Savoiu’s 2008 article “The Scientific Way of Thinking in 
Statistics, Statistical Physics and Quantum Mechanics”, which cites English chemical physicist Philip Ball’s 2004 Critical 
Mass, among others, is abstracted as follows: [1] 
 
“This paper focuses on the way of thinking in both classical and modern physics and statistics, statistical mechanics or 
statistical physics and quantum mechanics. These different statistical ways of thinking and their specific methods 
have generated new fields for new activities and new scientific disciplines, like econophysics (between economics 
and physics), sociophysics (between sociology and physics), mediaphysics (between all media and communication 
sciences), etc. After describing some recent definitions of statistical thinking, implications of statistical education for 
developing econophysics, sociophysics, mediaphysics, etc., from statistical and quantum mechanics are discussed. 
Several opinions are given as a direct liaison between the classical and modern statistical sciences and thoughts of a 
scientific research in general. The main conclusion is that statistics developing habits of mind for statistical physics in 
econophysics, for the quantum mechanics in quantum physics, for the sociology in sociophysics will be essential for 
the future of all.” 

 
The article discusses American engineer Willard Gibbs’ 1902 
statistical mechanics, American economist Irving Fisher, 
Italian physicist Ettore Majorana, and theories such as the 
Brownian motion of market behavior (see also: Meng-Hua 
Ye). 
 
Econo-engineering 
See main: Human molecular engineering 
Savoiu and Siman, in 2008, comment interestingly on the 
newly emerging field of what they refer to as econo-
engineering: [4] 
 
“After 2000, econophysics has matured enough to allow 
generalized applications, their field being called sometimes 
econo-engineering.” 
 
This seems similar, in a subdivision sense, i.e. in the sense of 
Dutch-born American mathematician, theoretical physicist, 
economist Tjalling Koopmans 1947 definition of an economic 

agent as a human molecule. 
 
EDEN workshops 
In 2008, Savoiu and Siman launched the 
“Exploratory Domains of Econophysics News” 
workshops, or EDEN, hosted at the University of 
Pitesti, Romania, which seems to have been 
hosted annually since. [5] In 2013, American 
electrochemical engineer Libb Thims, is 
scheduled in the June EDEN V workshop to be 
an invited "key speaker", with the lecture title: “Econoengineering and Economic Behavior: Particle, Atom, Molecule, 
or Agent Models?”, a critique of the various chemical and physical based historical economic-themed models of 
"behavior". [5]  
 

 

Savoiu and Siman's 2012 chapter 10.5 "Why Sociophysics 
is Necessary in a Modern University", a two cultures 
department subject, in which in which the call for the 
inception of “sociophysics” in a multidisciplinarity teaching 
approach in universities, centered on core concepts such 
as the teaching of entropy in sociology, and teaching the 
history of the subject, which they date back to Italian 
physicst Ettore Majorana and his 1936 human quantum 
mechanics theories. [3] 

 

Banner to the 2008-launched "Exploratory Domains of Econophysics 
News" (EDEN) workshops, hosted at the University of Pitesti, under the 
direction of Savoiu and Siman. [5] 
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ESMS journal 
In 2011, Savoiu and Siman launched University of Pitesti’s new academic publication Econophysics, Sociophysics and 
other Multidisciplinary Sciences Journal, acronym ESMSJ, which has produced articles on multidisciplinary topics such 
as “quantum economics”, which gives way to the need for a “new” umbrella two cultures like namesake that 
captures this newly-forming modern 
science. [2] 
 
Recent 
In 2012, Savoiu and Siman published their 
joint chapter “Sociophysics: A New Science 
or a New Domain for Physicists in a 
Modern University”, in which the call for 
the inception of “sociophysics” in a 
multidisciplinarity teaching approach in 
universities, centered on core concepts 
such as the teaching of entropy in 
sociology, and teaching the history of the 
subject, which they date back to Italian 
physicst Ettore Majorana and his 1936 
human quantum mechanics theories. [3] 
 
Education 
Savoiu currently is an economics professor 
at the University of Pitesti, Romania. 
 
References 
1. Savoiu, Gheorghe. (2008). “The 
Scientific Way of Thinking in Statistics, 
Statistical Physics and Quantum 
Mechanics” (pdf) (abs), Romanian 
Statistical Review, 13(11):13-23. 
2. Home - Econophysics, Sociophysics and 
other Multidisciplinary Sciences Journal, University of Pitesti, Romania. 
3. Savoiu, Gheorghe. (2012). Econophysics: Background and Applications in Economics, Finance, and Sociophysics 
(§10: Sociophysics: A New Science or a New Domain for Physicists in a Modern University, pgs. 149-65). Academic 
Press. 
4. Savoiu, Gheorghe and Iorga-Siman, Ion. (2008). “Some Relevant Econophysics’ Moments of History, Definitions, 
Methods, Models and New Trends” (pdf), Romanian Economic and Business Review 3 (3), 29-41. 
5. (a) EDEN – Project description. 
(b) Thims, Libb. (2013). “Econoengineering and Economic Behavior: Particle, Atom, Molecule, or Agent Models?” 
(abs) (main), Keyspeaker at EDEN V workshop: Exploratory Domains of Econophysics News, University of Pitesti, 
Romania, Jun 29-30.  
5. Zanocea, Cosette. (2012). “Professor at the ‘Roman-Voda’ Researcher in Belgium, PhD physical economics” 
(Romanian → English) , Ziarul de Roman, Aug 27.  
6. Savoiu, Gheorghe. (2012). Econophysics: Background and Applications in Economics, Finance, and Sociophysics 
(Romanian econophysicists, pg. 13). Academic Press.  
 
Further reading 
● Savoiu, Gheorghe and Iorga-Siman, Ion. (2011). Multi-disciplinarity and Academic education (Multidisciplinaritatea 
şi educaţia academică. Dialoguri argumentate), Editura Universitară Bucureşti. 
● Savoiu, Gheorghe and Iorga-Siman, Ion. (2009). Exploratory Domains of Econophysics. News EDEN I&II Ed. 
Universitara Bucureşti. 
● Savoiu, Gheorghe. (2008). “Some Relevant Econophysics’ and Sociophysics’ Models” (pdf), Econophysics, New 
Economy, & Complexity, 39-47. 
● Savoiu, Gheorgeh and Siman, Ion. (2011). “Sociophysics and Quantum Economics”, Econophysics, Sociophysics and 
other Multidisciplinary Sciences Journal, University of Pitesti, Romania.  
 
External links 
● Săvoiu, Gheorghe – WorldCat Identities. 
● Gheorghe Savoiu (publications) – Ideas.Repec.org.  
 

 

 

Left: the University of Pitesti’s new 2011-launched Econophysics, Sociophysics 
and other Multidisciplinary Sciences Journal, acronym ESMSJ, headed by Savoiu 
and physicist and sociophysicist Ion Iorga-Siman, containing articles on 
multidisciplinary topics such as “quantum economics”, which gives way to the 
need for a “new” umbrella two cultures like namesake that captures this newly-
forming modern science. [2] Right: Photo form the first international workshop 
EDEN - Exploratory Domains of Econophysics News - Pitesti, 2008 (see: 
EDEN/UPESW 2013), showing front to back: Ion Siman, Mircea Gligor, among 
others. [5]  
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Schelling, Friedrich   
In science, Friedrich Schelling (1775-1854) (IQ:190|#49) was a German philosopher 
noted for his circa 1796 natural philosophy theory, an attempt go beyond the 
mechanistic universe views of Rene Descartes and to go beyond the model of 
Immanuel Kant, all while aiming to bring all the sciences, human will and feelings, 
electricity, and magnetism, together into one unified theory. [1] 
 
Education 
Schelling at 11 was enrolled in a class with boys of age 18 and 19 who recognized him 
as their equal in knowledge and ability. By age 20 he had outlined his philosophy. [5] 
 
Goethe | Elective Affinities 
The following is a synopsis, by Bernard Joly (2006), attempting to connect Schelling as 
an influence of the theory behind Goethe's Elective Affinities: [7] 
 
“Goethe himself had however indicated in a letter of June 1809 to another of his friends, he had borrowed its title 
from a treaty of Swedish chemist Torbern Bergman published in Latin in 1775, De attractionibus electivis, and 
translated into German from 1782 under the title Die Wahlverwandtschaften, which is the title of the novel. The 
French translation of the Treaty of Bergman (1788) is called Treaty chymical elective affinity or attraction. Regardless 
of whether we actually read Goethe's book Bergman, where he became acquainted as a result of its trade with 
Schelling, which he had read in 1798 Ideas for a Philosophy of Nature published the previous year and the Soul of the 
World published the same year, works in which the professor of Jena, following Kant gave to chemical science a very 
important role, elective affinities expressed by him at a higher level the two forces fundamental attraction and 
repulsion. It is not impossible that Goethe had heard of "some ingenious pages on the application of elective affinities 
of chemistry elective affinities feelings" had written the Duchess of Bouillon, whose adopted daughter had married in 
1795 Baron de Vitrolles that relates all this in his autobiographical Memories of a migrated. Gibelin, who reports this 
passage in an article in the Journal of Comparative Literature in 1953, notes that the Bouillon Duchess lived in Erfurt, 
but one of his friends went two or three times a month in Weimar, sometimes taking with Vitrolles him who claims to 
have had with Goethe and "very good conversation", which raises the possibility that he had informed the poet of the 
work of his stepmother.” 
 
Norwegian literary theorist Frode Pedersen (2011) argues that Schelling's natural philosophy theory influenced 
Goethe and his chemical philosophy theory. In 1797, after reading Schelling’s Ideas Towards a Philosophy of Nature, 
Goethe began conducting experiments with magnetics, to investigate how the notion of “polarity” connects the 
organic and the inorganic worlds. [2] On 28 May 1798, Goethe met Friedrich Schelling for the firs time, at his home, 
after which, according to Goethe’s diary, they spent the next two days performing optical experiments. [3] Schelling 
was said to have been “quite enchanted” with Goethe’s 1809 Elective Affinities. [4] 
 
Helmholtz school 
It was reaction against the ‘mystery force’ nature-philosophy school of thought, advocated by Schelling, supposedly, 
that led Johannes Muller to search for what actually happened during the process of “feeling”, the result of which he 
came up, in 1840, his law of specific nerve energies, according to which each organ when stimulated only gave rise to 
a specific sensation, ear to sound, eye to light, etc. Muller's concluding theory was that "the will sets in activity the 
nervous fibers, like the keys of a piano." [1] 
 
Praise | Tributes 
The following are notes of praise, tribute, and or commentary: 
 
“Arnauld, Comte, Goethe, Grotius, Laplace, Leopardi, Michelangelo, Newton, Pascal, the younger Pitt, Sarpi, 
Schelling, Voltaire and Wolsey probably rated at 200 IQ or even higher.” 
— Catherine Cox (1926) [5] 
 
Quotes 
The following are discussable quotes:  
 
“I protest against that blind and thoughtless mode of investigating nature which has become generally established 
since that corruption of philosophy by Bacon and of physics by Boyle and Newton.” 
— Friedrich Schelling (c.1820) [1] 
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External links 
● Friedrich Wilhelm Joseph Schelling – Wikipedia. 
 

Schelling, Thomas   
In social physics, Thomas Schelling (1921-) is an American economist noted for his 
racial segregation dynamics model, first described in his 1969 article “Models of 
Segregation”, in which he showed that a small micro preferences for one's neighbors, 
such as skin color or similar ethnicity, could lead to total segregation, as well as early 
work on physics-based tipping point theory applied sociologically. To demonstrate this, 
Schelling used coins on graph paper to demonstrate his theory by placing pennies and 
nickels in different patterns on the "board" (society) and then moving them one by one 
if they were in an "unhappy" situation (socially uncomfortable position). 
 
History 
Polish physicist and sociophysicist Katarzyna Sznajd-Weron explains how, in interview, 
Schelling arrived at his checker board racial dynamics model while on a plane: [5] 
 

 
 

 
Schelling continues: 
 

 
 

 
This plane derivation resulted in Schilling's 1969 article “Models of Segregation”, in which he showed that a small 
micro preferences for one's neighbors, such as skin color or similar ethnicity, could lead to total segregation, followed 
by his more famous 1971 article “Dynamic Models of Segregation” (cited by 2126+), wherein he expands on his 
penny-nickel model of segregation, and appends an end section to Schelling what calls “neighborhood tipping”, an 
overview of the basic of a general theory of tipping or tipping points: [5] 
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which was followed by his 1980 The Strategy of Conflict (cited by 10,901+).  Schelling gives a history of the tipping 
point theory, tracing the term to the 1957 coining of American political economist Morton Grodzins. [2] Grodzins, 
supposedly, coined the term tipping point by analogy with the fact in physics that adding a small amount of weight to 
a balanced object can cause it to 
suddenly and completely topple. [3] 
 Schilling expands on these ideas 
graphically and introduces terms such as 
“tipping-in” and “in-tipping” points. 
Schelling expanded on this racial 
dynamics model fully in his 1978 book 
Micromotives and Macrobehavior. [4] 
 
References 
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Further reading 
● Ball, Philip. (2004). Critical Mass - How One Thing Leads to Another (Schelling, 14+ pgs.). New York: Farrar, Straus 
and Giroux. 
● Buchanan, Mark. (2007). The Social Atom - why the Rich get Richer, Cheaters get Caught, and Your Neighbor Usually 
Looks Like You (Schelling, 14+ pgs.). New York: Bloomsbury. 
 
External links 
● Thomas Schelling – Wikipedia.  
 

Schill, Brian   
In hmolscience, Brian Allen Schill (c.1960-) is a paranormal investigator noted, in 
cessation thermodynamics, for his 2008 work on the physics of death. 
 
Overview 
In 2008, Shill, in his Stalking Darkness, attempted to explain death and ghosts in terms 
of thermodynamics and released bioelectric fields; a subject he has spent over a decade 
researching. Schill, interestingly, not only makes an attempt at discussing death in the 
context of the first two laws, but argues to explain the theory of ‘cold spots’, or 
anomalous regions of energy absorption, supposedly left by ghosts, in terms of the 
third law of thermodynamics. [1] In 2009, at a Paranormal Conference, Shill was video-
interviewed talking about death, energy, and thermodynamics. [2] 
  
Education 
Schill has completed his BS in physics from MIT and is the founder of International 
Parapsychology Research Foundation, Pittsburgh. 

 

Some of the before and after micro-choice preference segregation diagrams from 
Schilling's 1971 article “Dynamic Models of Segregation”, where he explains that 
people will tend to move, one-by-one, until they are in a socially "happy" 
situation (socially uncomfortable position). [2] 
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External links 
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Schiller, Friedrich   
In human chemistry, Friedrich Schiller (1759-1805) (IQ:185|#58) is a German "poet-
philosopher", as Sigmund Freud (1930) describes him, noted for his intellectual kinship 
with German polyintellect Johann Goethe (IQ=230), with whom Goethe first began in 
1799 to discuss his newly forming "human chemical theory" of the existence of physical 
chemistry based human elective affinities governing human relationships. [1]  
 
Crebillon  
In a 23 October 1799 conversation with Schiller, Goethe criticizes French dramaticist 
Prosper Crebillon, pseudonym of Prosper Jolyot, French dramatist; considered, 
according to Merriam-Webster (2000), the rival of Voltaire; wrote Idomenee (1705), 
Electre (1708), Xerxes (1714), among others—in terms that make Goethe's view that 
human relationships are chemical relationships explicit: [13] 
 
“There is no trace of the delicate relationship (chemische verwandtschaft) through 
which they (his characters) attract and repel, neutralize each other, separate again and re-establish themselves.”  
 
The openness, and without introduction of this quote, implies that Schiller and Goethe had previously interjected on 
this topic.  
 
Drive theory | The World Ways 
See main: Freud-Schiller drive theory 
Schiller, somewhere along the line, supposedly, penned out a theory of the drives: [5] 
 
"The animal drives [Triebe] awaken and develop the spiritual drives"; he opposed the material drive (Stofftrieb) to the 
form drive (Formtrieb). The Spieltrieb (play-drive)—which expresses play, the beautiful, freedom, and the total man—
is posited as an ideal nexus between the two Triebe. It is also the force that drives creation: "It is union of the 
unconscious and reflection that makes the poetic artist." 
 
In 1795, Schiller penned his poem "The World Ways", shown in the original German and English-to-German translate 
below: 
 
The World Ways 
(Die Weltweisen)  

German English  

Der Satz, durch welchen alles Ding  
Bestand und Form empfangen,  
Der Nagel, woran Zeus den Ring  
Der Welt, die sonst in Scherben 
ging,  
Vorsichtig aufgehangen,  
Den nenn' ich einen großen Geist,  
Der mir ergründet, wie er heißt,  
Wenn ich ihm nicht drauf helfe –  
Er heißt: Zehn ist nicht Zwölfe. Der 
Schnee macht kalt, das Feuer 
brennt,  
Der Mensch geht auf zwei Füßen,  
Die Sonne scheint am Firmament,  
Das kann, wer auch nicht Logik 
kennt,  

The rate by which all things  
Receive inventory and shape,  
The nail what the Zeus ring  
The world went to pieces 
otherwise,  
Carefully hung,  
To what I call a great spirit,  
The fathomed me how he is,  
When I told him it does not help -  
He says: Ten is not twelve. The 
snow makes cold, the fire burns,  
The man walks on two feet,  
The sun is shining in the firmament,  
This can, who knows neither logic  
Know through his senses.  
But who studied metaphysics,  
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Durch seine Sinne wissen.  
Doch wer Metaphysik studiert,  
Der weiß, daß, wer verbrennt, nicht 
friert,  
Weiß, daß das Nasse feuchtet  
Und daß das Helle leuchtet.  
Homerus singt sein Hochgedicht,  
Der Held besteht Gefahren;  
Der brave Mann thut seine Pflicht  
Und that sie, ich verhehl' es nicht,  
Eh noch Weltweise waren.  
Doch hat Genie und Herz vollbracht,  
Was Lock' und Des Cartes nie 
gedacht,  
Sogleich wird auch von diesen  
Die Möglichkeit bewiesen.  
Im Leben gilt der Stärke Recht,  
Dem Schwachen trotzt der Kühne,  
Wer nicht gebieten kann, ist 
Knecht;  
Sonst geht es ganz erträglich 
schlecht  
Auf dieser Erdenbühne.  
Doch wie es wäre, fing' der Plan  
Der Welt nur erst von vornen an,  
 
Ist in Moralsystemen  
Ausführlich zu vernehmen.  
»Der Mensch bedarf des Menschen 
sehr  
Zu seinem großen Ziele;  
Nur in dem Ganzen wirket er,  
Viel Tropfen geben erst das Meer,  
 
Viel Wasser treibt die Mühle.  
Drum flieht der wilden Wölfe Stand  
Und knüpft des Staates dauernd 
Band.«  
So lehren vom Katheder  
Herr Puffendorf und Feder.  
Doch weil, was ein Professor 
spricht,  
Nicht gleich zu Allen dringet,  
So übt Natur die Mutterpflicht  
Und sorgt, daß nie die Kette bricht  
Und daß der Reif nie springet.  
Einstweilen, bis den Bau der Welt  
Philosophie zusammenhält,  
Erhält sie das Getriebe  
Durch Hunger und durch Liebe.  

He knows that he who burns not 
freeze,  
Knows that the Wet moistens  
And that the bright lights.  
Homer sings his wedding poem,  
The hero is danger;  
A good man does his duty  
And she did, I do not conceal,  
Eh were world way.  
But genius and heart has 
accomplished,  
What Lock 'and Des Cartes never 
thought  
Immediately is also of this  
The opportunity proved.  
In life, the strength is right  
The weak defies the Bold  
If you can not command, is servant;  
Otherwise it's quite tolerable bad  
On this earth stage.  
But what it would be caught 'the 
plan  
The world first only by vornen to,  
 
In moral systems  
Detail to be heard.  
"Man needs of the people very  
To his great aims;  
Only in the whole he worketh,  
Many drops to give only the sea,  
 
Plenty of water drives the mill.  
Drum escapes of wild wolves as  
Ties and the state band 
permanently. "  
To teach from the lectern  
Mr. Puffendorf and spring.  
But because of what a professor 
says,  
Penetrateth not equal to all,  
Mother Nature exerts the required  
And ensures that the chain never 
breaks  
And that the frost never Springet.  
In the meantime, until the 
construction of the world  
Philosophy holds,  
It receives the transmission  
By hunger and by love.  

 
 
 
 

In 1823, French engineer Sadi Carnot, 
famously stated that the “fall of caloric”, 
from the hot body (boiler) to the cold 
body (condenser), through the working 
substance in the operation of the steam 
engine, is comparable, in principle, to 
the “fall of water”, from the higher 
location, through the rotary mechanism 
of the water mill, to the lower location, 
in the machines operated by falling 
water, in the production of motive 
power.  

 

 
 
A water mill driven by waterpower, 
according to which the fall of the water 
"drives" the mechanical operation of 
the mill, which is to grind grain. 
 
In 1930, Sigmund Freud that he got his 
free energy/bound energy libido "drive 
theory", in start, from Schiller's "The 
World Ways" poem, which Freud 
encapsulates as: "hunger and love are 
what move the world" 

 
In 1910, Austrian psychologist Sigmund Freud situated himself in Schiller's wake by distinguishing the sexual instincts 
from the ego instincts, and in his Civilization and its Discontents, stated that Schiller, with his hunger and love poem, 
had provided him with an initial "foothold" for his free energy and bound energy connected "drive theory" or libido 
energy (id, ego, superego) model of the "theory of instincts" of psychoanalysis from the final line of Schiller's 1795 
poem, which according to the 1961 translation by James Strachey, Freud quotes as follows: 
 
“Hunger and love are what moves the world.” 
— Friedrich Schiller (1795), quoted by Sigmund Freud, in Civilization and its Discontents (1930) (Ѻ), as basis if his drive theory (Ѻ)  
 
Two other versions, that may or may not have been derived from Schiller, are as follows: 
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“Hunger and love are two fundamental forces that reign in the living world, they are the primary source of all 
phenomena, mental and social.” 
— Leon Winiarski (1899), Essay on Social Mechanics  
 
“Love and hunger rule the world. Ergo, to rule the world, one must master love and hunger.”  
— Yevgeny Zamyatin, We (1920) 
 
The popular modern truncated version of the conclusion of Schiller's poem is: 
“Love and hunger rule the world.” 
— Friedrich Schiller (1795), “The Philosophers” (Die Welteisen) (Ѻ); StatusMind.com (Ѻ) 
 
Einstein 
As found in Einstein's personal library at Princeton, according to the 2008 views of German-born American physicist 
Gerald Holton, noted student of American thermodynamicist Percy Bridgman: [2]  
 
“Throughout his life Einstein was a man of the book, to a much higher degree than other scientists. The remarkably 
diverse collection of volumes in his library grew constantly. If we look only at the German-language books published 
before 1910 that survived Einstein’s Princeton household, the list includes much of the cannon of the time: 
Boltzmann, Buchner, Friedrich Hebbel, the works of Heine in two editions, Helmholtz, von Humboldt, the many books 
of Kant, Gotthold Lessing, Mach, Nietzsche, and Schopenhauer. But what looms largest are the collected works of 
Johann von Goethe in a thirty-six volume edition and another of twelve volumes, plus two volumes on his Optics, the 
exchange of letters between Goethe and Schiller, and a separate volume of Faust.”  
 
In other words, Einstein, supposing he had read all of the books in his library, would have known about the above 
comment by Goethe. It is thus puzzling why Einstein commented in the 1920s: [3] 
 
“How on earth are you ever going to explain in terms of chemistry and physics so important a biological phenomenon 
as first love?”  
 
Explanations on his statement are puzzling, if in fact Einstein had read the above 1799 comment of Goethe to Schiller 
as well as Goethe's Elective Affinities? It could be that Einstein, being so absorbed in his own work, relativity, 
although oddly his first 30 papers were in thermodynamics, may have not seen the trees between the forest (see: 
forest blind)?  
 
Quotes 
The following are noted Schiller quotes: 
 
“Keep true to the dreams of your youth.” 
— Friedrich Schiller (c.1790), Ranker.com (Ѻ) 
 
“There is no such thing as chance; and what seem to us merest accident springs from the deepest source of destiny.” 
— Friedrich Schiller (c.1790), Ranker.com (Ѻ) 
 
“The relationship of gravity to the living power of the bird is about the same as inclination is related to law-giving 
reason.” 
— Friedrich Schiller (c.1790) (Ѻ)  
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almost the same question. Morgan answered similarly as before. In response, Einstein shook his head and said: “No, 
this trick won’t work. The same trick does not work twice. How on earth are you ever going to explain in terms of 
chemistry and physics so important a biological phenomenon as first love?”  
(d) Source: Kang, Manjit. (2002). Quantitative Genetics, Genomics, and Plant Breeding, (pg. 12). CABI Publishing.  
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Norton & Company, 2005. 
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Further reading 
● Goethe, Johann and Schiller, Wilhelm. (1845). Correspondence Between Schiller and Goethe from 1794 to 1805, 
Volume 1 (translator: George H. Calvert). Wiley and Putnam.  
 
External links 
● Friedrich Schiller – Wikipedia.  
 

Schlegel, Friedrich   
In human chemistry, Friedrich Schlegel (1772-1829) was poet and literary critic noted 
for his circa 1798 poetry and writings using what he believed was a kind of verbal 
chemical logic, thus producing a type of chemistry poetry, possibly akin to the poems of 
Mala Radhakrishnan, or a version of literature chemistry. [1] 
 
Overview 
In his poetic and linguistic productions, according to American comparative literature 
scholar Michel Chaouli, Schlegel never develops any sort of model or theory, but rather 
speaks endlessly on “saturation” and “condensation”, of “synthesis and analysis”, of 
“oxidation” and of “azote” (nitrogen), and above all of “eternally dividing and mixing 
forces”. [2] In short, Schlegel’s chemistry poetry is a more dilettantish and chaotic way 
than as compared to the romantic chemical writings of German polyintellect Johann 
Goethe (1809), or other early German romanticism writers who had more than a 
passing knowledge of chemistry: Immanuel Kant, who knew it well, Friedrich Schelling, 
who lectured on it at length, Novalis, who studied it intensely, and Samuel Coleridge, who had a remarkable firm 
grasp of it. [2] 
 
Quotes 
The following are related quotes: 
 
“A pure physics must be completely divorced from mathematics; only then will it disclose the (poetic) view of 
nature.” 
— Friedrich Schlegel (c.1810) [3] 
 
References 
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Schmitz, John   
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In hmolscience, John Schmitz (c.1950-) is a Danish chemist noted, in human 
thermodynamics, for his 2007 The Second Law of Life, a laymanized presentation of 
thermodynamics applied to questions surrounding the humanities. 
 
Overview 
In 1980s to 1990s, Schmitz noticed how the concept of entropy was used in other 
fields, aside from chemistry and physics, such as in history, sociology, economics, art, 
ecology, and religion. Thus, “struck by the simplicity of thermodynamics, the fact that it 
remained virtually unchanged for decades, and that the theory quietly determines 
many aspects of our daily lives”, he got the idea to write a book about it for non-
scientists.  In 2007, Schmitz reluctantly published The Second Law of Life: Energy, 
Technology, and the Future of Earth as We Know It, in which, being a general historical 
book of thermodynamics applied to general humanities and biology subjects, he argues 
that the second law is the second law of life. [1]  In his book, Schmitz states that there 
are “parallels between money and entropy”. In rectification of the chaos view of the 
second law as this contrasts with the ordering view of evolution in the formation of organized life forms, Schmitz 
states that “the creation of life occurs at the expense of available energy elsewhere in the isolated system 
(stipulation: universe = isolated system).” One of the best aspects of his book, is his human entropy, i.e. the entropy 
of a human being, diagram (adjacent).  
 
Entropy | Colloquial views  
Schmitz stated that he was stimulated to write 
this book after asking his friends and 
neighbors what they knew about entropy? 
Most didn’t know anything and some vaguely 
remembered something about chaos. 
Subsequently, he wrote his book, for the 
scientific layperson, to give an overall idea of 
how entropy applies in human life.  
 In 2008, Libb Thims, stimulated by the 
above comment,  i.e. that Schmitz polled his 
neighbors about entropy, polled 81 
Chicagoans with a flash card with the word 
“entropy” on it and asked if they knew what it 
was? [3] Of those polled, 64 had no idea, and 
17 gave answers (21%). Of those answers, the 
following key words occurred more than once: 
energy (4), heat (2), chaos (2), disorder (2), 
and universe (2).  
 
Difficulties on theory  
In writing the book for the lay-person, as Austrian physicist Erwin Schrödinger did in his 1944 book What is Life? (thus 
promoting the non-logical “feeding on negative entropy” postulate of life), Schmitz falters on the ambivalent-to-
support side of the fence for a number of fallacious or disproved human thermodynamic theories. In particular, 
Schmitz supports both Romanian economist Nicholas Georgescu-Roegen’s 1971 take on the thermodynamics of the 
economic process and American economist Jeremy Rifkin’s 1980 "material entropy" view of consumerism and 
remains ambivalent on the matter of American engineer Claude Shannon’s 1948 theory of information entropy. In 
regards to Georgescu-Roegen’s conception of the “Entropy Law”, for instance, Schmitz states “we have now 
established that the economic process transforms available energy and the world’s resources into a situation of high 
entropy … at a rate much faster than natural processes would drive”.  
 This postulate is incorrect. For one, he assumes that human activity is not a natural process. Second, “available 
energy” (or free energy), as was outlined illogically by Georgescu-Roegen, is an 1873 mathematical conception, 
developed by American engineer Willard Gibbs, signifying the working chemical potential of a “thermodynamic 
system” or the amount of energy that can be converted into system external work. In the case of a human 
thermodynamic system, the boundary is the system of human molecules under study; hence, in this point of view, a 
natural resource, such as coal, functions as a “catalyst”, thus lowering the activation energy barrier to human 
reaction, and it not representative of entropy or free energy. [4] 
 Schmitz states that “life needs a low entropy resource – photosynthesis – to survive and reproduce.” The 
difficulty in this statement is, for one, the use of the word “need” instead of the incorporation of the conception of 
“drive” (as in life is driven by energy from the sun), and secondly, the equality of the process of photosynthesis:  
 
6 CO2 (g) + 12 H2O (l) + photons → C6H12O6 (aq) + 6 O2 (g) + 6 H2O (l)  

 

Schmitz's so-called "relative entropy of a human", i.e. “human entropy”, 
diagram, according to which he seems to conceptualize the notion that a 
person's level of entropy is the lowest (low entropy) at their last decades 
existence, prior to death (dereaction), e.g. an adult aged 50-70, after which 
50-years later, following decomposition, a person's so-called afterlife 
entropy is as high (high entropy) as it was before his or her birth (reaction 
synthesis).  
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or the conversion of photons into stored chemical bond energy, such as glucose, is a low entropy resource. Correctly, 
as defined by German physicist Rudolf Clausius, entropy is the loss of energy as the molecules of a system “work on 
each other” irreversibly (a loss that results owing to the mechanical equivalent of heat operating in systems wherein 
heat flows). Hence, the postulate, originating from Schrödinger, that food stuff, such as glucose C6H12O6, a 3-
element molecule, a simple sugar, represents a “low entropy resource” is an oversimplification.  
 In regards to “free will”, Schmitz seems to allude to the view that people have “choice” or free will. He states 
“another problem area is the perceived determinism of the second law”. Moreover, “the second law is seen by some 
as something that would take away the possibility of choice for humanity, so that the entire universe and life itself 
would be predetermined.” He concludes, incorrectly, that “if we consider our planet as a system under study, then 
we know that because of the influx of energy from the sun, there is plenty of room for a bi-directional trend for the 
entropy”.  
 This non-logical statement is similar to English physicist Charles Galton Darwin, who in his 1952 book The Next 
Million Years applied thermodynamics to the modeling and understanding of human life, evolution, and the future, in 
a relatively correct manner, but in a side note commented that people are “human molecules”, who abide by the 
"laws of human thermodynamics", but that “unlike a molecule, a man has a free will, which makes his actions 
unpredictable.” [5] The correct view is the induced movement view, which is the case for all molecules, human or 
otherwise; a fact which can be deduced through study of a molecular evolution table. [4] 
 
Education  
Schmitz’s interest in thermodynamics began in 1980, in which he began working on his PhD thesis "Thermodynamic 
and Activation Parameters of Redox Reactions of Transistion Metal Coordination Complexes", which dealt with the 
energetic properties of certain chemical compounds, and from this research he became acquainted with “entropy”. 
He was awarded his Ph.D. in Chemistry in 1984 from the Catholic University of Nijmegen (Netherlands). [2] Schmitz 
holds six patents in the semiconductor field and has published over 45 scientific articles and one technical book in the 
field of integrated circuit technology. Before, Schmitz was the Chief Operating Officer Manufacturing Technology of 
SEMATECH (Austin, Texas) a consortium that develops semiconductor manufacturing technology, materials, and 
equipment for their member chip maker companies. Schmitz has dealt with thermodynamics and entropy for 25 
years on a professional level. Schmitz currently holds a senior management position in semiconductor technology 
research.  
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Schneider, Eric   
In evolution thermodynamics, Eric D. Schneider (c.1938-) is an American marine 
geologist and ecological thermodynamicist noted for the development of his gradient-
based evolution thermodynamics theory, co-developed with Canadian ecological 
systems engineer James Kay, from 1992-2004, which a Prigoginean-like version of 
ecosystem change in which life is said to develop as a result of energy flow through the 
biosphere mediated by the postulated second law tendency of material systems to 
“degrade the gradient”. [1] Schneider argues, similar to Prigogine, that life systems are 
like Bénard cells, but formed due to the tendency of systems, with energy flow through 
them, to degrade or equilize the hot to cold energy gradient. 
 
Gradient reduction theory 
The gist of so-called “gradient reduction theory”, or Schneider-Kay theory, as 
summarized by Dorian Sagan and Jessica Whiteside, is the following statement: 
 
“Nature abhors a gradient.” 
 
Although Schneider claims that most of his work was inspired by Jeffrey Wicken, see below, the above statement 
seems to be a combination of the ancient “nature abhors a vacuum” dictum, plus the following 1988 argument by 
Canadian zoologist Daniel Brooks and American systems theorist Edward Wiley, who Schneider cites (2005): [8] 
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“The products of genealogical processes exist by exploiting ‘entropy gradients’ in the surroundings, which we view as 
the ecological hierarchy, and associated with the exchange term deS (see: Prigogine entropy). The nature of these 
gradients, and thus of ecological hierarchy, is determined partly by abiotic factors and partly by biotic factors.” 
 
Influence 
Schneider was greatly influenced in his thermodynamics theory development by the writings of American biochemist 
Jeffrey Wicken, particularly his 1987 book Evolution, Thermodynamics, and Information; possibly taking Wicken's 
1978 article "The Entropy Gradient: A Heuristic Approach to Chemical Equilibrium". [2]  
 
Religious thermodynamics 
Their latest book is the 2010 The Purpose of Life, in which they attempt to tackle god and answer many of religion's 
more profound questions on the basis that life’s natural purpose is defined in the context of being a function in an 
energy-driven cosmos, having had a certain direction in the last 3.5-billion years. [6]  
 
Thermodynamics and life  
See main: what is life? (theories of existence) 
Between 1993 and 2005, Schneider worked as a research scientist focused on the study of the intersection of 
thermodynamics and life, particularly its development and causality especially in ecosystems and evolution. [3] 
Beginning in 1992, Schneider co-wrote a number of articles, such as “Life as a Manifestation of the Second Law of 
Thermodynamics” (1994), with American systems design engineer James Kay, on the thermodynamical nature of 
ecosystems, biology, and life. [4]  
 
Together, during the mid 1990s, Schneider and Kay worked to develop an ecological nonequilibrium thermodynamics 
theory. [5] With the passing of Kay, in 2004, Schneider teamed with American science writer Dorian Sagan to finish 
the publication of Into the Cool: Energy Flow, Thermodynamics, and Life, originally started with Kay.  
 
Bénard cells 
See main: Bénard cells 
A central feature of Schneider’s theory, originally developed with Kay in the early 1990s, is an nonequilibrium 
extension of the second law, of the William Thomson / Ilya Prigogine energy dissipation variety, to graphical 
calculations of theirs done on heat flow through silicon oil in turbulent flow regime. In short, they argue that 
spontaneous organizations appear in the fluid, which act to degrade the heat flow gradient across a fluid layer. The 
define this in terms of entropy production and exergy consumption. They then extend this postulate to be a 
pervading regulatory behavior in the whole of the biosphere.  
 
Thermodynamics and sex 
See main: sex 
In their 2005 book Into the Cool, Schneider and Sagan argue, on their degrade the gradient second law hypothesis, 
that “sex is the way living dissipative systems propagate into the future” and that “sex maintains our form of 
thermodynamic disequilibrium by reproducing physiological systems much like us but newer and sometimes 
improved.” [5]  
 
Education  
Schneider completed his BS in geology in 1962 at University of Delaware, a MS (1965) and PhD (1969) in marine 
geology at Columbia University. [3]  
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Schnippenkotter, Josef   
In hmolscience, Josef Schnippenkotter (1886-c.1955) was a German science philosopher noted, in 
religious thermodynamics, for his 1920 historical work on entropological proofs of god's existence. 
 
Overview 
In 1920, Schnippenkotter, in his The Entropological Proof of God, his 109-page PhD dissertation, 
discussed the so-called 'entropy proof of God's existence' citing over 320 papers (200 of which, 
supposedly, on entropy and god speculations) to draw the conclusion that entropy does not 
necessarily imply the existence of a deity. [1] He concludes: [3] 
 
“There is no scientifically certain proof that the end and the beginning of the world, and then the 
existence of God, can be derived from the entropy law.” 
 
Schnippenkotter was said to have based much of his argument on the earlier work of German physicist Caspar 
Isenkrahe, an active participant in the debate over entropy and theology.  
 
Education 
Schnippenkotter studied philosophy, physics, and mathematics in Munich and Gottingen and has been described by 
Helge Kragh as "Jesuit physics teacher". [3] 
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Schopenhauer, Arthur   
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In human chemistry, Arthur Schopenhauer (1788-1860) (IQ:185|#57) (CR:112|#33) 
(FA:58) (TA:10) (SN:15) was a German natural philosopher, noted for his two-volume, 
1818/1844 treatise The World as Will and Idea (or The World as Will and 
Representation), in which, building on German polymath Johann Goethe's 1809 
inorganic/organic elective affinities unified theory of will, among numerous other 
thinkers, e.g. Empedocles, Leucippus, Kant, etc., he posited that there was an inherent 
force inside humans (as well as all entities in general), which he named the ‘will to live’, 
that drove such entities into a will to live and to reproduce; although, through subtle in 
language, to note, he attempts to differentiate the so called will of inorganic masses, 
such as planets; and most interesting of all: he employs extended Goethean human 
chemistry style logic to explain types of reserved wills in humans, chemically. [1]  
 
Wagner 
In 1853, Richard Wagner, while writing the music for The Valkyrie, the second part of 
the Ring cycle, he discovered Schopenhauer and was so mesmerized by The World as Will and Representation that he 
read if from cover to cover in spite of his work on The Valkyrie and then read it three more times within a year. 
Goethe-Nietzsche scholar T.K. Seung comments on this: [13] 
 
“Schopenhauer’s philosophy drastically changed his view of life and music by destroying his Feuerbachian optimism 
and his revolutionary fire. He came to believe that social injustice and human suffering could never be eliminated by 
any political movement. He accepted Schopenhauer’s view that the whole world was a tragic play of the blind will. 
The injustice in Wonton’s world in The Ring is not an unfortunate mistake to be rectified, but reveals the inevitable 
tragic dimension of human existence. He changed from a Feuerbachian optimist and idealist to a Schopenhauerian 
pessimist or realist.” 
 
(add discussion)  
 
Zollner | Helmholtz & Boltzmann 
Both Hermann Helmholtz, partly via the writings of Karl Zollner, and Ludwig Boltzmann objected to Schopenhauer’s 
one nature version of philosophy. [11] 
 
Will 
In 1839, Schopenhauer won the Royal Norwegian Society of Sciences essay competition, on the question: "Is it 
possible to demonstrate human free will from self-consciousness?", with his submission "On the Freedom of the 
Will", the synopsis of which, as summarized by Albert Einstein (c.1930), is as follows: [8] 
 
“Man can do what he wills but he cannot will what he wills.”  
 
While Schopenhauer does repeatedly say, throughout his essay, "man can do what he wills", the latter part "but he 
cannot will what he wills" does not seem to be found, at least in the English translation; though this is the gist of what 
he argues, albeit via prolonged inorganic, plant, and animal division of argument as to how this comes about.  
Whatever the case, in German, as recalled by Einstein in conversation with James Murphy: “Der Mensch kann was er 
will; er kann aber nicht wollen was er will”, which was first printed Max Planck's 1932 Where is Science Going? and 
later reprinted by James Jeans (Physics and Philosophy, 1942) and Morris Zucker (The Philosophy of American History, 
1945). [10] In the essay, Schopenhauer claimed that as phenomenal objects appearing to a viewer (see: advanced 
perspective), humans have absolutely no free will. They are completely determined by the way that their bodies react 
to stimuli and causes, and their characters react to motives. As things that exist apart from being appearances to 
observers, however, humans have free will. [9] 
 In the 1844 second volume of his The World as Will and Representation, Schopenhauer cites German chemist 
Justus Liebig's description of the reaction of damp copper Cu in air containing carbonic acid H2CO3, to argue rather 
cogently that the: 
 
“The will of the copper, claimed and preoccupied by the electrical opposition to the iron, leaves unused the 
opportunity that presents itself for its chemical affinity for oxygen and carbonic acid, behaves exactly as the will does 
in a person who abstains from an action to which he would otherwise feel moved, in order to perform another to 
which he is urged by a stronger motive.” 
 
This is some real genius material for the year 1844, rarely seen in modern times; by virtue, of course, of the great 
two-culture divide that followed in the years after 1850 and the invention of thermodynamics, and in particular 1876, 
with the invention of chemical thermodynamics, after which philosophers were generally barred entry into chemical 
speculation of human affairs, by virtue of the advanced level of education one needed (degree in physical chemistry, 
chemical physics, or chemical engineering, at a minimum) in order to understand even the basics of affinity or rather 
free energy, as it has come to be known, of chemical processes (not to mention electrical engineering, which, 
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following James Maxwell's 1873 Treatise on Electricity and Magnetism, is an involved subject in itself: thus baring the 
lay philosopher from making electromagnetic speculations on the 
human condition). 
 
Mentor 
Schopenhauer's main intellectual mentor was German polymath 
Johann Goethe, who first came to his home in 1806; whom he 
consulted with 1816 about his work-in-progress The World as Will and 
Representation (1818); and who in 1819 again met with Schopenhauer 
and who that year read his new book. 
 
Students | Influence 
Notable students of Schopenhauer include: Gustav Fechner (1801-
1887) and Friedrich Nietzsche (1844-1900). The way Nietzsche was led 
into Schopenhauer is as summarized by German philosopher Thomas 
Nawrath as follows: [6]  
 
“1868 was one of the most important years in Nietzsche’s development 
as a thinker. It marks the moment when he abandoned the struggle of 
the Hegel scholars and seized on the writings of Arthur Schopenhauer. 
Schopenhauer, widely recognized as Nietzsche’s “educator”, 
maintained a critique of Immanuel Kant, the genius of the leading 
philosophical schools in Germany at their times.” 
 
Schopenhauer’s work has been influential to Austrian psychologist Sigmund Freud, in particular his death drive 
counterpoint theory to Schopenhauer’s will to live drive theory (life drive), and to Albert Einstein, in respect to his 
definitional understanding of will (see: Einstein-Murphy dialogue).  

 
Johanna Schopenhauer | Goethe 
On 19 October 1806, German polymath Johann Goethe made Christiane 
Vulpius (1765-1816), the mother to his sixteen-year-old son August Goethe 
(1789-1830), albeit a women of lowly origins, his wife, following the invasion 
into their home earlier that month of the French troops, wherein she saved 
the house by boldly confronted them and declared that “a friend of 
Napoleon” lives here. In the weeks to follow, Goethe’s attempt to introduce 
Vulpius into high society, according to Goethean scholar Astrida Tantillo, was 
a bigger scandal that was the original affair in the first place. [4] The first time 
the couple appeared publicly together as husband and wife was at a tea party 
at the house of Johanna Schopenhauer (1766-1838), mother of Arthur 

Schopenhauer, who at the time would have been about age eighteen. Johanna had only recently moved to Weimar 
and believed that Goethe had chosen her house for the occasion because of her urbanity and outsider status. As 
Johanna latter quipped: [5] 
 
“If Goethe could give that women his name, I certainly could give her a cup of tea.” 
 
No doubt the young Arthur Schopenhauer was much impressed by this incident. In any event, following the 
publication of Goethe's 1809 Elective Affinities, Arthur eventually read it, no doubt the year of its publication—and by 
the time of the first edition of his The World as Will and Representation, had begun to assimilate Goethe’s theory of 
will into his own theory of the “will to power”.  
 
Goethe | elective affinities 
Schopenhauer, as summarized above, knew Goethe personally in the 
decade 1810-20 through his mother’s literary set in Weimar. In his The 
World as Will and Representation, Goethe’s views, influence, and verse 
is quoted liberally, in particular his 1809 novella Elective Affinities, 
wherein Goethe's central theory of chemical will is explained. In 
regards to his own doctrine of will in relation to Goethe’s central 
doctrine of will, the following offhand remark by Schopenhauer, on Goethe’s novella, is said to acknowledge the 
continuity between the two: [2] 
 
“As the title indicates [Elective Affinities], though Goethe was unaware of this, [it] has as its foundation the idea that 
the will, which constitutes the basis of our inner being, is the same will that manifests itself in the lowest, inorganic 
phenomena.” 

 

The German physical realism school: German 
polyintellect Johann Goethe, who directly 
mentored Schopenhauer (1806-1819), via his 
1809 human chemical theory and the idea of 
electrochemical "will", whose work in turn was 
seized on by Friedrich Nietzsche in 1868 as the 
basis of his philosophy. 
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That Goethe was unaware of this notion is hardly the truth as this subject was central topic of Goethe's four chapter 
four. In any event, Schopenhauer’s first mention of elective affinity (or rather chemical affinity) occurs on page 110 of 
his treatise, where he explains: 
 
“Knowledge which everyone possesses directly in the concrete, namely as feeling, is the knowledge that the inner 
nature of his own phenomenon, which manifests itself to him as representation both through his actions and though 
the permanent substratum of these his body, is his will. This constitutes what is most immediate in his consciousness, 
but as such it has not wholly entered into the form of the representation, in which object and subject stand over 
against each other; on the contrary, it makes itself known in an immediate way in which subject and object are not 
quite clearly distinguished, yet it becomes known to the individual himself not as a whole, but only in its particular 
acts. Of itself it will become the key to the knowledge of the innermost being of the whole of nature, since he now 
transfers it to all those phenomena that are given to him, not like his own phenomenon both in direct and in indirect 
knowledge, but in the latter solely, and hence merely in a one-sided way, as representation alone. He will recognize 
that same will not only in those phenomena that are quite similar to his own, in men and animals, as their innermost 
nature, but continued reflection will lead him to recognize the force that shoots and vegetates in the plant, indeed 
the force by which the crystal is formed, and the force that turns the magnetic to the North Pole, the force whose 
shock he encounters from the contact of metals of different kinds, the force that appears in the elective affinities of 
matter as repulsion and attraction, separation and union, and finally even gravitation, which acts so powerfully in all 
matter, pulling the stone to the earth and the earth to the sun; all these he will recognize as different only in the 
phenomena, but the same according to their inner nature.” 
 
Again, very genius in viewpoint, for such a year. Schopenhauer cites Goethe over forty-one times in volume two alone 
and his theory of human elective affinity in general, as chemical attraction and repulsion, which he argues is inherent 
in man, plant, and chemical, several times in both of his volumes, which one might very well argue is the seed for the 
germination for his entire treatise. [3] 
 
Praise | Tributes 
The following are quotes of praise or tributes: 
 
“Schopenhauer was the first admitted and inexorable atheist among us Germans.” 
— Friedrich Nietzsche (1882), The Gay Science (Ѻ) 
 
“My first and only teacher, the great Arthur Schopenhauer.” 
— Friedrich Nietzsche (1886) (Ѻ)  
 
“Schopenhauer takes us as far as philosophy can.” 
— Leo Tolstoy (c.1890) [12]  
 
“Schopenhauer’s saying, that ‘a man can do as he will, but not will as he will’, has been an inspiration to me since my 
youth, and a continual consolation and unfailing well-spring of patience in the face of the hardships of life, my own 
and others.” 
— Albert Einstein (c.1940) [12]  
 
Truth | Quotes 
The following are noted quotes by Schopenhauer on the nature of truth: 
 
“All truth passes through three stages. First, it is ridiculed. Second, it is violently opposed. Third, it is accepted as 
being self-evident.” 
— Arthur Schopenhauer (1818), The World as Will and Representation (preface) (see: truth) 
 
“Truth that has been merely learned is like an artificial limb, a false tooth, a waxen nose; at best, like a nose made out 
of another’s flesh; it adheres to us only because it is put on. But truth acquired by thinking of our own is like a natural 
limb; it alone really belongs to us. This is the fundamental difference between the thinker and the mere man of 
learning.” 
— Arthur Schopenhauer (c.1840) (Ѻ)  
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Quotes 
The following are noted Schopenhauer quotes: 
 
“Religion is the masterpiece of the art of animal training, 
for it trains people how they shall think.” 
— Arthur Schopenhauer (c.1830) [12]  
 
“We should be surprised that a matter that generally 
plays such an important part in the life of man has 
hitherto been almost entirely disregarded by 
philosophers, and lies before us as a raw and untreated 
material.” 
— Arthur Schopenhauer (1844), The World as Will and Representation (§44: The Metaphysics of Sexual Love) [7] 
 
“At the same point of view we find, indeed, Englishmen even at the present. The Bridgewater-Treatise-men, Lord 
Brougham, and company. To all these, teleology is at once also theology and at every instance of purpose recognized 
in nature, instead of thinking and learning to understand nature, they break at once into the childish cry, ‘Design! 
Design’. The ignorance of the Kantian philosophy is principally responsible for this whole outcast position of the 
English.” 
— Arthur Schopenhauer (1844), The World as Will and Idea; cited by John Cornell (1986) [14]  
 
“Talent hits a target no one else can hit; genius hits a target no one else can see.”  
— Arthur Schopenhauer (c.1850) 
 
“A genius is someone in whom intellect predominates over ‘will’ much more than within the average person.”  
— Arthur Schopenhauer (c.1850) 
 
“After your death, you will be what you were before your birth.”  
— Arthur Schopenhauer (c.1850) (Ѻ)  
 
The latter of these quotes, particularly in respect to steps one and two, seem to quantify the current nature of the 
state of the sciences of human chemistry, in large part, and human thermodynamics, to a lesser extent. 
 
See also 
● Einstein's personal library  
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Schools  
In education, schools refers to either a particular “school of thought”, a group of individuals focused on a particular 
subject or problem, and or universities associated with a particular branch of knowledge, or sometimes with a 
particular person’s theories and or philosophy. 
 
Hmolscience | Physical humanities 
The following are some of the noted hmolscience-themed schools, physical humanities, or two cultures schools or 
departments (see: two cultures department): 
 
● American school of econophysics 
● Chinese social physics school 
● Harvard Pareto circle 
● Indian school of econophysics | Kolkata school  
● Lausanne school of physical economics 
● Mechanistic school | Mechanistic school of social thermodynamics | Pitirim Sorokin (1928)  
● Princeton Department of Social Physics 
● Roegen-Daly school 
● Romanian school of physical socioeconomics 
 
Thermodynamic schools 
See main: Schools of thermodynamics 
The following are some of the various historical schools of thermodynamics, generally listed chronologically: 
 
● Leiden University 
● École Polytechnique 
● Glasgow school of thermodynamics 
● Berlin school of thermodynamics  
● Edinburgh school of thermodynamics 
● Gibbsian school 
● Dutch school of thermodynamics  
● “Osmotic school” of thermodynamics | See: Johannes van Laar [1] 
● Dresden school of thermodynamics 
● Energetics school 
● Brussels school of thermodynamics 
● Lewis school of thermodynamics 
● MIT school of thermodynamics  
 
Universities 
The following are noted universities cited so repetitively, within Hmolpedia, that they have their own pages:  
 
● University of California, Berkeley 
● University of Chicago  
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See also 
● Two cultures synergy 
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Schools of thermodynamics  
In thermodynamics, schools of 
thermodynamics refers to about twenty 
noted "schools" of thought in the 
development and teaching of 
thermodynamics at locations, 
institutions, or modes of logic 
throughout in the world, around or out 
of which many new thermodynamical 
quantities, laws, principles, theories, 
ideas, branches, founders, and pioneers 
emerged. [1] The heads of the founding 
twelve thermodynamics schools are 
pictured adjacent and the a diagram of 
school connectivity is pictured below.  

 
Thermodynamics Schools 

Connectivity Diagram  
 
The formation of and 
interconnectiveness of the dozen 
founding schools of thermodynamics, 
outlined above, is an intricate historical 
subject. The anchor school among the 
founding dozen, to note, is the Berlin 
school (thermodynamics), followed by 
the Vienna school (statistical 
mechanics), and Gibbsian school 
(chemical thermodynamics), 
respectively.  

Twelve Founding Schools of Thermodynamics 
    

École 
Polytechnique 

Glasgow school Berlin school Edinburgh school 

  

 

 

Sadi Carnot 
(1796-1832) 

William Thomson 
(1824-1907) 

Rudolf Clausius 
(1822-1888) 

James Maxwell 
(1831-1879) 

Vienna school Gibbsian school Dresden school Dutch school 

  

  

Ludwig Boltzmann 
(1844-1906) 

Willard Gibbs 
(1839-1903) 

Gustav Zeuner 
(1828-1907) 

Johannes der 
Waals 

(1837-1923) 
Energetics school Lewis school 

 

Brussels school MIT school 

 
 

 

 

Wilhelm Ostwald 
(1853-1932) 

Gilbert Lewis 
(1875-1946) 

 

Théophile de 
Donder 

(1872-1957) 
Joseph Keenan 

(1900-1977) 

 
Map 
The following map shows the location of the schools by degrees latitude, having a mean latitude of 49.6˚, which is 
indicative of a potentially optimized latitude with which to learn thermodynamics: 
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This coincides, to note, with the optimized latitude for IQ development and to potentially win a Nobel prize, which is 
46˚, the mean geographic latitude of all Nobel Prize winners. 
 
Leyden University 
See main: Leiden University 
In the 1720s, a significant pre-thermodynamics school of influence was Leyden University, where Dutch physician and 
chemist Herman Boerhaave and Dutch physicist Willem Gravesande were famously conducting some of the first 
research on volume expansion by heat (ball and ring experiment), kinetic energy (ball and clay surface experiment), 
the general principle of volume expansion of bodies by heat (Boerhaave’s law), electricity (Leyden jar), among other 
noted scientific advances. As commented by French philosopher-physicist Voltaire, who acted as a scientific liaison 
between the Netherlands, France, and England, in a 1736 letter to the crown prince of Prussia (afterwards Frederick 
the Great), with whom he had entered into an active corresponds with: 
 
“I am the town of two simple citizens, Boerhaave and Gravesande attract from four to five hundred strangers.”  
 
The work of Boerhaave was carried over into later-to-come to predominance French science (Ecole polytechnique) 
school of thought, significantly in the work and caloric theory of Antoine Lavoisier (Elements of Chemistry, 1787). 
Students of Boerhaave include: Andrew Plummer, William Cullen, Joseph Black, and John Roebuck, and—through 
association with Black—James Watt—which can all products or precipitates, so to speak, of the Leyden school 
centered around Boerhaave. [20] 
 
École Polytechnique  
See main: École Polytechnique 
The first thermodynamics school, which is still very prestigious, was the French engineering school École 
Polytechnique founded in 1794 by French engineer Lazare Carnot, the father of thermodynamics founder Sadi Carnot, 
and French mathematician Gaspard Monge. During the period of 1800 to 1840, the École Polytechnique was the 
hotbed of research on the nature of heat, home to many of the world’s most famous mathematicians, physicists, and 
engineers, including Joseph Fourier, Gustave Coriolis, Émile Clapeyron, Henri Regnault, among many others. The key 
anchor here was Sadi Carnot.  
 
University of Glasgow  
See main: Glasgow school of thermodynamics 
The second school of thermodynamics to have been a hotbed of development was Glasgow College during the years 
1840 to 1860s, in which time the Glasgow Philosophical Society was established. Individuals connected to this school 
or society instrumental in the development of thermodynamics include John Nichol, Lewis Gordon, James Thomson, 
William Thomson, William Rankine, among others. The key anchor here was William Thomson. Later thermodynamics 
publications from this school include the 1892 work of mathematician Peter Alexander. [2]  
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Berlin school of thermodynamics  
See main: Berlin school of thermodynamics; See also: Helmholtz 
school 
In the period 1871 to 1931, the University of Berlin was the 
world’s leading institute for thermodynamics and has 
science come to be known as the "Berlin school of 
thermodynamics". [3] All three fundamental principles, 
energy conservation by Hermann Helmholtz, the principle of 
entropy by Rudolf Clausius, and the zero entropy condition 
at absolute zero temperature by Walther Nernst were 
established while their inventors were connected to this 
institute. [4] Helmholtz, together with Clausius, founded the Berlin School of Thermodynamics where he succeeded 
Heinrich Magnus as the director of the Physical Institute. The influence of this school on the development of 
thermodynamics was crucial; to name a few other famous scientists connected to this school: August Horstmann, a 
former student of Helmholtz, who was the first to incorporate Clausius' thermodynamical theories into chemistry, 
Max Planck, who seeded the quantum revolution on Boltzmann's statistical thermodynamics, Albert Einstein, Erwin 
Schrödinger, and Leo Szilard, to name a few. Between 1866 and 1869, American mathematical engineer Willard Gibbs 
spent a year each at Paris, Berlin, and Heidelberg, where he came into contact with Helmholtz and Clausius.  
 
Edinburgh University  
See main: Edinburgh school of thermodynamics 
In the late 1840s and into the 1860s, Edinburgh University and the Edinburgh Philosphical Society was a focal point 
for a number of people connected with thermodynamics, including William Hamilton, James Maxwell, Peter Tait, 
James Forbes, among others. The key anchors here were Peter Tait and James Maxwell.  
 
Vienna school 
See main: Vienna school 
The "Viennese school" refers to the thermodynamics and statistical thermodynamics works, theories, and teachings 
developed at or in connection with the University of Vienna, Austria, beginning in about 1863. The Viennese school, 
according to Belgian chemist Ilya Prigogine, was led by Gustav Jaumann, originating concepts such as energy 
production and entropy flow. Noted thermodynamicists associated with this school include Ludwig Boltzmann, Josef 
Loschmidt, and Joseph Stefan.  
 
Yale school 
See main: Gibbsian school 
The Yale school (or “Sheffield Scientific School” ), launched in 1873, is associated with the work of American engineer 
Willard Gibbs at Yale University, and his students. Gibbs had very few direct students, one being Edwin Wilson, and 
his student Paul Samuelson, who used thermodynamics in economics. Most of Gibbs students were indirect students, 
via study of his work.  
 
Dutch school of thermodynamics 
See main: Dutch school of thermodynamics 
The Dutch school of thermodynamics or “Dutch school”, which began in 1876, is associated with the work of Dutch 
physical chemist Johannes van der Waals and Dutch chemist Bakhuis Roozeboom at the University of Amsterdam, 
who built on the work of German physicist Rudolf Clausius and American engineer Willard Gibbs. Others associated 
with the Dutch school include: F. A. H. Schreinemakers and Jacobus van’t Hoff, to an extent.  
 
Dresden school of thermodynamics  
See main: Dresden school of thermodynamics 
In some circles, German physicist Gustav Zeuner, author of the two-volume Technical Thermodynamics, which went 
through five-editions, is considered as the founder of the "Dresden school of thermodynamics". Specifically, in 1873, 
Zeuner took on the post of director at the Royal Saxon Polytechnicum in Dresden (now Technische Universität 
Dresden) in east Germany, wherein, aside from thermodynamics, he led to the introduction of the humanities; the 
extension of the range of subjects taught resulted in the polytechnic's rise to a full-scale polytechnic university in 
1890. In 1889, aged 61, Zeuner gave up his position as director of the polytechnic to work as a lecturer until his 
retirement in 1897. Zeuner was succeeded at Dresden, in 1897, by German physicist Richard Mollier as professor of 
mechanical engineering. Mollier later became notable for his enthalpy-entropy diagrams for steam; publishing 
treatises such as The Entropy of Heat (1895) and New Graphs for Technical Thermodynamics (1904). At the 1923 Los 
Angeles Thermodynamics Conference, it was decided that any thermodynamic diagram having enthalpy as one of its 
coordinates should thereafter be called a "Mollier Diagram". [17]  
 
Energetics school 

 

Clipping from the 1991 European Journal of Physics article 
“Grand Schools of Physics: The Berlin School of 
Thermodynamics founded by Helmholtz and Clausius” by 
Werner Ebeling and Dieter Hoffman. [4]  
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See main: Energetics school 
From 1890 to 1908, is a set of logic, attributed to German chemist Wilhelm Ostwald (the founder), Pierre Duhem, and 
Austrian physicist Ernst Mach, existed that rejected the atomic hypothesis focusing instead primarily on the law of 
conservation of energy and a belief that macroscopic energy levels were the only reality. [9] With the discovery of the 
atom, between 1897 and 1909, this school, however, soon became defunct. 
 
Brussels school of thermodynamics 
See main: Brussels school of thermodynamics 
The Brussels school of thermodynamics is a school of thermodynamic logic, having its "birth" in 1918 lasting into the 
1950s, centered around the work of Russian-born Belgian chemist Ilya Prigogine, and his mentor mathematician and 
physicist Théophile de Donder, who both built on the work of German physicist Rudolf Clausius, at the Free University 
of Brussels a university now divided between the French-speaking Université Libre de Bruxelles and the Dutch-
speaking Vrije Universiteit Brussel. [5]  
 
Lewis school of thermodynamics  
See main: Lewis school of thermodynamics 
The “Lewis school", a term used as early as 1923, or G.N. Lewis school, a term that came into use commonly into the 
1950s, refers to anyone schooled under the logic of American physical chemist Gilbert Lewis. In the 20th century, the 
most cited textbook on thermodynamics was the 1923 Thermodynamics and the Free Energy of Chemical Substances 
written by Lewis and American physical chemist Merle Randall. This activity centered around the University of 
California, Berkeley beginning in 1912 when Lewis was made dean of the College of Chemistry.  
 Beginning in about 1895, based on work by American engineer Willard Gibbs, Lewis was aware that chemical 
reactions proceeded to an equilibrium determined by the free energy of the substances taking part. Lewis then spent 
25 years determining free energies of various substances via experimental measurement. In 1923, he and Randall 
published the results of this study, which helped formalize modern chemical thermodynamics. One of his notable 
students was Frederick Rossini, who wrote one of the first chemical thermodynamics textbooks (1850). Herman 
Kalckar, who had spent a year at Cal Tech (California Institute of Technology) in Pasadena, was famous said to be in 
“the orbit of the great G. N. Lewis school of thermodynamics”. [6] German-born American biochemist Fritz Lipmann, 
who worked with Kalckar, might also said to be associated with the Lewis school, albeit he was educated in Berlin, in 
that his free energy coupling theory is based on Lewis thermodynamics.  
 
MIT school of thermodynamics  
See main: MIT school of thermodynamics 
The MIT school or Keenan school of thermodynamics are centered around the publications of American mechanical 
engineer Joseph Keenan and Hungarian-born American physicist László Tisza. Between 1934 and 1961, American 
Joseph Keenan was a professor and later head of the department of mechanical engineering at the Massachusetts 
Institute of Technology (MIT), and while there he established what has been come to be known as the "Keenan 
School of Thermodynamics”. [7] Keenan is known for his calculation of steam tables, research in jet-rocket 
propulsion, and his work in furthering the understanding of the laws of thermodynamics. His classic 1941 textbook 
Thermodynamics served as a fundamental teaching tool in various engineering curricula during the 1940s and 1950s. 
Keenan brought to the mechanical engineering profession the fundamental work of Willard Gibbs. 
 The faculty of MIT, during the summer session of 1953, under the guidance of Keenan, organized a Rumford 
summer school of thermodynamics in celebration of Count Rumford (Benjamin Thomson) Bicentennial: During 
Summer Session 1953, from Monday, June 29, to Friday, July 10, Inclusive. [8] 
Notables associated this school include George Hatsopoulos and Gian-Paolo Beretta, the latter of which states that he 
ran a “thermodynamics think tank” at MIT in the late 1990s. The website QuantumThermodynamics.org, run by 
Beretta, lists publications by members of the “Keenan school of thermodynamics”. 
 Hungarian-born American physicist László Tisza, a physics professor at MIT from 1941 to 1973, with his 1966 
textbook Generalized Thermodynamics, and his doctoral student Herbert Callen, with his popular 1985 
Thermodynamics and Introduction to Thermostatistics, are both of the MIT school of thermodynamics.  



4316     Hmolpedia 
 
Others 
One school, discussed in the context 
of energetics and psychology, is the 
Helmholtz school; and another, 
discussed in the context of physics, 
energy, thermodynamics and 
economics is the Lausanne school. The 
Russian school of statistical mechanics 
is said to be based on ideas by Nikolay 
Bogolyubov; later developed by 
Dimitri N. Zubarev, S.V. Peletminskii, 
and others. [19]  
 In information thermodynamics, 
the MaxEnt school or Maximum 
Entropy school of thermodynamics or 
Jaynes school derives from the 1957 
paper “Information Theory and 
Statistical Thermodynamics” by 
American physicist Edwin Jaynes, 
which attempted to connect 
equilibrium thermodynamics, with the 
statistical mechanics of American 
engineer Willard Gibbs, with 
information interpretations. [12] This 
school is generally rejected by main 
stream thermodynamicists as an 
unfounded mathematical contrivance.  
 Among other groups of so-called 
“thermodynamic schools” include the: 
Catalan school of thermodynamics, 
centered on the topic of extended 
irreversible thermodynamics 
developed by J. Casas-Vazquez, D. Jou, 
and G. Lebon, and the Mexican school 
of thermodynamics on the topic of a 
generalized kinetic approach 
developed by Mexican physical 
chemist Leopoldo Garcia-Colin. [10] 
Beginning in the 1970s and into the 
1990s, there were a series of 
conferences held at what has been 
called the Bellaterra school of thermodynamics at the Autonomous University of Barcelona, Bellaterra (Barcelona) 
Spain. [11] There’s also what has been called the Japanese school, “Japanese entropy school”, or Japanese “entropy 
school” of economic analysis, associated with a number of members, led by Japanese physicist and economist Atsushi 
Tsuchida, author of Introduction to the Entropy Economics, at Meijou University, connected to his 1984 work. [18]  
 
Other societies and institutions 
In 1986, American biochemistry, biophysics, and genetics researchers Gary Ackers, Wayne Bolen, Ernesto Freire, Stan 
Gill, and Jim Lee assembled in Vail, Colorado to discuss the discipline of thermodynamics in biological systems, which 
prior to this time, according to Ackers and Bolen, was widely perceived only as a “energy book-keeping system”, as in 
counting the number of ATP hydrolyses that “pay” for each biochemical synthesis. [2] The following year, the 1st 
annual Gibbs Conference on Biological Thermodynamics was held, an event that has continued annually. [13] The 
Gibbs Society of Biological Thermodynamics constitutes those organizers and attendees, numbering up to 200, of the 
annual conference. [14]  The Indian Thermodynamic Society (ITS) was established in 2001, headquartered at the Guru 
Nanak Dev University, Amritsar, with aims to strengthen research and teaching of thermodynamics in India. [15] The 
ITS organized both the 2005 (1st annual) and 2006 (2nd annual) National Conference on Thermodynamics of 
Chemical and Biological Systems. The Institute of Human Thermodynamics (IoHT) was established in 2005 by 
American chemical engineer Libb Thims, centralized in Chicago, Illinois, as online community of exchange for 
researchers interested in the study of the application of thermodynamics to the operation of systems of human 
beings. [16] Notables associated with this institute include: Georgi Gladyshev, Jing Chen, Elizabeth Porteus, Gerard 
Nahum, among others. Since its inception, the synergy of the IoHT has been the promulgator of many positive things, 
including the JHT, EoHT, the YouTube HumanChemistry101 channel, donations of teaching materials, e.g. The Human 

Other Schools 
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Russian school MaxEnt school 

 

 
  

Sigmund Freud 
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(1834-1910) 
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Molecule, to local schools, and the publications of free online articles and materials about human thermodynamics.  
 
See also  
● Human thermodynamics education 
● Thermodynamicists (generations) 
● Who is the greatest thermodynamicist?  
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Schott, Gaspar   



4318     Hmolpedia 
In science, Gaspar Schott (1608-1666), or Kaspar Schottus, was a German mathematical physicist 
noted for his 1657 book Mechanics of Gas Hydraulics (Mechanica Hydraulico-Pneumatic), in which 
he detailed the experimental work on vacuums, vacuum bulbs, vacuum pumps, and the 
Magdeburg hemispheres of German engineer Otto Guericke. 
 
Boyle and Huygens 
Schott, and his publication, acted as a sort of liaison between the work of Guericke and Christiaan 
Huygens and Robert Boyle, who after reading his book began to make their own vacuum-based 
instruments, Boyle directing the construction of the pneumatical engine (air pump and vacuum 
pump), built in 1658 by his employee Robert Hooke, and Huygens, working with Denis Papin, 
making some of the first working gunpowder engines, wherein the explosion would act to create the vacuum. [2] The 
results of Boyle and Hooke were published in the 1660 New Experiments on the Spring of the Air, which lead to the 
1662 second edition statement of the Boyle’s law, the first of the gas laws, that the product of the pressure and the 
volume of the body of gas is constant, when the particle count and temperature are held constant. 
  
See also 
● Schott diagrams  
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Further reading 
● Guericke, O o and Scho , Kaspar. (1672). Otto Guericke’s New Experiments on (as they are called) on the 
Magdeburg vacuum space (Ottonis De Guericke Experimenta Nova (ut vocantur) Magdeburgica de Vacuo Spatio) 
(Piston tug-of-war diagram, pg. 109). Janssonius a Waesberge.  
 
External links 
● Gaspar Schott – Wikipedia.  
 

Schott diagrams  
In engineering, Schott diagrams are the schematic drawings and diagrams of the vacuum engine work and 
experiments of primarily German engineer Otto Guericke, along with others such as the vacuum designs of Robert 
Boyle. The diagrams were made German mathematical physicist Gaspar Schott, published between 1657 (Mechanics 
of Gas Hydraulics) and 1672 (Otto Guericke’s New Experiments on the Magdeburg Vacuum Space), generally detailing 
Guericke’s quest to make an artificial vacuum, so as to publically disprove Greek philosopher Parmenides’ 485BC 
postulate that vacuums are an impossibility in nature. Some of these diagrams are shown below: [1] 
 
http://www.eoht.info/page/Schott+diagrams 
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In hmolscience, Richard Schowen (1934-) is an American organic chemist noted for his 
1984 University of Kansas Humanities Lecture Series address “Elective Affinities: 
Science, Certainty and Freedom in Goethe, Henry Adams and Thomas Pynchon”, on the 
physical humanities work of Johann Goethe, Henry Adams, and Thomas Pynchon. The 
following is a trundcation Schowen's concluding remarks from his humanities lecture: 
[1] 
 
“In this examination of texts of Goethe from 1809, of Henry Adams from 1909 and of 
Thomas Pynchon from 1973, we have, I thing never lost the red thread. The theme of 
affinity, certainty and binding, of election, freedom and flux, and of the hidden variable 
that lies beyond the veil, rendering certainty and freedom equally illusory, pervades the 
texts.  
 
Variations on the theme have come with times. The growth of thermodynamics and 
precise rendering of affinity and flux in the language of enthalpy and entropy gave 
Henry Adams’ phase rule of history a form that would have been incomprehensible to Goethe but which, because of 
further change, seems quint and eccentric to us today. But always there is the red thread. It shows the power of this 
metaphor of affinity and election, uncertainty and flux and of the conflicting promise of science, of a reliable 
mapmaker with continual revision underway, that has run the strands of our culture for two centuries.”  
 
Discussion 
As seen here, and more fully in the lecture talk, Schowen makes a rare and discerning connection between Gibbs and 
Goethe, i.e. between affinity (Goethe's day) and enthalpy and entropy (Gibbs' day), the proof of which was given 
famously in 1882 by German physicist Hermann Helmholtz's "On the Thermodynamics of Chemical Processes", but 
one very few modern physical scientists are aware of, a fact that becomes acute with respect to Goethe's human 
affinities theory in respect to modern chemical thermodynamic interpretation. Schowen's discussion of freedom and 
certainty in the language of enthalpy and entropy, to note, is near verbatim in content to American chemical 
thermodynamicist Frederick Rossini's 1971 discussions of freedom and security in the language of physical chemistry 
in his "Chemical Thermodynamics in the Real World" Priestly Medal Address; the difference between the two was 
that Rossini seems to have unaware of Goethe. 
 
Other 
In 1986, Schowen gave special events series talk entitled “The Elective Affinities of Thomas Pynchon: Does Science 
Bring Certainty?”, at Hendrix College, that was a truncated form of his previous talk that treated only Pynchon, not 
Goethe or Henry Adams. [2] 
 
Education 
Schowen completed undergraduate work in biology and chemistry from 1951 to 1953 at Morris Harvey College, WV, 
his BS in chemistry at University of California, Berkeley in 1958, and his PhD in organic chemistry at MIT in 1962. 
Presently, Schowen is professor emeritus of chemistry, molecular biosciences, and pharmaceutical chemistry at the 
University of Kansas. [3] 
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Schrödinger, Erwin   
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In science, Erwin Schrödinger (1887-1961) (IQ=190|#32) (CR=144|#23) was an Austrian 
physicist—a top ranked greatest physicist ever—noted for his 1925 Schrodinger 
equation, a Lagrangian-based state equation for the wave movement of an electron 
about an atom, for his 1935 book Science and the Human Temperament, wherein he 
stated his opinion that the rise of cultures is governed by the second law of 
thermodynamics, for his ultra-famous 1943 "What is Life? (in terms of Physics and 
Chemistry) lecture-turned-book, wherein he postulated that “life feeds on negative 
entropy” and followup retraction "Note to Chapter 6", wherein he had to admit to 
error, commenting that he he should have discussed life in terms of "free energy" in 
stead of entropy, in regards to the theory of life question, and for his 1946 Statistical 
Mechanics book. [1] Schrodinger won the 1933 Nobel Prize for his development of the 
Schrodinger equation. 
 
Human thermodynamics 
In 1935, in the context of human thermodynamics, Schrodinger, in his Science and the Human Temperament, stated 
the following in regards to the second law and rise of human cultures, as re-quoted by American anthropologist Leslie 
White (1959): [3] 
 
“We are convinced that [the second law of thermodynamics] governs all physical and chemical processes, even if they 
result in the most intricate and tangled phenomena, such as organic life, the genesis of a complicate world of 
organisms from primitive beginnings, [and] the rise and growth of human cultures.” 
 
Life feeds on negative entropy 
In popular or colloquial use, Schrodinger's cryptic "life feeds on negative entropy" postulate, might be considered as 
one of the most oft-quoted passages culled from the publications of thermodynamics. In extrapolation to human life, 
this would imply that people, in some way, feed on negative entropy (or a negative value of entropy S). In linguistic 
form, Schrödinger’s postulate is similar to Austrian physicist Ludwig Boltzmann’s 1886 postulate that “the general 
struggle for existence of animate beings is … a struggle for entropy”. [2]  
 
Negative entropy and order  
In terms of entropy and order, in somewhat riddled form, Schrödinger reasoned that living organisms feed on 
negative entropy. To begin, he states that he will “try to sketch the bearing of the entropy principle (the second law 
of thermodynamics) on the large-scale behavior of a living organism”. Second, he equates thermodynamic 
equilibrium, or what he calls “maximum entropy”, as a state in which chemical potentials are equalized, wherein 
systems become dead, in which no observable changes occur. To avoid decay to this hypothetical death state, 
Schrödinger reasons that it is not energy that living beings feed on that keeps them at bay from decay but “negative 
entropy”. In rephrasing this statement, he says “the essential thing in metabolism is that the organism succeeds in 
freeing itself from all the entropy it cannot help producing while alive.” In making these ball-park statements, 
Schrödinger calls on the statistical concept of order and disorder, connections that were revealed, as he says, by the 
investigations of Boltzmann and Gibbs in statistical physics. On this basis, he situates the following definition:  
 

 
 
where k is the Boltzmann constant and D is a “quantitative measure of the atomistic disorder of the body in 
question”. Here, to note, he fails to mention that this expression is generally valid only for ideal gases. In any event, 
Schrödinger reasons that this statistical expression applies to living organisms. Moreover, to make his verbal 
argument mathematical, he states that “if D is a measure of disorder, its reciprocal, 1/D, can be regarded as a direct 
measure of order.” In addition, “since the logarithm of 1/D is just the minus of the logarithm of D, we can write can 
write Boltzmann’s equation thus:  
 

 
 
Hence, as Schrödinger states, “the awkward expression negative entropy can be replaced by a better one: entropy, 
taken with the negative sign, is itself a measure of order.” Thus, he concludes “the device by which an organism 
maintains itself stationary at a fairly high level of orderliness”, a state he equates with a low level of entropy, consists 
in “sucking orderliness from its environment”.  
 
Difficulties on theory  
See main: Note to Chapter 6 
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The basic difficulty in Schrödinger’s negative entropy theory is that he equates sustenance (metabolism) with 
measures of entropy. In the correct sense, sustenance is a function of substrate interactions, as studied in the field of 
surface chemistry. In an appended note to his thermodynamics-life chapter, however, Schrödinger states that:  
 
“The remarks on negative entropy have met with doubt and opposition from physicist colleagues. Let me say first, 
that if I had been law catering for them alone I should have let the discussion turn on free energy instead. It is the 
more familiar notion in this context. But this highly technical term seemed linguistically too near to energy for making 
the average reader alive to the contrast between the two things.”  
 
In other words, in terms of entropy as defined by Clausius, as the “amount of work the molecules of the system do on 
each other" (that cannot be compensated), this outline by Schrödinger makes little sense. If he had let the discussion 
turn on free energy, he would have been confronted with the various postulates of energy interactions between 
people, such as was done by Goethe in his 1809 Elective Affinities (see: Goethe's human chemistry); where before 
1882, free energy was called "chemical affinity" or elective affinity.  
 In 1987 commentary on Schrödinger’s What is Life?, American chemical engineer Linus Pauling noted that 
Schrödinger was discussing a change in the entropy of the "system", he never defined the system. Pauling wrote, 
"Sometimes he seems to consider that the system is a living organism with no interaction whatever with the 
environment; sometimes it is a living organism in thermal equilibrium with the environment; and sometimes it is the 
living organism plus the environment, that is, the universe as a whole." Pauling wrote that Schrödinger failed to 
recognize the most important question: "How biological specificity is achieved; that is, how the amino-acid residues 
are ordered into the well-defined sequence characteristic of the specific organism." [4] Similarly, Austrian-born 
English molecular biologist Max Perutz argued that we live on free energy and that there was no necessity to 
postulate negative entropy. [5]  
 
God 
In his 1944 What is Life?, Schrodinger makes a blurry comment about the “Lord’s quantum mechanics”, when 
discussing chromosomes, clocks, and organisms. The following are some of his other religious-tinged comments: 
 
“Whence came I, whither go I? Science cannot tell us a word about why music delights us, of why and how an old 
song can move us to tears. Science is reticent too when it is a question of the great Unity – the One of Parmenides – 
of which we all somehow form part, to which we belong. The most popular name for it in our time is God – with a 
capital ‘G’. Whence come I and whither go I? That is the great unfathomable question, the same for every one of us. 
Science has no answer to it.” 
 
In his 1954 Nature and the Greeks, he states:  
 
“I am very astonished that the scientific picture of the real world around me is deficient. It gives a lot of factual 
information, puts all our experience in a magnificently consistent order, but it is ghastly silent about all and sundry 
that is really near to our heart, that really matters to us. It cannot tell us a word about red and blue, bitter and sweet, 
physical pain and physical delight; it knows nothing of beautiful and ugly, good or bad, God and eternity. Science 
sometimes pretends to answer questions in these domains, but the answers are very often so silly that we are not 
inclined to take them seriously.” 
 
“In particular, and most importantly, this is the reason why the scientific worldview contains of itself no ethical 
values, no esthetical values, not a word about our own ultimate scope or destination, and no God, if you please. 
Whence came I and whither go I?” 
 
Other comments in his collected quotes fall along these lines. [8] One example of which is: [7] 
 
“I shall quite briefly mention here the notorious atheism of science. The theists reproach it for this again and again. 
Unjustly. A personal God can not be encountered in a world picture that becomes accessible only at the price that 
everything personal is excluded from it. We know that whenever God is experienced, it is an experience exactly as 
real as a direct sense impression, as real as one’s own personality. As such He must be missing from the space-time 
picture. ‘I do not meet with God in space and time’, so says the honest scientific thinker, and for that reason he is 
reproached by those in whose catechism it is nevertheless stated: ‘God is Spirit’.” 
 
He would seem to fall somewhere in the gray area between Dawkins number 5 and 13. 
 
References  
1. (a) Schrödinger, Erwin. (1944). What is Life? (ch. 6 “Order, Disorder, and Entropy", pgs. 67-75). Cambridge: 
Cambridge University Press.  
(b) What is Life? (1944 book in word doc download).  
(c) Schrödinger’s scripture "What is Life?" was based on a course of public lectures delivered under the auspices of 



4322     Hmolpedia 
the Dublin Institute for Advanced Studies at Trinity College, Dublin, in February 1943 and published in 1944.  
2. Thims, Libb. (2007). Human Chemistry (Volume One), (preview), pg. 87. Morrisville, NC: LuLu.  
3. (a) Schrodinger, Erwin. (1935). Science and the Human Temperament (thermodynamics, 4+ pgs; quote, 47). George 
Allen & Unwin, Ltd. 
(b) White, Leslie A. (1959). “Energy and Tools”, in: The Evolution of Culture: the Development of Civilization and the 
Rise and Fall of Rome (pg. 39), McGraw-Hill; in: Readings for a History of Anthropological Theory (editors: Paul A. 
Erickson and P.A.E. Liam D. Murphy) (§23, pgs. 293-310; quote, pg. 297). University of Toronto Press, 2010.  
4. Pauling, Linus. (1987). "Schrödinger's contribution to chemistry and biology", pp. 225–233 in Schrödinger: 
Centenary Celebration of a Polymath, edited by C. W. Kilmister. Cambridge University Press, Cambridge. 
5. Perutz, Max. (1987). “Erwin Schrödinger's What Is Life? and molecular biology”, pp. 234–251 in Schrödinger: 
Centenary Celebration of a Polymath, edited by C. W. Kilmister. Cambridge University Press, Cambridge.  
6. (a) Ubbelohde, Alfred René. (1954). Man and Energy: Illustrated (pg. 184). Hutchinson's Scientific & Technical 
Publications. 
(b) Schrödinger, Erwin. (1944). What is Life? (pg. 85). Cambridge University Press. 
7. Schrodinger (quotes) – GoodReads.com. 
8. Erwin Schrodinger – Wikiquote.  
 
Further reading 
● Schrödinger, Erwin. (1946). Statistical Thermodynamics. New York: Dover  
 
External links 
● Erwin Schrodinger – Wikipedia.  
 

Schrodinger’s cat  
In physics, Schrodinger’s cat is a famous thought experiment, conceived by 
Austrian physicist Erwin Schrodinger in 1935, which outlines a paradoxical 
conclusion of quantum mechanics, namely that, according to the 
Copenhagen interpretation, an experiment could be devised in which a cat 
could be observed as both or either dead and alive. [1] 
 
Overview  
In 1935, Erwin Schrodinger stated the following: [1] 
 
“One can even set up quite ridiculous cases. A cat is penned up in a steel 
chamber, along with the following device (which must be secured against 
direct interference by the cat): in a Geiger counter, there is a tiny bit of 
radioactive substance, so small that perhaps in the course of the hour, one 
of the atoms decays, but also, with equal probability, perhaps none; if it 
happens, the counter tube discharges, and through a relay releases a 
hammer that shatters a small flask of hydrocyanic acid. If one has left this entire system to itself for an hour, one 
would say that the cat still lives if meanwhile no atom has decayed. The psi-function of the entire system would 
express this by having in it the living and dead cat (pardon the expression) mixed or smeared out in equal parts. It is 
typical of these cases that an indeterminacy originally restricted to the atomic domain becomes transformed into 
macroscopic indeterminacy, which can then be resolved by direct observation. That prevents us from so naively 
accepting as valid a "blurred model" for representing reality. In itself, it would not embody anything unclear or 
contradictory. There is a difference between a shaky or out-of-focus photograph and a snapshot of clouds and fog 
banks.” 
 
The famous thought experiment of Schrodinger’s cat, i.e. a cat that is both dead and alive, is based on the absurdity 
of certain interpretations of the notion of a wave function collapse owing to observation, or something along these 
lines. 
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An artistic rendition of the 1935 
Schrodinger's cat thought experiment. 
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Schroeder, Daniel   
In animate thermodynamics, Daniel Schroeder (c.1962-) is an American high-energy 
physicist noted for [] 
 
Overview 
In 2000, Schroeder, in his An Introduction to Thermal Physics, included a diagram that 
explains the “creation” of a rabbit (or human) in chemical thermodynamic terms, 
namely that: [1] 
 
“To create a rabbit [or human] out of nothing and place it on the table, the magician 
need not summon up the entire enthalpy, H = U + PV. Some energy, equal to TS, can 
flow in spontaneously as heat; the magician must provide only the difference, G = H – 
TS, as work.” 
 
(add discussion) 
 
Education 
Schroeder completed his BS (in physics?) at Carleton College in 1984, his PhD at Stanford University, with the 1990 
dissertation “Beamstrahlung and QED backgrounds at future linear colliders”, done at the Stanford Linear Accelerator 
Center, after which he then taught physics at Pomona College, Grinnell College, and since 1993 has been a physics 
professor at Weber State University, 
Utah.  
 
See also 
● Human free energy 
● Affinity table 
● Ascendency 
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Schwartz, Nathan   
In hmolscience, Nathan J. Schwartz-Salant (c.1940-) is a Swiss-born American Jungian 
psychotherapist noted, in psychological thermodynamics, for his 1969 to present 
efforts to outline a type of Jungian spirituality model applied as a type of psychology. 
 
Overview 
In 1969, Schwartz published Entropy, Negentropy, and the Psyche: an Inquiry into the 
Structure of Psychic Energy, his PhD thesis, which was followed by articles and books on 
entropy and negative entropy applied to the psyche. [1] In 1998, Schwartz published 
The Mystery of Human Relationships, wherein he outlines a spiritual Jungian psychology 
theory of relationships. 
 
Education 
Salant completed his thesis in 1969 on “Entropy, Negentropy, and the Psyche” at the 
C.G. Jung Institute Zurich. [1] Salant is thus a student of the work of Carl Jung. He 
currently has a psychotherapy practice in New York, Princeton, and New Jersey. 
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Original version (by Karen Thurber) Hmolpedia version (by Libb Thims) 

  

The thermodynamic magician creating a rabbit diagram (Figure 5.1) (above left) and 
remade Hmolpedia version (above right) by American artist Karen E. Thurber, as 
found in Schroeder's 2000 Thermal Physics. 
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● Schwartz, Nathan and Schwartz, Sandra R. (1970). “On the Coupling of Psychic Entropy and Negentropy” (link), 
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Schumpeter, Joseph   
In hmolscience, Joseph Schumpeter (1883-1950) (CR:22) was an Austrian-born 
American economist and political scientist, part of the Harvard Pareto circle, noted for 
his effort to study what he called “scientific economics”, a version of economics that is 
equated with physics, and for his discussions on the rise and fall of people, which he 
viewed as human molecules, in social classes. 
 
Human molecules | Social class rise and fall theory 
In 1942, in commentary on the rise and fall of human molecules in social classes over 
generations, Schumpeter stated the following logic: [1] 
 
“It can be shown that in all cases, that human molecules rise and fall within the class 
into which they are born, in a manner which fits the hypothesis that they do so 
because of their relative aptitudes; and it can also be shown, second, that they rise and 
fall across the boundary lines of their class in the same manner. This rise and fall into 
higher and lower classes as a rule takes more than one generation. These molecules 
are therefore families [see: family molecule] rather than individuals. And this explains why observers who focus 
attention on individuals so frequently fail to find any relation between ability and class position.” 
 
This rise and fall of human molecules in social structure theory, to note, is but a footnote, digressing on a theory that 
Schumpeter says he would like to elaborate on in the framework of a book, but this not at the moment being 
possibly, is something about which he refers readers to his 1927 “Theory of Social Classes in the Ethnic Homogenous 
Milieu” [3] In this quote, Schumpeter seems to be digging around in a number of issues: one that human molecules 
are coupled to each other, especially in family lineages; to that a group of human molecules can also be termed or 
considered a new type of larger aggregate human molecule, e.g. such as the trihumanide molecule (three human 
molecules bonded in a unit); among other factors. The quote also brings to mind the famous 1980s "lazy ant study". It 
is likely Schumpeter employed the “human molecule” view after coming across this logic in his studies of the 
Lausanne school, being that he penned articles on human molecular theorists such as Vilfredo Pareto and Leon 
Walrus. 
 
Other 
American physical economics historian Philip Mirowski describes Schumpeter’s History of Economic Analysis as a 
“breathtakingly audacious misrepresentation of both the history of economics and the history of physics”, supposedly 
for his discussion of James Joule’s version of the conservation of energy (or rather mechanical equivalent of heat) and 
Leonhard Euler’s development of the variational principles. [2] 
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Science  
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In terminology, science, from the Latin 
scientia ‘knowledge’, refers to any 
systematic field of study or body of 
knowledge that aims, through experiment, 
observation, and deduction, to produce 
reliable explanations of phenomena, with 
reference to the material and physical 
world. [1]  
 
History  
In circa 1300, the term “science” began to 
be used to refer to “knowledge (of 
something) acquired by study”, from the 
Old French (9th-4th century), from Latin 
scientia "knowledge," from sciens (genitive 
scientis), present participle of scire "to 
know," probably originally "to separate 
one thing from another, to distinguish," 
related to scindere "to cut, divide," from 
PIE root *skei- (cf. Greek skhizein "to split, rend, cleave," Gothic skaidan, Old English sceadan "to divide, separate." 
[2] Modern science, in an approximate sense, can be considered to have begun in 1543 with the simultaneous 
publications of On the Revolutions of the Celestial Bodies by Polish astronomer Nicolaus Copernicus and On the 
Structure of the Human Body by Belgian anatomist Andreas Vesalius. [3]  
 
Moral world | Material world 
In 1833, in the aftermath of the Whewell-Coleridge debate, the term “scientist” was coined by English mathematical 
philosopher William Whewell, meaning one who studies the “material world”, to distinguish between the older 
variant of a “natural philosopher”, referring to one who studies all of nature, both the “material world” and the 
“moral world” generally speaking.  
 
Quotes 
The following are related quotes: 
 
“No human investigation can be called real science if it cannot be demonstrated mathematically.”  
— Leonardo da Vinci (c.1490), Italian polymath  
 
“Science is exact to the degree that its generalizations agree with external realities.” 
— Morris Zucker (1945), Philosophy of American History: the Historical Field Theory [4] 
 
See also 
● Fringe science  
● Hard science 
● Hmolscience 
● Pseudoscience  
● Soft science 
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Science and religion  

 

Some modern examples of science: thermodynamics, electromagnetics, 
relativity, quantum mechanics, particle physics, high energy physics, chemistry, 
and the humanities. 
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In knowledge, science and religion, or "religion and science", is a 
umbrella term referring to subject on the overlap of evidence-
based knowledge and faith-based cultural belief systems. 
 
Overview 
In 1874, John Draper published History of the Conflict between 
Religion and Science. [2] In 1896, Andrew White, stimulate in part 
by Draper’s book, published A History of the Warfare of Science 
with Theology in Christendom. [3] In 2013, American physicist Max 
Tegmark, who claims he's "not religious", published a a religion and 
science survey of the religious belief distributions in American and 
the conflict of each with big bang cosmology and evolution theory: 
[1] 
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Further reading 
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See also 
● Science v. religion legal cases 
● Science vs religion debates 
● Science-religion controversy 
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Science of love  
In hmolscience, science of love refers to the study 
of human relationship formations or social 
aggregations, dynamics, and dissolutions, wherein 
the attraction-to-repulsion ratio is near a 5-to-1 
balance (Gottman ratio) for interpersonal bondings; 
or, in general, to either one or an admixture of the 
chemistry of love, physics of love, thermodynamics 
of love, among others. 
 
See also 
● Mathematics of love 
● Neurochemistry of love | Neurochemistry 
● Proxmire affair  
 
Further reading 
● Herper, Ma hew. (2004). “The Science of Love”, Forbes, Jun 06. 
 

Science vs religion debates  

 

A photo of a molecule resting on what seems to be 
the Bible (Ѻ) . 

 

A chemical alphabet depiction of the science of love as having a 
chemical basis, in part; which is at least correct as per the elements 
oxygen and vanadium go (see: hmolscience periodic table). 
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In culture, the science-religion debate, or religion vs science 
debate, refers to any and all of varieties of debates between the 
established tenets of religion and the findings of modern science. 
 
Analysis | List 
The following is a work-in-progress list of overly-typical religion 
vs. science debate issues that are often seen or encountered in 
the fall of religion rise of science void discussions that ensue, i.e. 
namely that without religious belief, modern science yields but 
the seeming cold explanation that human existence is without 
meaning (meaninglessness) and that people are "accidents", or 
"mistakes", caused by blind random chance mutation, among 
others pejoratives: 
 
“I had motive for not wanting the world to have a meaning; consequently assumed that it had none, and was able 
without any difficulty to find satisfying reasons for this assumption. The philosopher who finds no meaning in the 
world is not concerned exclusively with a problem in pure metaphysics, he is also concerned to prove that there is no 
valid reason why he personally should not do as he wants to do, or why his friends should not seize political power 
and govern in the way that they find most advantageous to themselves. … For myself, the philosophy of 
meaninglessness was essentially an instrument of liberation, sexual and political.” 
— Aldous Huxley (1937), Ends and Means: an Inquiry into the Nature of Ideals (Ѻ) (vid | 3:41) [10] 
 
“Today's children are taught by our culture that we are a cosmic accident. Something slithered out of the primal slime 
and over billions of years evolved into a human being. We are cousins, ten times removed, to the ape at the zoo 
eating his own excrement.” 
— Gary Bauer (1992/2013), Evangelical Christian centric politician; former domestic advisor to Ronald Reagan (Ѻ) (Ѻ) (Ѻ)  
 
“Science says that a series of genetic mistakes, genetic mutations led to the great complexity of our world.” 
— Shmuley Boteach (2009), La Ciudad de las Ideas Re-evolution (vid | 3:58)  
 
“Religion isn't really only about how the world was created. That's just the sideshow. The chapters in Genesis that 
deal with creation of the world are only two or three. What religion really is, is the most radical statement in the 
history of the world, which is that every single one of you possesses the power to ‘choose’ the kind of person you 
want to be. There is a god who gave us moral commandments and that without god, the laws of do not kill, do not 
steal, do not commit adultery, are nothing but euphemisms for personal taste, because if there isn’t a god who is the 
ultimate arbiter and thee standard by which these laws have definition then all we have are two different people who 
are disagreeing.  
 I want Sam Harris to please address: a child is born and he has severe Down syndrome. He will never be anything 
but a burden to his parents. He is a financial strain. Special needs children often even ruin the marriages of their 
parents. Why should we not euthanize that child? We get so upset that Hitler euthanize the infirm, but doesn't that 
sort of makes sense? In fact Francis Crick, who won the Nobel Prize for mapping the DNA molecule, said that we 
should really define birth as two days after parturition so that a baby could be examined for defects and if those 
defects were sufficiently deleterious we could declare the child to not yet have been born. The only reason we keep 
that child alive, even though we all live in a society of limited resources, is because life is ‘sacred’, not because of the 
quality of life, but the sanctity of life. There's no rational reason. 
 Somewhere right now, there is a police officer in the north of Mexico and he barely arms enough money to 
support his family and that drug dealer wants to give them a few extra bucks to look at the other way while they 
smuggle cocaine into the United States, and no one's ever going to find out, and no one's ever going to see, and no 
one’s ever going to know. Tell me one reason why the police officer should not take the money when he needs it for 
his family? Give me one moral reason other than the idea that there is justice in the world and that we have the 
power to choose our moral character? Everything we’ve heard in this conference is that people almost have no 
choice. Science seems to be going against choice. Biological determinism. Genetic predisposition. Freud said we’re far 
less far less masters of our own mental household than we otherwise suppose, an out of control id and ego. But 
religion says that at every moment you have the power to choose.” 
— Shmuley Boteach (2009), The City of Ideas Re-evolution (vid | 6:41-9:30)  
 
To quickly address some of these latter objections or points made by American orthodox rabbi Shmuley Boteach, in 
order of descending easiness, firstly there are some cultures, as discussed in the evolutionary psychology literature, 
possibly in David Buss (or Helen Fisher), where a baby is not considered alive or real until the age of one. Secondly, 
there is no god (see: existence of god), this was dismissed two hundred years ago as unneeded hypothesis by Pierre 
Laplace (1802); but, nevertheless, this conceptualized belief (or node) is the linchpin of the entire debate (see: nodal 
belief system theory | Christopher Redford). Thirdly, the so-called moral commandments (no killing, stealing, or 
adultery), i.e. 10 commandments cited here, which didn’t come from a god (which, again, is something that doesn’t 
exist), are truncated condensed summarizes of the 42 negative confessions of Anunian theology.  

 

A 1998 religion vs science debate between English 
physical chemist and noted thermodynamicist Peter 
Atkins and American theologian-philosopher William 
Craig. [3] 
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Fourthly, the Down syndrome child and police officer examples are simply one of many so-called ‘moral quagmires’ 
or ‘thorny moral issues’ in need of address, in a post-Christian world. Goethe, initiator of the post-Christian, human 
chemical theory upgrade, moral symbols, Goethean revolution reform, addressed variations of these moral 
quagmires, in his law degree exam, e.g. should the mother who kills her newly born child be given the death penalty? 
The list is not the issue, but rather the reformulation of the new moral system based in the logic of physical chemistry 
and universal order is what is needed. 
 Fifthly, in citing Francis Crick, whereas Boteach, using defunct terminology, discusses reasons for ‘keeping the 
child alive’, Crick was the first to correctly state, in 1966 (Of Molecules and Men), according to modern physical 
chemistry, that we should ‘abandon the term alive’.  
 Lastly, the latter ‘give me one moral reason’, Freud citation, etc., commentary, is but parlay into the big power 
center publications of the Goethean-wake of external force (major) / internal force (minor) conceptualized realism 
philosophy thinkers: Arthur Schopenhauer, Friedrich Nietzsche, Sigmund Freud, inclusive of theories, including Freud-
Schiller drive theory, Albert Einstein on the freedom of the will, and so on, all of which is but led into modern human 
chemical thermodynamics (e.g. ABC model of molecular choice; see: free will, retinal molecule) —the subject of 
‘choice’, in a chemical and human sense, and the moral repercussions deriving therefrom, being the explicit focus of 
Goethe’s masterpiece Elective Affinities, the title of which, German-to-Decoded English translates as the ‘nature of 
the choice of one’s chemical affinities’ (see: title decoding). .  
 
Overview 
The gist of the debate, generally speaking, is between the Biblical view, and the world’s predominate belief system 
(32%), which itself is a derivative of Ra theology and its life-death cycle of the sun born out of the earth, and morality 
and purpose attached to this, and the newer findings arising following the various scientific revolutions: Copernican 
revolution, Chemical Revolution, Darwinian revolution, Carnotian revolution (thermodynamic revolution), quantum 
revolution, among others.  
 Into the early 21st century, the so-called “God debates”, science vs. religion debates, or religion vs. science 
debates are hot topics, with new books published yearly on this topic and with newly created discussion forums 
sprouting daily. [5] 

  

 

The Aug 15 2005 Time 
cover story "Evolution Wars 
on intelligent design and 
the teaching of 
humankinds's origins in 
high school the Kitzmiller v. 
Dover Area School District. 
[6] 

The Nov 13 2006 Time 
cover story "God vs 
Science" On the Origin of 
Species (1859) vs. the Book 
of Genesis (500BC) and 
whether science can 
replace religion as a 
worldview and a 
touchstone. [7] 

The 2009 The Constant 
Fire: Beyond the 
Science vs. Religion 
Debate, by American 
Astrophysicist Adam 
Frank is said to 
"paranoid squabbling 
that plagues the 
religion vs. science 
dialogue." 

A 2010 depiction of the "science vs 
religion debate", showing physics at odds 
with biology, history, philosophy, and the 
Bible, from the 2010 overview article on 
this subject by American psychologist 
Jefferson Fish. [8] 

 

 
Timeline 
A timeline of the key debates and stops in the subject of the tension breaks between religion and science are 
summarized below: 
 

Debate Years Summary Significance 

    

Vacuum debates  
In 350BC, Greek philosopher Aristotle adopted 
and employed Empedocles’ 485BC nature abhors 
a vacuum dictum, i.e. that vacuums are an 

In 1657, supposedly aware of 
Torricelli’s 1643 vacuum 
experiment, German engineer Otto 
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impossibility in nature, into his standard model of 
physics, and shortly thereafter Aristotelian 
physics became the accepted and dogmatic 
model of the universal operation according to the 
Roman Catholic church for the 1,500-years. 
 
In circa 1640, a pump maker approached Galileo 
with his query of the pump problem, i.e. why 
pumps fail to work in wells deeper than 32 feet, a 
subject about which Galileo had to tip-toe around 
for fear of a second inquisition, but did manage 
to convince his pupil Evangelista Torricelli to 
investigate the problem in 1643 during which 
time he invented made a “Torricellian vacuum”, 
the barometer, and discovered the phenomenon 
of atmospheric pressure. 
 
The experimental existence of this so-called 
“vacuum” when against the views of Aristotelian 
physics and hence the Church; although, to note, 
it is difficult to say what implications exactly 
vacuums have in relation to the Bible? In any 
event, owing to the state of tension in the air 
with the recent inquisitions of Galileo, Torricelli 
left the vacuum problem alone and moved on the 
more neutral domain of abstract mathematics. 

Guericke, the newly appointed 
mayor of Magdeburg, began to try 
to build an artificial vacuum making 
machine so to disprove Aristotle’s 
no-vacuum model and in this 
direction invented the famous 1657 
Magdeburg hemispheres.  
 
Guericke was aware of the delicacy 
of his experiments and therefore 
avoided theological discussions by 
using a "clever linguistic ploy". 
 
The evasive style of speech he 
choose to describe his findings was 
to replace the more offensive words 
"void" and in particular “emptiness” 
with the less intrusive physical term 
“empty space”, which allowed him 
to carry out public demonstrations 
of his vacuum creation technique 
without controversary. His empty 
space did not mean “void” but it 
was just an air-evacuated space. [4] 

Whewell-
Coleridge debate 

1833-
1851 

A debated which peaked at an 1833 meeting of 
the British Association for the Advancement of 
Science (BAAS), chaired by William Whewell, in 
which English romantic philosopher Samuel 
Coleridge was drawn into a passionate discussion 
of semantics, revolving around the question of 
what exactly someone who works ‘in the real 
sciences’, as Coleridge had phrased it, should be 
called?  

Resulted in the coining of the term 
‘scientist’, i.e. a mathematician, 
physicist, chemist, astronomer, or 
naturalist, etc., in 1834, as a 
distinction from the older term 
‘natural philosopher’, referring to 
one who embraces the broader 
philosophical, theological, and 
moral concerns. 

Thermodynamics 
vs religion 
debates 

1843-
present 

In 1843, English brewer James Joule who showed 
that energy could be transformed into a number 
of different variations, heat, electrical, chemical, 
gravitational, etc., but always doing so according 
to a fixed ratio called the mechanical equivalent 
of heat, all the while doing so in attempt to prove 
or derive a law which showed the work of God:  
"I shall lose no time in repeating and extending 
these experiments, being satisfied that the grand 
agents of nature are by the Creator’s fiat, 
indestructible; and that wherever mechanical 
force is expended, an exact equivalent of heat is 
always obtained."  
 
In other words, Joule believed that the first law of 
thermodynamics was decreed by the act or will of 
a deity.  
 
In 1865, German physicist Rudolf Clausius famous 
stated that the entire universe is governed by 
two laws, one that the energy of the universe is 
constant, two that the entropy of the universe 
tends to a maximum and shortly thereafter (or 
shortly before) stated that heat death theory that 
the universe will end at a point in the future 
when entropy reaches a maximum at which point 

Initiated debates of the first kind 
 
 
 
 
 
 
 
 
 
 
 
 
Initiated debates of the second kind 
kind 
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“no further change could evermore take place”, 
or something to this effect.  

Evolution 
debates 

1859-
present 

In 1859, English naturalist Charles Darwin 
published his Origin of Species, which concludes 
with the view that humans were not created by 
God 6,000 years ago, as the Bible holds, but by a 
process of slow natural selection (evolution), over 
millions of years, starting from a warm pond, 
filled with ammonia and phosphoric salts, in 
which a certain type of “protein compound” was 
“chemically formed” and came “alive” when it 
was “sparked” to “life” by a combination of light, 
heat, and or electricity.  

 

Tyndall-Stewart-
Tait debate 

1874-
1878 

A growing controversy, at the Catholic University 
of Ireland, over whether or not to teach modern 
science to university students, resulted in a 
collision, at the 1874 British Association for the 
Advancement of Science (BAAS) meeting, 
between Irish physicist John Tyndall, who was 
under the view that religion must relinquish all 
control to science, and Scottish physicists Balfour 
Stewart a Peter Tait, who were of the view that 
the two could be integrated so as to explain 
morality, life, death, and immortality. 

Resulted in one book (The Unseen 
Universe: or Speculations of a Future 
State, 1875), one novel (Paradoxical 
Philosopher, 1878), both by Stewart 
and Tait, and Irish physicist James 
Maxwell’s last dying poem “A 
Paradoxical Ode” (1878), 
summarizing the state of matter of 
the big questions, in his view.  

Pope Pius XII’s 
entropy proof of 
god 

1951  

In his notorious Nov 28 Christmas lecture, Pope 
Pius XII, the head the Catholic Church (1939-
1958), argued that German physicist Rudolf 
Clausius' 1865 law of entropy provides "eloquent 
evidence of the existence of a Necessary Being."  

 

 
 
Other 
In 1926, American philosopher Alfred Whitehead summarized the future of the 
subject as follows: [1] 
 
“When we consider what religion is for mankind and what science is, it is no 
exaggeration to say that the future course of history depends upon the decision of 
this generation as to the relations between them.” 
 
In 1991, Englishman New Testament scholar Richard Burridge suggested to 
biochemist Christopher Southgate that he use his background in experimental 
science to teach a course on the "science-religion debate", which he began doing 
in 1993 at the University of Exeter. The first two books he assembled for a class 
reading list were Thomas Kuhn’s The Structure of Scientific Revolutions, and 

American physicist Ian Barbour’s Religion in an Age of Science. [2] 
 
See also 
● Science-religion controversy 
● Science-connected legal cases  

 

A depiction of the divide between 
science and religion out of which a 
tension exists, resulting in science-
religion trails. 
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Science vs religion legal 
cases  
In court, science vs religion legal cases refers to court resolved 
disputes that involved or embroiled modern physical science in 
some way or another in direct or indirect tensioned conflict 
with religion, of which views tend to misalign. The surface 
motives for such cases in many causes are elusive, but the 
underlying motive, in a general sense, is summed up well by 
Edward Humes, from his recent book on the 2005 Kitzmiller v. 
Dover Area School District, involving the teaching of man's 
origins in high school:  
 
“The implications were fairly horrifying when it came to man’s 
place in this Darwinian world. Higher purpose was gone. And 
what of the soul? Only men had souls, it was said, but if humans 
shared a legacy with apes and sharks and slugs, did that leave 
room for a soul? For an afterlife? The logic of Darwin suggests 
that human existence is nothing more than a happy accident 
brought about by blind chance.”  
 
In other words, in attempting to pinpoint the religions 
repercussions of newer scientific findings e.g. that the "earth moves" (Galilei trail, 1633), that "people are human 
molecules synthesized from atoms in a great process" (Sales trial, 1775) that "humans are descendant from lower 
animals" (Darwin trials, 1925-), "that stem cells have souls" (Stem cell trails, 1998-), etc., the task is not at all simple, 
but generally has to do with the newly discovered fact, theory, procedure, or scientific finding erodes away at and is 
generally abrasive to higher purpose, and as such is contestable.  Of science connected legal cases, those in the field 
of legal thermodynamics, i.e. those cases which directly involve the laws of thermodynamics, the set of laws that 
govern the operation of the known universe, to the effect that the ruling was either amended towards the guidelines 
of the laws of thermodynamics, thus relieving tension, or against the guidelines of the laws of thermodynamics, thus 
increasing tension, are of great interest.  
 
List 
Some of these science-conflicting cases are listing below (a work in progress):  
 

Case Date Overview 

 

Depiction of the science vs religion debate 
from the 2010 article on this topic by 
American psychologist Jefferson Fish. [6] 

 

 
 

 
The 2010 books Atoms & Edin, by Steve Paulson, and 
Science vs Religion, by American sociologist Elaine 
Howard, present the results of a surveys and interviews 
of over 1700 physical scientists and social sciences at 
top American and European research universities on the 
ongoing tension and irreconcilablilities between science 
and religion in practice in the education system. [12]  
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The pinnacle spectacle of the science v. religion legal case, adjacent, 
physicist Galileo Galilei on trail in 1633 for “suspicion of heresy” for 
his “moving earth theory” and support of the Polish astronomer 
Nicolaus Copernicus’ 1543 heliocentric model.  
 
Galileo's view and telescope findings disagreed with Aristotle’s 

350BC geocentric model of the universe, a view supported by the Catholic Church, as was at odds with several 
passages from the Bible, namely that "the earth cannot be moved". [11]  

Galileo v. Roman 
Catholic Church 

(Galilean 
inquisitions) 

1633 

In 1609, Italian physicist Galileo Galilei began making telescope 
observations, publishing the results the following year in his the 
Starry Messenger, findings which began to allude to the 
conclusion that the “earth moves”, a view at odds with the 
established and accepted Aristotelian views of the Church and 
passages from the bible such as: 
“The world is established and cannot be moved.” 
 
A 1613 dinner party conversation on this topic between the 
Duke of Tuscany, the Duchess of Tuscany, the person who gave 
Galileo his professorship, Benedetto Castelli, a physics 
professor, and Cosimo Boscaglia, a philosophy professor, ended with Boscaglia 
accusing Galileo of heresy, because moving earth theory conflicts with Biblical 
stationary earth theory. 
 
Galileo was eventually was tried in 1633 as depicted below: 
Decision: Galileo was convicted of heresy, made to recant his views, and was put under 
house arrest for the remainder of his life.  

Sales v. The Chatelet 1775 

In 1770, French philosopher Jean Sales published the first volume 
of his The Philosophy of Nature: Treatise on Human Moral Nature, 
in which he outlined the revolutionary view that people are types 
of molecules, which he named as “human molecules”, and that 
these millions of human molecules presently populating the 
earth, as he put it, were formed or synthesized through a “great 
process in which so many millions of atoms of the earth became 
so many millions of human molecules.” 
 
The book was condemned by the Chatelet, a Paris courthouse and 
prison, in 1775 after which Sales was imprisoned and later sentenced to perpetual 
banishment on what have been called "absurdly inadequate grounds".  

The State of 
Tennessee v. Scopes 

(Scopes Monkey 
trial) 

 
Evolution 

(v. creationism) 

1925 

 
In Tennessee, in 1925, the newly passed Butler act illegal to each evolution in school:  
"That it shall be unlawful for any teacher in any University and all other public schools 
of the State which are supported in whole or in part by the public school funds of the 
State, to teach any theory that denies the Story of the Divine Creation of man as taught 
in the Bible, and to teach instead that man has descended from a lower order of 
animals."  
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The law was introduced by farmer (and part 
time high school teacher) John Butler (pictured) 
who specifically intended it to prohibit the 
teaching of evolution; his reasoning being, as he 
later reported: 
 
"I didn't know anything about evolution when I 
introduced it. I'd read in the papers that boys 
and girls were coming home from school and 
telling their fathers and mothers that the Bible 
was all nonsense." 
 
Prior to this statement, in circa 1920, at the Primitive Baptist church, Butler was said to 
have listed to a sermon about young woman in his Tennessee community who enrolled 
in a biology course at a nearby university, and after finishing the course returned 
home, the preacher said, and was no longer a Christian. The theory of evolution was 
said to have destroyed her faith in God.  
 

 
Butler asked himself whether evolution could turn one 
his own three boys into an atheist. Could this happen 
to his neighbors’ children? Could this happen in his the 
high schools of his own Macon County, where 
evolution was currently being taught?  
 
It just wasn’t right, Butler thought, that parents could 
bring their children up to be God-fearing, only to have 

a taxpayer-supported biology teacher rob them of their faith. Evolution fit into a strong 
concern he had about education: it replaced the solid, land-based values of his 
neighbors with more cosmopolitan and irreligious values. 
 
In this direction, in 1922 Butler ran as a Democrat for state representative and in his 
campaign fliers promised voters in his district that he "would work to protect 
schoolchildren from the effects of the godless 
doctrine of evolution".  
 
Three years later, when the Scopes “Monkey” 
Trial came to Tennessee, Butler told an 
interviewer that the dairy farmers and sheep 
ranchers of this rural district overwhelmingly 
supported his stand against teaching evolution. 
“Ninety-nine people out of a hundred in my 
district thought just as I did,” Butler said. “I say 
ninety-nine out of a hundred because there may be some hold different from what I 
think they do, but so far as I know there isn’t a one in the whole district that thinks 
evolution—of man, that is—can be the way scientists tell it.”  
 
In the end, high school biology teacher John Scopes was accused of violating the state's 
Butler Act that made it unlawful to teach evolution. Scopes was found guilty, but the 
verdict was overturned on a technicality and he was never brought back to trial. An 
outspoken representative in the trial was a Reverend Jim Grove (above) who believed 
that "evolution is the road to atheism". 

Sputnik launch 
(ramped up science 

focus) 
1957 

The teaching of evolution was formerly banned in four states; and evolution theory 
was barely mentioned, or avoided entirely, in most schools and textbooks for the 
previous three decades, owing to public and political pressure against textbook 
publishers. With the Russian launch of Sputnik, President Dwight Eisenhower pushed 
for ramped up science and math education as a matter of national security. [3] 
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United States v. 
Grayson 

 
Free will 

(v. determinism) 

1978 

Synopsis: Established the Supreme Court's stance 
on free will as being a "universal and persistent" 
foundation of the system of law, distinct from "a 
deterministic view of human conduct that is 
inconsistent with the underlying precepts of the 
criminal justice system."  
 
Repercussion: A scientific non-belief in the theory 
of free will is considered an illegal view in modern 
times; said another way "any scientific 

developments that threaten our notion of free will would seem to put the ethics of 
punishing people for their bad behavior in question." [1] 
 
A lawyer-style cartoon (adjacent) of United States v. Grayson. [10] 

McLean v. Arkansas 
 

Evolution 
(v. creation science) 

1982 

Synopsis: The lawsuit was filed in the United States District 
Court for the Eastern District of Arkansas by various parents, 
religious groups and organizations, biologists, and others who 
argued that the Arkansas state law known as the Balanced 
Treatment for Creation-Science and Evolution-Science Act (Act 
590), which mandated the teaching of "creation science" in 
Arkansas public schools, was unconstitutional because it 
violated the Establishment Clause of the First Amendment to 
the United States Constitution. Judge William Overton handed 
down a decision on January 5, 1982, giving a clear, specific 
definition of science as a basis for ruling that creation science is 
religion and is simply not science. The ruling was not binding on schools outside the 
Eastern District of Arkansas but had considerable influence on subsequent rulings on 
the teaching of creationism. [4] 
 
In the trial, American biophysicist and biological thermodynamics expert Harold 
Morowitz (pictured) was tasked with demonstrating that the origins of life did not 
violate the laws of thermodynamics, and gave expert testimony in the case. [5] The 
transcript, available online, is a fairly humorous read; Morowitz states, for instance, in 
reference to creation scientists, that “they play fairly fast and loose with the second 
law of thermodynamics.” [6]  

Edwards v. Aguillard 
 

Evolution 
(v. creation science) 

1987  

Synopsis: was a legal case about the 
teaching of creationism that was heard 
by the Supreme Court of the United 
States. The Court ruled that a Louisiana 
law requiring that creation science be 
taught in public schools, along with 
evolution, was unconstitutional because 
the law was specifically intended to 
advance a particular religion. It also held 
that "teaching a variety of scientific 
theories about the origins of humankind 
to school children might be validly done 
with the clear secular intent of 
enhancing the effectiveness of science 
instruction." [7] 
 
Repercussion: the ruling that the teaching "creation science" was unconstitutional, 
made by the Supreme Court, made that determination applicable nationwide.  

Kitzmiller v. Dover 
Area School District 

 
Evolution 

(v. intelligent 
design) 

 
(job security) 

2005 

Synopsis: a lawsuit filed by a group of parents against their creationism-believing, 
evolution-doubting school board; several high school 
science teacher has their jobs threatened if they taught 
Darwinian evolution, and in particular human origins. 
[3] 
Bonsell: “Evolution is fiction: students will be made 
aware of the gaps and problems in Darwin’s theory of 
evolution and also of the alternative theory of creation 
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by an intelligent designer.” 
Buckingham: “It’s inexcusable to teach from a book, laced with Darwinism, saying that 
man descended from apes and monkeys”.  
 

 
Alan Bonsell (left), a auto and radiator repair 
shop owner, who was concerned with "issues 
of morality", or the lack thereof, associated 
with teaching evolution and the origins of 
man, and Bill Buckingham (right), a retired 
police officer, were two members of the 
Dover school board who advocated bringing 
intelligent design into the science classroom.  
 
In the trial, evidence (graph depicted above) 
showing how the word "intelligent design" 
came into the American vernacular, following 

the 1987 Edwards v. Aguillard ruling, that creationism and creation science are not 
subjects permissible to be taught in public schools, was presented.  

Stem cell research 
(government 

funding) 

1998 
 
 
 
 
 
 
 
 
 

2010 

In 1998, privately funded research led to the breakthrough discovery of Human 
Embryonic Stem Cells (hESC). This prompted the Clinton Administration to re-examine 
guidelines for federal funding of embryonic research. 
 
The Obama administration has not removed the most important impediments to 
embryonic stem-cell research; currently, federal funding is only allowed for work on 
stem cells that have been derived from surplus embryos at fertility clinics. The general 
issue is that embryos are the work of God and thus it is immoral to use them for 
research, or that, supposedly, the “soul enters the zygote” at or very near the moment 
of conception, sometime before embryo reaches the 150-cell-state. The decision to 
uphold these legal impediments is said to be a clear concession to the religious 
convictions of the American electorate. 
 
The head advisor to this decision to not allow stem cell research is 
American physical chemist and geneticist Francis Collins 
(pictured), the Obama-appointed head of the National Institute of 
Health (NIH), the institute in charge of an annual budget of $30 
billion, the largest scientific research funder on the planet.  
 
Collins, in his own words, states that culled his views on God from 
Irish-born British writer C.S. Lewis, and atheist (15) turned theist 
(31) turned Christian (33) and his theory of “universal morality” as 
presented in his works such as the The Chronicles of Narnia.  
 
Collins hold the view, as described in his 2006 book The Language of God: A Scientist 
Presents Evidence for Belief, that after evolution had prepared a sufficiently advanced 
“brain”, that at some point God gifted humanity with the knowledge of good and evil, 
what he calls the “moral law”, with free will, and an immortal soul, and that some 
humans use their free will to break the moral law, leading to an estrangement from 
God, for which Jesus is the solution.  
 
In regard to stem cells, Collins considers embryos created via somatic-cell nuclear 
transfer to be distinct from those formed through the union of sperm and egg, the 
former being “not part of God’s plan to create the human individual”, the latter being 
“very much part of God’s plan.” [8] 
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External links 
● Epperson v. Arkansas – 1968 
● Daniel v. Waters – 1975 
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Science wikis  
In wikis, science wikis are fast-edit, easily-creatable, webpages containing collective information on specific branches 
or topics in science. Prime examples of science wikis, with specific focus on thermodynamic topics, are the EoHT wiki, 
the SklogWiki, and the ThermoWiki (now-defunct). Other types of science wikis, both active and non-active, are listed 
below.  
 
Early wikis  
● WikiWikiWeb - started in 1995 (the original).  
● Nupedia - lasted from 2000 - 2003 (the predecessor of Wikipedia).  
● Wikipedia - started in 2001.  
 
Science-specific  
● Encyclopedia of Earth - EoE (launched in October 2006 with approximately 1,000 articles). 
 
External links  
● Category:Science (listing of science wikis powered by MediaWiki) – WikiIndex 
● LaTex math markup – SklogWiki  
● Help:Displaying a Formula - Wikipedia 
● Thermodynamics equations – Wikipedia. 
 

Science-based dating sites  
In dating sites, science-based online dating sites are those pair-
matching websites that claim to use “science”, such as chemistry, 
genetics, psychology, or the scientific method, etc., to match up 
potential couples. [1]  
 
Chemistry.com  
The dominant site in this category is Chemistry.com (Alexa-rank: 
7,171), motto: “lets people experience real chemistry”, a subsidiary 
of Match.com (Alexa-rank: 310), launched in 2006 and developed, in 
large part, on the theories of American anthropologist Helen Fisher, 
which claims to match people according to compatibility and 
chemistry. [2] In 2008, Chemistry.com was the fourth largest online 
dating site, based on number of singles available; largely due to a 
successful ad campaign targeting eHarmony (#5 largest dating site) 
and their anti-gay Christian-only, who regect people who aren't happy all the time (adjacent video). [3] 
Chemistry.com uses information such as middle-finger-to-ring-finger length ratios (digit ratio), an indication of 

 

A 2015 screenshot of eChemistry.com, an online 
dating site that purports to match people 
scientifically. 
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testosterone levels, and personality type matching assessments, such as by asking people "do you like to count 
things"; counters have high dopamine levels and tend to be the "explorer type".  
 
ScientificMatch.com  
The first science-based matching site to pioneer the method of having matchees send in samples of their body 
composition, is ScientificMatch.com (Alexa-rank: 1,011,265), motto: “the science of love”, launched, in December of 
2007, by American mechanical Engineer Eric Holzle. 
 
By having singles send in saliva samples, the site facilitates a laboratory analysis of each person's immune system 
type and, using this data, claims to create optimized “physical chemistry” or "sexual chemistry" between people 
based on the sweaty T-shirt study, a pattern, discovered in 1995, which finds that people are most attracted to the 
smell of people who have the most-dissimilar immune system. [4] The site was conceived by Holzle, a long-time 
internet site dater, after watching a TV discussion on the findings of the sweaty T-shirt study. 
 
The theory of desired dissimilar immune system matching can be quantified according to markers on a person’s 
major histocompatibility complex (MHC), a large gene region that controls the immune system response, and 
postulates that couples attracted to this type of scent owing to the result that a resultant child would create a more 
robust immune system, more defensive against a greater variety of pathogens. 
 
In the mid 1970s, MHC-dissimilar tendency matching was shown to be the case for mice (and later for other animals 
such as fish) and in 1995 Swiss biologist Claus Wedekind, creator of the sweat T-shirt study, proved that the pattern 
holds for humans. [5] In this study, Wedekind had a group of female college students smell T-shirts that had been 
worn by male students for three nights, without deodorant, cologne or scented soaps. Overwhelmingly, the women 
preferred the odors of men with the most dissimilar MHCs to their own (see: adjacent video).  
 
eChemistry.com 
A third scientific-based matching site is eChemistry.com (Alexa-rank: 577,687), motto: “the science of attraction”, 
started in 2006 by American chemical engineer Glenn Gasner, which claims that by using the new ‘science of 
attraction’ they have ‘taken the mystery out of romantic chemistry using nine years of research to match single users 
using personality patterns scientifically isolated in old high-chemistry couples.’ [6] Gasner’s site algorithm, however, 
is a synthesis of probabilities, e.g. how may dates does one need to go on to find a successful match, and personality 
inventories, e.g. the Five Factor Model. The only science Gasner claims to use is the scientific method; subsequently, 
the logic of a standard chemistry textbook is not part of his scheme. [7] 
 
eHarmony.com  
The site eHarmony.com (Alexa-rank: 1,100) founded in 2000 by American psychologist Neil Warren and Greg 
Forgatch, whose vision is not simply to create marriages, but to create happy marriages by using scientific research to 
unite compatible individuals. In a 2007 interview of the site’s current CEO Greg Waldorf, self-taught computer 
programmer and Harvard business school graduate, he states "I love the challenge, that people think: How could you 
possibly measure interpersonal chemistry? I like the idea of research and measurement around these things that 
seem so impossible to quantify." [12]  
 
Wall Street Journal editor Emily Parker, who interviewed Waldorf, reasoned to herself “of course, this only leads one 
to wonder, how does one measure interpersonal chemistry?” She found that, “while eHarmony is launching an 
ambitious research project to do just that, Mr. Waldorf admits that they still haven't solved the puzzle.” Moreover, 
according to Waldorf, "we can help them figure out their compatibility, but individuals have to figure out their 
chemistry. The nice thing is that on eHarmony, you're starting out with a pool of matches with whom you at least 
have compatibility."  
 
PlentyofFish.com  
The popular social dating site PlentyofFish.com (Alexa-rank: 638) has, what they call, a "relationship chemistry 
predictor" (algorithm), which measures (a) self-confidence, (b) family orientation, (c) self control, (e) social 
dependency/openness, and (f) easygoingness, to determine supposed “chemistry” in relationships. [13]  
 
Others  
Another connected site is BioLoveMatch.com (Alexa-rank: 904,261), started in 2000, which claims to use biorhythm 
compatibility to match potential loves. This site, however, seems to only ask for birthdates of pairs. [8] In the 
seduction community, a site called TheApproach.com, motto: “the science of social chemistry for the modern 
gentleman”, started in 2005 by Vincent DiCarlo and Sebastian Drake, teaches men how to approach women. [9] 
 
Criticisms  
The original application of “science” to the matching of singles, via the Internet, was the use of personality 
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assessments, e.g. the Big Five, the one most often employed by psychologists to access personality, to better match 
individuals. Compatibility testing and long-term relationships, in particular, started in the mid-1950s by the “Father of 
American Marriage Counseling” Paul Popenoe and was later refined and popularized in the mainstream by Glenn 
Wilson and Jon Cousins. [10]  
 The use of the harder sciences, such as evolutionary psychology, neuroscience, genetics, chemistry, 
neurochemistry, biochemistry, or physical chemistry, etc., however, to facilitate the successful matching of singles, is 
a relatively new field of research. This fact, together with the typical “black box” algorithm procedures used by such 
sites and the lack of published scientific studies about results, compounds the credibility factor determinations of 
scientific-matching.  
 A few criticisms, however, have merged. In the 2007 article in the OnlineDatingMagazine, former chief 
psychology officer for True.com, James Houran supposedly “debunks scientific matching”. [11] In short, according to 
Houran, who seems to be targeting Chemistry.com, “the dating industry would be better off validating personality 
tests and matching algorithms than worrying about background checks.” In sure reference to Pepper Schwartz, 
PerfectMatch.com, sociology professor (University of Washington), author: Finding Your Perfect Match - 8 Keys to 
Finding Lasting Love through True Compatibility (2006), and Helen Fisher, Chemistry.com, anthropology professor 
(Rutgers University), author: Why We Love - the Nature and Chemistry of Romantic Love (2004), he concludes:  
 
“What we have are groups of authors, nice sounding university affiliations and academicians generally interested in 
relationships. Yet, nowhere do we see these teams with published, compatibility experts, and more importantly, tests 
and measurements experts who ground their work in the statistical gold standard of modern test theory!” 
 
See also  
● Human chemistry  
● Love the chemical reaction  
● Endorphin theory of love 
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Science-religion controversy  
In science, the science-religion controversy refers to tensions 
between established religion and modern science. The 2009 view 
of the controversy is summarized well by American neurologist 
Robert Burton: [1] 
 
“The science-religion controversy is rooted in talk of afterlife, soul, 
higher powers, muses, purpose, reason, objectivity, pointlessness, 
and randomness.” 
 
The fact that there is a debate is a bit ironic, being that the modern 
religions of the world were founded by Egyptian scientists: 
astronomers, biologists, chemists, and geologists, who formulated 
the corpus of Ra theology (or the Ab-ra-ham-ic and B-ra-hma-ic 
religions, in modern sense). The fact that people are so detached 
from their religious roots and historical details of religions seems to 
be the central problem.  
 
History 
The start dated of the debate can be assigned to the publication of Polish astronomer Nicholas Copernicus’ 1543 On 
the Revolution of the Heavenly Orbs, which overthrew the geocentric model of the universe and replaced it with the 
heliocentric model. The start date for the modern controversy can be assigned to the 1874 to 1875 Tyndall-Stewart-
Tait debate originating out of growing controversy over the teaching of science at the Catholic University in Ireland, 
but one that grew to encompass leading scientist, such as James Maxwell, expressing their deeply hidden views on 
questions of life, death, and the soul in relation to the findings of modern physical science, such as evolution and 
thermodynamics.  
 
See also 
● Science connected legal cases 
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Scientific demon  
In thought experiments, a scientific demon is an imagined being, a scientific metaphor of sorts, tending to be in 
possession of an extremely heightened intellect, that is able to do super-human calculations, of different varieties, 
often able to predict the future and or the past. Some have categorized the study of these types of "scientific 
demons", namely: Maxwell’s demon, Smoluchowski’s demon, Godel’s demon, Ehrenfest’s demon, etc., as 
“endophysics”. [1] The following chronology table outlines the history of scientific demons:  
 

Date Name  Inventor Description Implication 

      

c.170
0 

Leibniz’s 
prophet   

Gottfried 
Leibniz  
(see: Euler 
genealogy)  

A precursor to Laplace’s 
demon. [3]  

c.177
0 

Boscovich’s 
finite mind  Roger 

Boscovich  
A precursor to Laplace’s 
demon. [3]  

1814 Laplace’s 
demon 

 

Pierre Laplace 

An intellect if it knew the 
precise location an 
momentum of every 
atom in the universe, 
then, using Newton’ laws 
of motion, could reveal 
the entire course of 

Laplacian determinism 
(see: determinism) 

 

A cosmic chemistry stylized “do science and god 
mix?” banner from CigyBibleForum.org (Ѻ), 
featuring videos from aplogeticist scientist John 
Lennox, indicative of the science vs religion 
controversy, which dates back to Goethe (1809) and 
the Heraclitus-Parmenides (c.450BC) being vs non-
being debate, historically.  
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cosmic events, past and 
future. [5] 

1867 Maxwell’s 
demon  

 

James 
Maxwell 

An intelligent being that 
is able to "see" the 
speeds of atoms and 
molecules (in a gas), and 
thus separate them into 
slow (cold) and fast (hot) 
groupings, and thus 
circumvent the 
governing regulation of 
the second law. 

Irreversibility 

c.186
9 

Huxley's 
demon 

 

Thomas 
Huxley 

A sufficient intellect, 
with knowledge of the 
properties of the 
molecules and forces 
possessed by the 
molecules of the 
primitive nebulosity (see: 
nebular hypothesis) 
could predict the state of 
fauna of Great Britain 
with as much certainty 
as one could predict the 
vapor of one’s breath on 
a cold winter day. [9] 

Evolution 
(nebular hypothesis) 

c.189
8 

Filon-Pearson 
demon 
(superluminal 
relativistic 
Maxwell 
demon) 

 

Louis Filon 
(and Karl 
Pearson) 
 
1900 version 
→ 
[10] 

 

1912 Smoluchowski’
s demon 

 

Marian 
Smoluchowsk
i 

A type of conceptualized 
type of Maxwell demon 
trap door that "vibrates" 
owing to Brownian 
motion energy impacts. 
[7] 

 

1927 Ehrenfest’s 
demon  Paul 

Ehrenfest 

[2]  

1929 Szilard’s demon  

 

Leo Szilard 

A Maxwell demon that 
requires or utilizes 
energy to "see" the 
movements of the 
particles. 

Is argued (by many) to 
connect "information", 
and hence information 
theory, with 
thermodynamics. 

1931 Godel’s demon  Kurt Godel [4]  
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1999 Protein demon  Werner 
Loewenstein  [8]  

2007 
Advanced 
intelligence 
(Gibbsian 
demon) 

 

Libb Thims 

A type of advanced 
“intellect”, possibly a 30-
40 element molecule (in 
the sense that a human 
is a less-intelligent 26-
element molecule), that 
would be able to look 
down at us and measure 
and calculate our 
reactions to each other 
(in terms of 
thermodynamic 
variables) the way we do 
in calculating 
statevariables in 
thermodynamic tables. 
[6]  

Thermodynamic 
determinism: An entity 
that is able "predict" 
human chemical 
reactions, in the same 
way we predict chemical 
reactions by measuring 
free energy. 
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Scientific humanism  
In science, scientific humanism is a term, commonly used in the 1940s, used to encapsulate the unified subject study 
of the physical sciences, in particular chemistry, physics, and thermodynamics, along with sociology, economics, 
philosophy, history, and religion. [1]  
 
Overview 
In 1940 book The Promise of Scientific Humanism, American philosopher Oliver Reiser gave an outline of the subject 
of scientific humanism, in which he included a chapter of “Life as a Form of Chemical Behavior”, and devoting at least 
six pages to how thermodynamics plays a role in the subject of scientific humanism. [1] In 1947, Belgian-born English 
thermodynamicist Alfred Ubbelohde defined the thermodynamic contributions to scientific humanism as follows: [3] 
 
“Contributions to the thermodynamics of scientific humanism [concerns] insights on the nature of time, [as in] 
personal or psychological time, and refers to the unification of the specialized sciences effected by the contributions 
they make to the proper study of mankind, man’s nature and destiny.” 
 
In applying thermodynamics, in scientific humanism, Ubbelohde comments that the important objective is to “sift 
thermodynamic results, to separate out material of only specialized significance, and to retain what is of general 
importance.”  
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In commentary on Ubbelohde's attempt to outline the thermodynamics of scientific humanism, British physical 
chemist John Butler surmises that Ubbelohde overall aim is to delve into the “wider human aspects of 
thermodynamics”, but concludes that this effort, confined mainly to short chapters at the beginning and end, “is 
disappointing”, being that Ubbelohde only passes over the subject in a light superficial manner, without making any 
sort of solid conclusions. [4] In 1945, following a query put to him as to when global utopia will be achieved, Reiser 
outlines a discussion on a future needed establishment of an “An Institute of Scientific Humanism”, the gist of which 
is that, in Reiser’s coming out of WWII and growing global connectiveness mindset: [2] 
 
“As the world shrinks in size, as it progressively contracts in its spatial relations, social processes already at work are 
speed up. As the world becomes ‘one world’ through technological unifications by means of radio, airplanes, 
television, and the rest, the forces that make for destruction of friendly human adaptions are intensified and speed 
up, s that, in a sense, time moves faster and faster. This heightens the tensions and intensifies the struggles of 
conflicting forces—and the old time-scale breaks down. This means that if the world is not to destroy itself, the forces 
that make for integrative human relationships mist also be accelerated in their operations.” 
 
Here, Reiser seems to be alluding to a type of global Dunbar number effect, namely that past a certain global 
connectiveness size, more than just man-to-man (or country-to-country) personal contracts are needed to hold the 
plus 150+ population (or plus N+ global system population) together; hence, codifications must be enacted in the 
form of a global legal system—and that such codifications must be framed on universal principles. Reiser goes on to 
suggest:  
 
“What we really need is the creation of at least one new institution—at the very top of a social system—which shall 
simplify, codify and disseminate an attitude and set of universal principles. This international university—an Institute 
of Scientific Humanism, let us call it—will function as a kind of World Brain for our developing social organism.” 
 
As to when this international university of scientific humanism will accrue, he states that the argument that because 
we have a thousand years before us because we have a thousand years behind us is “not sound”, and seems to assert 
that such an institute will need to be established within the next hundred years, if global society is not to destroy 
itself; he then goes on to outline all the hurdles to this "international university", focused on social planning theory, 
via discussion of how this would be difficult to bring about at his own university, the University of Pittsburgh, owing 
to all the hydraism of subject divisions and 20+ course division per each subject.  
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Scientific law  
In science, a scientific law is an hypothesis, theory, or postulate that has been proven beyond doubt and has no 
conflict with any experimental observation. 
 
See also 
● Laws of affinity 
● Laws of human chemistry 
● Laws of human thermodynamics 
● Laws of information 
● Laws of life 
● Laws of social thermodynamics 
● Laws of the universe 
● Laws of thermodynamics 
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Scientific method  
In science, scientific method refers to the steps through which 
knowledge of the natural world is obtained, which amounts to the 
repeating cycle of observation, hypothesis, experimentation, and 
the need for independent verification, through which principles, 
theories, and laws are deduced. 
 
Overview 
In 1011 to 1021, Arabic polymath Alhazen, wrote an influential 
seven-volume Book of Optics, amid which, via experimental testing, 
he is said to have outlined a semblance of a scientific method.  
 In 1265, English natural philosopher Roger Bacon developed the 
modern scientific method framed around the works of Aristotle. 
Bacon, in short, inspired by the Aristotelian commentaries of Robert 
Grosseteste (1235), which laid out the framework for proper 
methods of science, described a scientific method, which he based 
on a repeating cycle of observation, hypothesis, experimentation, 
and the need for independent verification; and he recorded the 
manner in which he conducted his experiments in precise detail so 
that others could reproduce and independently test his results. [1] 
 
Quotes 
The following are noted quotes: 
 
“All science starts with hypothesis.” 
— George Millin (1896), title page quote to Evil and Evolution; truncation of Roger Bacon’s Aristotelian-framed scientific method 
(1265) [2]  
 
“The scientific method, as developed in the physical sciences during the last four hundred years, has proved 
incomparably powerful in solving certain age-long problems of cold, darkness, famine, epidemics, distance, 
communication, transportation, and a thousand other needs. Ironically, he finds himself today [in the wake of WWI 
1914-19 and WWII 1939-45] engulfed in difficulties with his fellow man. Why does he not turn in this predicament to 
the methods which have proved themselves so potent in other fields? The principle reason is tradition. Human 
relations are not yet generally believed to be proper subjects for serious scientific study. Indeed, a great many 
accredited social scientists, in the sense of practicing economists, sociologists, psychologists, anthropologists, and 
above all ‘political’ scientists 
— George Lundberg (1947), Can Science Save Us? (pg. 4)  
 
“Roger Bacon (1214-1294)—the founder of English philosophy whose knowledge of chemistry and mathematics led 
him to recognize the value of deductive reasoning, establish a scientific method, and invent spectacles—who has 
been called the last man to know everything, the last man to bridge the two cultures.” 
— Rushworth Kidder (2003), How Good People Make Tough Choices [4] 
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Scientific revolutions  
In science, scientific revolutions are periods in progress and development of scientific thought where established 
theory or ideas gets thrown out, completely overhauled, or significantly modified, often owing to new conflicting 
experimental findings, resulting to bring about new and unexpected growth in scientific thought, typically 

 

A word scramble of the some of the words involved 
in the scientific method, such as: discovery, data, 
hypothesis, prediction, experiment, proof, peer 
review, and knowledge. 
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characterized by a new branch of science. The following is a 2011 snapshot of what can be called the Goethean 
revolution, one that we are in the midst of or possibly beginning of presently, but do not yet know it: [1] 
 
“Both Goethe and Gombrowicz incorporate explanations of structure into their narratives, and both make references 
to a chemical model of combination. ‘Gombrowicz’s novelty consists in his going one step further and perfecting 
Goethe’s revolution’: the character of Olek Skuziak allows him to destroy the narratives completely and put himself 
‘in the position of speaking to oneself alone’. Regnault writes, on Gombrowicz’s behalf: ‘My pornography is an optic 
of perversions, but it is also an inversion of the art of writing, a pornology of writing’. When Gombrowicz writes of 
‘persevering in obscenity’, the persevering designates the rigours of the structure, which allow one to surpass the 
charms of obscenity and lead to their expulsion.” 
 
Scientific revolutions are typically measured in decades, starting on a certain year, preceded by build up years, 
followed by a transformation period, ending with universal acceptance. These epoch periods become known as 
revolutions, typically only in retrospect, when the topic or subject begins to see third party descriptions of the subject 
using the term “revolution”. Some of the main scientific revolutions are tabulated below: 
 
# Name Year Person Publication Span 

1 

Copernican revolution: 
Aristarchus (270BC) 
Nicolaus Copernicus (1543) 
Galileo Galilei (1609) 
Robert Hooke (1665) 
Isaac Newton (1687) 

1543 Nicholas 
Copernicus 

On the Revolution of the Heavenly 
Spheres 270- 

2 

Chemical revolution 
Leucippus (475BC) 
Robert Boyle (1661) 
Isaac Newton (1718) 
Antoine Lavoisier (1773) 
Torbern Bergman (1775) 
John Dalton (1808) 

1718 Isaac Newton Query 31 

1718-
1926 

3 
Goethean revolution  
Jean Sales (1789) 
Johann Goethe (1796) 
Libb Thims | Thimsian revolution (1995) 

1796 Johann 
Goethe 

Elective Affinities 

1789-
present 

4 

Thermodynamic revolution 
Galileo Galilei (1592-1642) 
Robert Boyle (1657) 
Robert Hooke (1657) 
Benjamin Thompson (1798) 
Sadi Carnot | Carnotian revolution 
(1824) 
William Thomson (1843) 
Rudolf Clausius (1865) 
James Maxwell (1871) 
Ludwig Boltzmann (1872) 
Willard Gibbs (1876) 
Hermann Helmholtz (1882) 
Max Planck (1893) 
Walther Nernst (1905-1916) 
Albert Einstein (1905) 
Gilbert Lewis (1923) 
Edward Guggenheim (1933) 
Erwin Schrodinger (1944) 

1824 Sadi Carnot 

Reflections on the Motive Power of 
Fire 

1797-
1933 

5 

Darwinian revolution 
Johann Goethe (1780) 
Erasmus Darwin (1791) 
Etienne Saint-Hilaire (1833) 
Alfred Wallace (1858)  
Charles Darwin (1859) 

1859 Charles 
Darwin 

Origin of Species 1780-
present 
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6 

Maxwellian revolution 
Pierre Gassendi | Corpuscular theory of 
light (1649) 
Robert Hooke | Wave theory of light 
(1660s) 
Isaac Newton | Corpuscular theory of 
light (1670s) 
Christiaan Huygens | Wave theory of 
light (1678) 
Thomas Young | Double-slit experiment 
(1801) 
Michael Faraday | Lines of force 
(1830s) 
James Maxwell | electromagnetic field 
(1865) 
Albert Einstein | light quanta (photon) 
(1905) 

1865 James 
Maxwell 

"A Dynamical Theory of the 
Electromagnetic Field" 

1649-
present 

7 

Quantum revolution 
Rudolf Clausius (1857) 
Ludwig Boltzmann (1891) 
Max Planck (1900) 
Albert Einstein (1905) 
Niels Bohr (1913) 
Erwin Schrodinger (1926) 

1900 Max Planck 

"On the Law of Energy Distribution in 
the Normal Spectrum" 

1901-
1926 

 
Discussion 
The average IQ of the "core" revolutionist, per each scientific revolution, i.e. Copernicus (IQ=190), Lavoisier (IQ=175), 
Goethe (IQ=230), Clausius (IQ=205), Darwin (IQ=175), Maxwell (IQ=210), and Planck (IQ=190), is IQavg=196. 
 
In categorizational terms, in respect to a "revolutionary genius" pointing system, we note that those with two or 
more revolution association or roles include:  
 
Revolutions Person IQ Types  IQAVG 

3 Newton 215 Copernican, Chemical, and Maxwellian 

}  
 

210 3 Einstein 220 Thermodynamic, Maxwellian, and Quantum 

3 Hooke 195 Copernican, Maxwellian, and Thermodynamic 

2 Goethe 230 Darwinian and Goethean 

 
 

}  

 
 
 

202 

2 Maxwell 210 Thermodynamic and Maxwellian 

2 Clausius 205 Thermodynamic and Quantum 

2 Galileo 200 Copernican and Thermodynamic 

2 Schrodinger 190 Quantum and Thermodynamic 

2 Boltzmann 195 Thermodynamic and Quantum 

2 Boyle 185 Thermodynamic and Chemical   
 
The IQ average of the 12 revolutionists, with known IQ estimates, having only single revolution association, is: IQAVG = 
189. Related to all of this, Boltzmann, in 1886, famously postulated that the future would look back and define the 
century the following way: 
 
"The nineteenth century will be remembered as the century of the ‘mechanical vision of nature’ and of ‘Darwin’s 
evolutionism’." 
 
Which has indeed been the case, with Darwin and Clausius being the two big competing theories with which the 
modern person uses to understand his or her own existence. 
 
References 
1. Synopsis of Francois Regnault, “Optique de Gombrowicz” – Kingston University. 
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External links 
● Scientific revolution – Wikipedia. 
● The Structure of Scientific Revolutions – Wikipedia.  
 

Scientific sociology  
In hmolscience, scientific sociology, a near-synonym to positivism or physical sociology, tends to the study of social 
phenomena using the scientific method; to attempts at hard science and or physics-like formulations of sociology; 
possibly referring to the types of sociology covered in Pitirim Sorokin’s 1928 mechanistic school classification. 
 
Quotes 
The following are related quotes: 
 
“Sociologists study people, who chose, decide, succeed, fail, harm others, harm themselves, and behave in rational 
and irrational ways. I’ve often explained to my students that if I took an ounce of gasoline and placed a burning 
match upon it, the gas would have to burn. The gas has no choice just as the flame has no choice. But, if someone 
placed a burning match on your arm, or the arm of your classmate, you or they might respond in any number of 
ways.” 
— Ron Hammond (c.2010), “Scientific Sociology”; this, to note, is an example of error: just as gas molecules have no ‘choice’ when 
the combust so to do the people involved in WWI and WWII have no choice during the global social combustion process [1] 
 
See also 
● Physicochemical sociology 
 
References 
1. Hammond, Ron, Cheney, Paul, and Pearsey, Raewyn. (c.2010). Introduction to Sociology (§4: Scientific Sociology). 
FreeSociologyBooks.com.  
 
Further reading 
● Madge, John. (1962). The Origins of Scientific Sociology (physics, 2+ pgs; force, 31+ pgs). Free Press.  
 

Scientism  
In hmolscience, scientism is a notion that has a variety 
of meanings, tending to refer to persistent efforts over 
the centuries, from Hobbes and d’Holbach to Capra 
and Hawking in recent years, to make the latest 
science serve the construction of a world-view. [1] In 
1922, James Joyce, in his Ulysses, is said to have 
employed mechanics, based on a “fairly Newtonian 
model”, and supposedly uses "scientism" of his age as 
a mode of psychological insight and character 
development. [2] In 1995, Caspar Hakfoort published a 
historiography on the term "scientism". [4] In 2011, 
Alexander Rosenberg employed the word scientism as 
follows: [3] 
“In The Atheist’s Guide to Reality I tried to coopt the 
word ‘scientism’ and to argue that science can answer 
the persistent philosophical questions that trouble people, including the nature of reality, the purpose of life, the 
existence of a soul, the grounds of morality, whether we have free will, and the meaning of human history. Most of 
the answers science gives to these questions are unpopular and people neither understand them nor want to hear 
them.” 
 
References 
1. (a) Hakfoort, Caspar. (1995). “The Historiography of Scientism: A Critical Review” (abs), History of Science, 33:375-
395. 
(b) Cohen, H. Floris. (2009). “Note about an Unfinished Book on Ostwald by the Late Casper Hakfoort, and About Its 
Author” (pdf), hp4all.nl. 
2. Morrisson, Mark S. (2009). “Science”, in: James Joyce in Context (editor: John McCourt) (§30: pgs. 343-54; pg. 348). 
Cambridge. 

 

A 2012 graphic (Ѻ) comparing and contrasting scientism (atheistic 
evolution) with: theistic evolution, intelligent design, and 
creationism beliefs.  
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3. Rosenberg, Alex. (2011). The Atheist’s Guide to Reality: Enjoying Life without Illusions (pg. #). W.W. Norton & Co.  
4. Hakfoort, Casper. (1995). “The Historiography of Scientism: A Critical Review” (abs), History of Science, 33:375-395. 
External links 
● Scientism – Wikipedia.  
 
 

Scientist  
In classifications, scientist refers to a student of the 
knowledge of the material world and the energy world. 
 
Etymology 
The term "scientist" as a student of the knowledge of 
the material world was coined by English mathematical 
philosopher William Whewell in 1833 in the context of 
and followup to the Whewell-Coleridge debate. 
Whewell introduced the term to replace the older term 
‘natural philosopher’, a subtle caveat, however, being 
that the ‘material world’, in unwritten assumption, 
should not be confused with the ‘moral world’, which is 
the work of a deity. [1]  
 
References 
1. Fisch, Menachem and Schaffer, Simon. (1991). 
William Whewell: a Composite Portrait (coined 
scientist, pg. 178, 212; ‘material world’ vs ‘moral world’, pg. 275). Clarendon Press. 
 
External links 
● Scientist – Wikipedia.  
 

Scott, Eugenie   
In hmolscience, Eugenie Scott (1945-) is American physical anthropologist turned NCSE 
director (1987-2014), noted for her efforts to combat teaching of creationism in the 
American educational system. In 2006, Scott co-authored the article “Public 
Acceptance of Evolution”, which shows (Ѻ) ranking second to lowest ahead of Turkey in 
respect to public acceptance of evolution. [2] 
 
Beliefs 
In 2003, Scott described herself as an atheist who “does not discount the importance 
of spirituality.” (Ѻ) 
 
Debates 
In 1974, Scott was drawn into the science vs creationism debates sphere when she 
attended a debate between physical anthropologist James Gaven, he PhD mentor, and 
biochemistry creationist Duane Gish, wherein she learned the intricacies of audience 
reception. [3]  Scott has since debated philosopher physicist creationist Stephen 
Mayer, among others. 

 

Photos of seven famous scientists: Gibbs (16), Goethe (16), 
Clausius (18), Lewis (15), Newton (18), Helmholtz (17), and 
Maxwell (16), on the wall of American chemical engineer Libb 
Thims' study; the numbers being the age at which each entered 
college.  
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Kitzmiller vs Dover 
Scott was one of the organizers (Ѻ), expert witnesses (Ѻ), 
behind the win at the Kitzmiller vs Dover lawsuit. [3] 
 
Education 
Scott completed her BS and MS at the University of Wisconsin-
Milwaukee and her PhD at the University of Missouri with a 
dissertation on the dental evolution in pre-Columbian Peru. (Ѻ)  
 
Quotes 
The following are noted quotes: 
 
“You can’t put an omnipotent deity in a test tube.” 
— Eugenie Scott (1994), “Keep Science Free From Creationism”; cited 
by Lee Strobel, 2004 [1] 
 
References 
1. (a) Scott, Eugenie. (1994). “Keep Science Free From 
Creationism”, Insight, Feb 21.  
(b) Strobel, Lee. (2004). The Case for a Creator: a Journalist 
Investigates Scientific Evidence that Points Toward God (pg. 21). 
Zondervan, 2009. 
2. (a) Miller, Jon D., Scott, Eugenie C., Okamoto, Shinji. (2006). “Public Acceptance of Evolution”, Science 11, Aug. Vol. 
313, pgs. 765-66. 
(b) Anon. (2006). “Did Humans Evolve? Not Us, Say Americans”, The New York Times, Aug. 16. 
3. Dean, Cornelia. (2013). “Standard-Bearer in Evolution Fight: Eugenie C. Scott Fights the Teaching of Creationism in 
Schools” (Ѻ), New York Times, Sep 2. 
4. Lebo, Lauri. (2008). The Devil in Dover: an Insider’s Story of Dogma v. Darwin in Small-Town America (pg. 210). The 
New Press, 2013.  
 
Further reading 
● Sco , Eugenie. (2003). Evolution vs Creationism: an Introduction. University of California Press, 2005.  
 
External links 
● Eugenie Scott – Wikipedia.  
 

Scott, George   
In hmolscience, George Prescott Scott (1921-2002) was an American physical organic 
chemist noted for his 1985 Zeno of Citium inspired book Atoms of the Living Flame: an 
Odyssey into Ethics and the Physical Chemistry of Free Will, in which he extolled on the 
view that with the circa 1912 acceptance of the atomic hypothesis, the year that 
Wilhelm Ostwald admitted tentative acceptance of the existence of atoms, that we 
must now begin to grapple with the reality that: 
 
“We are among other things molecular people.”  
 
In this framework, Scott goes on to speculate on topics such as ethics and free will in 
the context of physical chemistry and to apply Belgian chemist Ilya Prigogine’s 
dissipative structure theory to topics in human sociological studies. The following is an 
example quote from his book, from the section entitled Thermodynamics, the Physical 
Science of Absolutely Everything: [1] 
 
“The laws of thermodynamics, we assume, apply to the whole biosphere of life in exactly the same way they apply to 
machinery and black boxes.”  
 
Scott’s central argument is that energy dissipating chemical systems, of the so-called ‘dissipative structures’ variety, 
which can often reach unstable bifurcation points in the far-from-equilibrium regime, at which point such systems 
can evolve differently as a result of minute chemical changes in their environment, occur “ubiquitously in living 
things.” [1] In particular, he says that “the action of potential waves on the bubble thin membranes of the nerve cells 
[which] are the most fundamental control activity in human behavior” are of nonequilibrium thermodynamic 
phenomena of the sort that could chaotically amplify indeterminate events at the micro level. [2] 

 

One of Scott-directed NCSE discovered changed on how 
"creationism" was switched to "intelligent design" in 
1987 following the Edwards vs Aguillard decision; similar 
to who the term "intelligent design" has been replaced 
by the code word "sudden emergence", following the 
Kitzmiller vs Dover (2005) ruling. [4] 
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Molecular people 
Scott devotes a certain amount of text and even and end poem to discussing what he refers to as "molecular people", 
such as exemplified by the following: 
 
“To a materialist no thing is real but atoms in a void and we are but molecular people controlled by the actions of 
natural physicochemical law.”  
 
This seems to be Scott's version of the human molecule, although he himself does not seem to be as a complete 
materialist, e.g. his discussions of free will and search for a way to answer the question "how can wishes can control 
atoms?", a query he repeats ad nauseam throughout the book, which seems to teeter on a search for prayer in the 
religious context. 

 
Education 
Scott completed his BS in chemistry in 1943 at Worchester Polytechnic 
institute and his PhD in 1949 in organic chemistry, on the subject of 
infrared study of colchicine, at the University of Rochester in New York 
under D.S. Tarbell. He then became professor of chemistry at the 
University of South Dakota, in Vermillion. Scott retired in 1985. [3] 
 
Quotes 
The following are noted quotes: 
 
“Since my name is not Socrates or Einstein and I hold only one of the 
seven or eight PhD degrees this problem requires, readers are quite 
justified in questioning my qualifications to testify as such a 
multidisciplinary expert.” 
— George Scott (1985), mini-introduction (pg. viii) to Atoms of the Living 
Flame  
 
References 

1. Scott, George P. (1985). Atoms of the Living Flame: an Odyssey into Ethics and the Physical Chemistry of Free Will 
(thermodynamics, pgs. 181-84; ubiquitous quote: pg. 265). University Press of America. 
2. Kane, Robert. (1998). The Significance of Free Will (pgs. 129-30). Oxford University Press. 
3. George Prescott Scott (history) – USD.edu.  
4. Email communication with Libb Thims (7 Aug 2012); scan of photo done by Sarah A. Hanson (6 Aug 2012), 
Digitization and Photographs Associate; permission for use in Hmolpedia article of Scott by Daniel Daily, Interim Dean 
of Libraries. 
 
Further reading  
● Sco , George P. (1991). Time, Rhythms, and Chaos in the New dialogue with Nature: report of the Third John 
Lawrence Interdisciplinary Symposium, an interpretive symposium on the social and humanistic applications of 
dissipative structures and self-organization in science. Iowa State University Press.  
 
External links  
● Scott, George P. – WorldCat Identities.  
 

Scott, Howard   

 

 

 

A circa 1940s photo of Scott, possibly a college 
graduation photo, permission courtesy of the 
George Prescott Scott Papers, Archives and 
Special Collections, University Libraries, 
University of South Dakota. [4] The above photo 
is a 1977 photo from his Atoms of the Living 
Flame (pg. 274) in a picture together with Max 
Delbruck. 
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In hmolscience, Howard Scott (1890-1970) was an American self-defined engineer 
noted, in economic thermodynamics, for his 1920 to 1932 efforts to technical-theory 
base bureaucracy, which he called "technocracy", according to which the country 
would be run on use of “energy certificates” instead of money as units of value; the gist 
of which was superficially said to be themed or based on some aspect of the work of 
Willard Gibbs.  
 
Overview 
In 1920, Scott assembled a group architects, engineers, doctors, etc., into a technology-
based (science-based) group of economic advisors called Technocracy. One of their 
many thermodynamic-based economic theories was the use of “energy certificates” 
instead of money as units of value. [3] Another term was “Technate” used to describe 
the region over which a technocratic society would operate using thermodynamic 
energy accounting instead of a price system (money) method.  
 Scott claims to have derived his theory of “energy accounting”, a system of 
distribution in which the energy used to produce and distribute goods and services 
consumed by citizens is recorded, in large part from the work of Willard Gibbs. Scott’s early theories on energy 
determinates were also similar, to significant extent, to the equality of energy, money, and wealth in the 1926 book 
Virtual Wealth and Debt by English physical chemist Frederick Soddy. When questioned as to what influence Soddy 
had his theory of his theory of "energy determinants", Scott replied: [2] 
 
“We derive most of our concepts of thermodynamics and energy determinants from the works of J. Willard Gibbs, 
and we had formulated most of our concepts of modulus and calculus of design prior to our coming in contact with 
Soddy's Wealth, Virtual Wealth and Debt in 1927. Frederick Soddy was a chemist and scientist, completely unknown 
to us, as we were unknown to Soddy. Soddy formulated his ideas in the British scientific and academic world of his 
time. He starts out on the correct course, and then gets lost in the muddle of values shortly after page 100, and he 
loses his original direction and analysis in the mass of money and economic values. Soddy himself, in a newsreel 
interview taken in his office and laboratory, presented in the early 30's a very nice admission and commendation for 
the development of Technocracy in the United States. This newsreel, I believe, was a Fox Movietone. We wish Soddy 
had gone on as he first started, as a chemist and thermodynamicist and we feel that he would have reached, 
ultimately, the same conclusions we had arrived at.”  
 
A reading of Scott's Technocracy Study Course, however, shows that Scott only had a very superficial passing 
knowledge of the work of Gibbs. In 1932, Scott, in his Technocracy: a Thermodynamic Interpretation of Social 
Phenomena, seems to arrive at the view, using Gibbs' 1901 Elementary Principles in Statistical Mechanics, that society 
is a gas phase statistical ensemble and that the objective of a science-based-economics is to determine arbitrary 
energy units to predict the “next most probable state”. [4] On the logic of Scottish engineer James Watt’s 1782 
definition of horsepower, meaning that a horse can do 33,000 foot-pounds of "work", i.e. lift weight vertically via a 
pulley, per minute, Scott gives a crude value of manpower in stating that:  
 
“Technology has introduced a new methodology in the creation of physical wealth. It is now able to substitute energy 
for man hours on the parity basis that 1,500,000 foot-pounds equals one man's time for eight hours. National income 
under the Price System consists of the debt claims accruing annually from the certificates of debt already extant. 
Physical income within a continental area under technological control would be the net available energy in ergs, 
converted into use-forms and services over and above the operation and maintenance of the physical equipment and 
structures of the area.”  
 
The obvious difficulty in Scott's reasoning, here, is that some people are more efficient or creative at doing work than 
others. Thus, using tools and creativity, for instance, one man might conceivably do 1,500,000 foot-pounds of work in 
one hour. Moreover, it is difficult to equate various types of "intellectual work", e.g. the work done by British 
physicist Stephen Hawking in the development of his black hole theory, "household work", e.g. the work of a wife 
carrying for a child, or "executive work”, e.g. a CEO approving a new corporate direction, to the energy expended in 
lifting buckets of water out of coal mines.  
 
Education 
The educational background on Scott seems to be non-existent; it is difficult to say exactly even if he even had a 
degree in engineering (which he probably didn't). 
 
References  
1. Scott, Howard. (1932). Technocracy: a Thermodynamic Interpretation of Social Phenomena (12-pages). Thenocracy 
[sic]. ASIN: B00088FJ3M.  
2. History and Purpose of Technocracy – letter exchanges between Howard Scott and J.K. Faulkner, 1965.  
3. Fezer, Harold. (1938). “The Energy Certificate”, Technocracy Pamphlet, Series A, number 10, July. 
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Further reading 
● Anon. (1934) Technocracy Study Course: an Outline of those Elements of Science and Technology Essential to an 
Understanding of our Social Mechanism; an Analysis of the Price System; Technocracy’s Social Synthesis (275-pgs). 
Technocracy Inc.  
 
External links 
● Howard Scott – Wikipedia.  
 

Scrimali, Tullio   
In hmolscience, Tullio Scrimali (1952-) is an Italian psychiatrist noted, in psychological 
thermodynamics, for his 2006 Entropy of Mind, wherein he outlines a melting pot 
theory stylized model of the mind according to which he argues that the expulsion of 
Adam and Eve from Garden of Eden, for eating the forbidden fruit, resulted not in the 
awareness of physical pain, but what he terms “entropy of mind” or the “terrible 
apophany which shatters existence as human beings, driving people into an unbearable 
dimension”, which he equates with schizophrenia; along the way using information 
theory, aka the Shannon bandwagon, to argue that the "mind is not subject to the 
second law of thermodynamics." 
 
Overview 
In 2006, Scrimali, in his Entropy of Mind and Negative Entropy, employs a melting pot 
mixture of complexity theory, Prigoginean thermodynamics, dissipative structures, 
information theory (although he doesn't mention Shannon), chaos theory, systems 
theory, cybernetics, among others, to explain schizophrenia. The following is a 
representative quote: [1]  
 
“Based on the second principle of thermodynamics, our bodies and brains are constantly subjected to an increase in 
entropy that causes the molecules and atoms that form them to become disorganized.”  
 
Strangely, in spite of the dominate use of thermodynamics (entropy and negative entropy) in the title of his book, 
Scrimali only cites psychodynamic pioneer Austrian psychologist Sigmund Freud marginally on two pages, with no 
mention of his connection to thermodynamics, and fails to mention Swiss psychiatrist Carl Jung at all, who of course 
is the pioneer of the use of psychological entropy concepts? In this work, Scrimali seems to use a new term 
“phrenentropy”, which he defines as a synonym for "entropy of mind"; a combination of phren- (φρήν, φρεν-; 
"mind") and -entropy ("thermal content + disgregation"). 
 
Difficulties on theory 
A few difficulties on Scrimali’s theory are firstly his elementary understanding of thermodynamics, second his 
understanding that humans are self-organizing systems (where the prefix “self-” equates to biological perpetual 
motion), and to his supposition that although the brain itself may be subject to the second law, that the mind it not. 
In his own words: 
 
“But the mind no; the mind is not subject to the second law of thermodynamics, the mind is constituted by 
information and as long as its physical support survives, it develops without stopping, it organizes, evolves, becomes 
articulated, and grows stronger.”  
 
(add discussion) 
 
Education 
Scrimali is currently a professor of clinical psychology at the University of Catania, Italy.  
 
 
References 
1. (a) Scrimali, Tullio. (2006). Entropia della Mentee d Entropia Negativa: Nuove Prospettive, Cognitiviste e Complesse, 
per la Schizofrenia e la sua Terapia (Entropy of Mind and Negative Entropy: New Perspectives, Cognitivist and 
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(b) Scrimali, Tullio. (2008). Entropy of Mind and Negative Entropy: A Cognitive and Complex Approach to 
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14; God, 4+ pgs). Karnac Books. 
2. Tullio Scrimali (founder and head of ALETEIA International) – AleteiaInternational.it  
 
External links 
● Tullio Scrimali (Italian → English) – TullioScrimali.it  
 

Scrooge Tiny Tim dialogue  
In dialogues, Scrooge Tiny Tim dialogue is a conceptualized 1992 dialectical 
conversation, presented by American physicist Steven Weinberg, between the 
representative personae of the “realist” Scrooge and the “positivist” Tiny Tim, 
from Charles Dickens 1943 novel A Christmas Carol, employed to presented 
both sides of the ongoing discussion of implications or not to the humanities of 
quantum mechanics—Weinberg having some sympathy with both sides of the 
debate, tough rather more with Scrooge than Tiny Tim, although he gives Tim 
the last word because the problem he finally raises has been the most 
important puzzle in the interpretation of quantum mechanics, as he says.  
 
Introduction 
Weinberg, in his chapter “Quantum Mechanics and its Discontents”, introduces 
the dialogue as follows: 
 
“Everyone agrees on how to use quantum mechanics, but there is serious 
disagreement about how to think about what we are doing when we use it. For 
some who felt wounded by the reductionism and determinism of Newtonian 
physics, two aspect of quantum mechanics seemed to offer a welcome balm. 
Where human beings had no special status in Newtonian physics, in the 
Copenhagen interpretation of quantum mechanics humans play an essential 
role in giving meaning to the wave function by the act of measurement. And 
where the Newtonian physicist spoke of precise predictions the quantum 
mechanician now offers only calculations of probabilities, thus seeming to make 
room again for free will or divine intervention.” 
 
Weinberg then rips into the ontic opening physics Austrian-born American physicist Fritjof Capra: 
 
“Some scientists and writers like Fritjof Capra welcome what the see as an opportunity for reconciliation between the 
spirit of science and the gentler parts of our nature. I might, too, if I thought the opportunity was a real one, but I do 
not think it is. Quantum mechanics has been overwhelmingly important to physics, but I cannot find any messages for 
human life in quantum mechanics that are different in any important way from those of Newtonian physics.” 
 
(add discussion) 
 
Dialogue 
Weinberg states that he employs Tiny Tim and Scrooge to debate the subject, being that these matters are still 
controversial, as he says: 
 
Tiny Tim: I think quantum mechanics is just wonderful. I never did like the way that in Newtonian mechanics if you 
knew the position and velocity of every particle at one moment you could predict everything about the future, with 
no room for free will and no special role for humans at all. Now in quantum mechanics all you predictions are vague 
and probabilistic, and nothing has a definite state until human beings observe it. I’m sure that some Eastern mystic 
must have said something like this. 
 
Scrooge: Bah! I may have changed my mind about Christmas, but I still know humbug when I hear it. It is true enough 
that the electron does not have definite position and momentum at the same time, but this just means that these are 
not the appropriate quantities to use in describing the electron. When an electron or any collection of particles does 
have at any time is a wave function. If there is a human observing the particles, then the state of the whole system 
including the human is described by a wave function. The evolution of the wave function is just as determinist as the 
orbits of particles in Newtonian mechanics. In fact, it is more deterministic, because the equations that tell us how 
the wave function develops over time are too simple to allow chaotic solutions. Where’s your free will now?” 
 
Tiny Tim: I’m really surprised that you should reply in such an unscientific way. The wave function has no objective 
reality, because it cannot be measured. For instance, if we observe that a particle is here, we cannot conclude from 
this that the wave function before the observation had a vanishing there value; it might have had an here and there 

 

American physicist Steven Weinberg’s 
1992 positivist Tiny Tim and realist 
Scrooge, and respect to their dialogue 
on the quantum mechanical 
implications of determinism and free 
will.  
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values, with the particle just happening to show up as here rather than there when t was observed. If the wave 
function is not real, then shy are you making so much of the fact that it evolves deterministically? All that we ever 
measure are quantities like positions or momenta or spins, and about these we can predict only probabilities. And 
until some human intervenes to measure these quantities, we cannot say that the particle has any definite state at 
all. 
 
Scrooge: My dear young person, you seem to have swallowed uncritically the nineteenth-century doctrine called 
positivism, which says that science should concern itself only with things that can actually be observed. I agree that it 
is not possible to measure a wave function in any one experiment. So what? By repeating measurements many times 
for that initial state, you can work out what the wave function in the state must be and used the results to check our 
theories. What more do you want? You should really bring your thinking up to the twentieth century. Wave functions 
are real for the same reason that quarks and symmetries are—because it is useful to include them in theories. Any 
system is in a definite state whether any humans are observing it or not; the state is not described by a position or a 
momentum but by a wave function. 
 
Tiny Tim: (add) 
 
Scrooge: (add) 
 
Tiny Tim: (add) 
 
(add discussion) 
 
Pirsig 
See main: Chemistry professor paradox 
In 1991, American philosopher Robert Pirsig, in his Lila: an Inquiry into Morals, presents the following topic related 
dialogue, as told via the character Phaedrus: [2] 
 
“Life’s just an extension of atoms, nothing more, it has to be that because atoms and varying forms of energy are all 
there is … At the time of [the] origin [of evolution theory] it wasn’t yet understood that at the level of photons and 
electrons and other small particles the laws of cause and effect no longer apply; that electrons and photons simply 
appear and disappear without individual predictability and without cause. So today we have as a result a theory of 
evolution in which ‘man’ is ruthlessly controlled by the cause-and-effect laws of the universe while the particles of his 
body are not. The absurdity of this seems neglected. The problem doesn’t lie in anyone’s department. Physicists can 
ignore it because they are not concerned with man. Social scientists can ignore it because they are not concerned 
with subatomic particles.” 
 
(add discussion) 
 
See also 
● Jenny McPhee 
 
References 
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Sears, Francis   
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In thermodynamics, Francis Weston Sears (1898-1975) was an American physicist 
noted a number of thermodynamics textbooks. [1] Sears is widely known also for his 
University Physics textbook written with American physicist Mark Zemansky, often 
referred to as Sears and Zemansky, a 1632-page textbook, in its 12th edition, as of 
2007.  
 
Education 
Sears was a professor at the MIT school of thermodynamics from 1921 to 1955, 
thereafter teaching at Dartmouth College. 
 
Quotes 
The following are related quotes: 
 
“There is no concept in the whole field of physics which is more difficult to understand 
than is the concept of entropy, nor is there one which is more fundamental.” 
— Francis Sears (1950), Principles of Physics [2]  
 
References 
1. (a) Sears, Francis W. (1950). An Introduction to Thermodynamics, the Kinetic Theory of Gases and Statistical 
Mechanics. Addison Wesley. 
(b) Sears, Francis W. (1963). Thermodynamics: an Introductory Text for Engineering Students (2nd ed). Addison 
Wesley. 
(b) Sears, Francis W. (1975). Thermodynamics, Kinetic Theory, and Statistical Thermodynamics (3rd ed). Addison 
Wesley. 
2. Sears, Francis W. (1950). Principles of Physics I: Mechanics, Heat, and Sound (pg. 459). Addison-Wesley. 
 
External links 
● Francis Sears – Wikipedia.  
 

Second law  
In thermodynamics, the second law is shorthand for the second law of thermodynamics along with other synonyms, 
including: the second main principle, the entropy law, law of entropy, Clausius inequality, the law of increasing 
entropy. [1] 
 
See also 
● Zeroth law 
● First law 
● Third law 
● Joule’s second law 
● Newton’s second law  
 
References 
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Second law of motion  
In laws of motion, the second law of motion is defined by the following formula: 
 

 
 
which states that the force F acting on a body of mass m will tend to cause an acceleration a of motion. 
 
History 
This law was formulated by English physicist Isaac Newton in 1686. [1] 
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1. Newton, Isaac. (1686). Principia. Publisher.  
 

Second law of thermodynamics  
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In thermodynamics, the second law of thermodynamics quantifies the energetic nature of irreversibility in heat 
driven transformation processes, particularly in the Carnot cycle. In concise form, the second law, as formulated 
mathematically in 1862 by German physicist Rudolf Clausius, states that in a cyclical heat-driven process which is in 
any way possible the following relation will always hold: 
 

 
 
where dQ is an element of the heat given up by a body to any reservoir of heat during its own changes, heat which it 
may absorb from a reservoir being here reckoned as negative, and T is the absolute temperature of the body at the 
moment of giving up this heat. [1] The quantity "dQ/T" is called entropy. The second law, in a general sense, arose 
out of a need to correct French physicist Sadi Carnot's 1824 view of the concept of "re-establishment of equilibrium 
in the caloric" as being the central principle of the operation of the steam engine. 
 
Notations 
After the 1875 Lectures on the Mechanical Theory of Heat by German mathematician Carl Neumann, indicating, as 
Clausius did, that the differentials δQ and δW are path dependent (inexact differentials), the symbols đ (d-crossbar) 
or δ (small delta), the latter used more often in the modern sense, began to be used wherever heat or work 
differentials were found. Hence, the second law began to be written as: 
 

 
 
Modern formulations 
There are a number of different modern formulations of the second law, such as found in the works of German 
engineer and physicist Kolumban Hutter; examples of which can be found in the further reading section below. [2] 
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Second law (disordering) evolution (ordering) 
reconciliations  
In evolution thermodynamics, second law (disordering) evolution (ordering) reconciliations are famous one-liner 
answers, one example being the 1947 local entropy decrease postulate, often found in regurgitated or repeated 



4356     Hmolpedia 
form, that offer rudimentary attempts to amend the seeming contradictions between the Boltzmann (ideal gas 
system) interpretation of the second law of thermodynamics as a universal trend towards increasing levels of 
disorder in a (isolated) system and the Darwin (living system) interpretation of evolution as a universal trend towards 
increasing levels of order in a (evolving) system; the gist of which tends to be argued as follows: 
(a) Evolving systems on earth are “closed”, not isolated, as compared to ideal gas systems.  
(b) Entropy decrease (of life forms) or "ordering" is compensated by entropy increase in the surroundings (such as in 
the sun).  
(c) Decrease in “free energy” (combined law) in evolving systems, is the key governing energy quantity of 
directionality, rather than only entropy tendencies (the second law) alone.  
(d) Sunlight (with low entropy) shines on the earth and heat (with high entropy) radiates off, which powers local 
decreases of entropy (life forms) on earth. 
 
The subject often arises in religious thermodynamics, which, in the mind of scientists, often tends to relegate the 
debate to the nominal sidelines; the fact, however, that hardened scientists cannot seem to give lasting or satisfying 
answers leaves the debate open to further speculation as the decades pass.  To give a typical statement of this 
debate, in a nutshell, according to the 1985, out-of-context, views of American civil engineer Henry Morris:  
 
“The second law of thermodynamics says that everything tends toward disorder, making evolutionary development 
(ordering) impossible.”  
 
In this statement, Morris, known to many as the father of modern creation science, takes the second law out of 
context by inserting the word “everything” in place of the term “isolated systems”. In any event, the statement 
highlights a common puzzling viewpoint for many.  
 
Quotes 
The following are related quotes: 
 
“A living organism … keep[s] it[self] alive … by feed[ing] upon negative entropy (from its environment).” 
 — Erwin Schrödinger (1944) [1]  
 
“Life … represent[s] pockets of decreasing entropy in a framework in which the large entropy tends to increase.”  
— Norbert Wierner (1950) [2]  
 
“Any ordered (living) system in nature has a level of stored energy in its structure that is less than the total energy 
that has been consumed to create it … the consumed energy, which contributes to the elevation of the entropy 
(raised level of disorder) in the universe, exceeds the decline in entropy caused by the formation of that ordered 
structure … as a result, the net amount of entropy remains positive in the universe and in accordance with the law of 
entropy.”  
— Robert Kenoun (2006) [3] 
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Videos 
● Atkins, Peter. (2007). “Complexity and the Second Law” (Ѻ), Beyond Belief 2.0 conference. 
 

Second main principle  
In thermodynamics, the second main principle, in contrast to the first main principle, of the mechanical theory of 
heat is defined by the following two equivalent expressions: [1] 
 

 
 
which can be rearranged as: 
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where dQ is an amount of heat imparted to a body, T is the temperature of the body at the point of heat transfer, 
and dS is the change in the transformation content of the body or of entropy change. These expressions were the 
formulations used by German physicist Rudolf Clausius, which he characterized as "convenient in the case of certain 
investigations", later coming to be known as the second law of thermodynamics. Clausius also called this the 
“principle of equivalence of transformations”, another formulation of what later came to emerge as the second law. 
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Second thermodynamic law of management  
In business thermodynamics, second thermodynamic law of management states that entropy is always increasing in 
the organization. The law was posited in 1999 by American business consultants Tom Demarco and Timothy Lister, on 
the premise that corporate entropy is exists. [1] 
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Secondary field particle  
In human chemistry, a secondary field particle is a coalesced or grouped particle, e.g. five photons, thirty molecules, 
pheromones, information, currency, emotion, such as a tone of voice contained in the vibratory patterns of a sound 
wave, etc., that act as effective force carriers. [1] 
 
See also 
● Primary field particle 
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Secret of life  
In terminology, secret of life, according to the 1953 views of Francis Crick and James Watson, is "DNA" — or, 
according to the later views of Crick, who in 1966 said "we should abandon the word alive" (see: defunct theory of 
life), it is something that does not exist (see: life does not exist). 
 
Etymology 
The phrase “secret of life”, supposedly, is attributed Francis Crick who on 18 Apr 1953 is said to have stepped into the 
Eagle Pub in Cambridge England and declared in triumph to have “discovered the secret of life” together with James 
Watson. [1] 
 
Quotes 
The following are related quotes: 
 
“The results of particle physics are in no sense more fundamental then what Alan Turing did in founding the 
computer science, or what Francis Crick and James Watson did in discovering the secret of life.” 
— Philip Anderson (1986), commentary on proposal to build a Super Collider [2] 
 
“The DNA revolution led a generation of biologists to believe that the secret of life lay entirely in the structure and 
function of DNA. This faith is misplaced and the reductionist programme must be supplemented with a new 
conceptual framework.”  
— Harry Rubin (1988), “Molecular Biology Running into a Cul-de-sac?” [3] 
 
See also 
● Secret principle  
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Secret principle  
In hmolscience, secret principle refers to the unifying principle of nature 
and of the universe. 
 
Newton 
In a 1678/79 letter to Irish chemist Robert Boyle (IQ=185), English 
chemical-physicist Isaac Newton (IQ=215) was preoccupied with the 
phenomenon of elective affinity among chemicals, and stated: [1] 
 
“There is a certain secret principle in nature by which liquors are sociable 
to some things and unsociable to others. Thus water will not mix with oil 
but readily with spirit of wine or with salts.”Newton here, to note, seems 
to be making an unknowing citation of Empedocles and his chemical 
aphorisms. 
 
The finalized efforts of Newton's search for this secret principle are found 
in his last and final philosophical, his 1718 Query 31, the the addendum 
that launched the chemical revolution. 
 
Goethe 
In 1768 to 1769, at the age of 18 to 19, German polymath Johann Goethe 
(IQ=230) (see: Goethe timeline), having been intrigued by the chemistry 
works of Susanne Klettenberg and Paracelsus, was conducting chemical 
experiments, over a draft furnace in his attic, to reveal, according to Austrian philosopher Rudolf Steiner, “the 
principle that permeates the whole universe.” [2] In a 1770 letter to Klettenberg, Goethe wrote: [3]“Chemistry is still 
my secret love.” 
 
To elaborate further on what he was after during this period, from book twenty of his autobiographical 1814 Poetry 
and Truth, in reflection on these pre-1775 years, Goethe wrote how he was searching for a universal rule to explain 
the happenings of existence: [4]“I perceived something in nature (whether living or lifeless, animate or inanimate) 
that manifested itself only in contradictions and therefore could not be expressed in any concept, much less any 
word. It was not divine, for it seemed irrational; not human, for it had no intelligence; not diabolical, for it was 
beneficent; and not angelic, for it often betrayed malice. It was like chance, for it laced continuity, and like 
providence, for it suggested context. Everything that limits us seemed penetrable by it, and it appeared to dispose at 
will over the elements necessary to our existence, to contract time and expand space. It seemed only to accept the 
impossible and scornfully to reject the possible.” 
 
Goethe penned his solution of his search for his secret principle in his 1809 physical chemistry based novella Elective 
Affinities, which itself was based on Newton's Query 31 via the 1775 work of Swedish chemist Torbern Bergman. On 
beauty, Goethe in 1888 (Ѻ) famously stated: “Das Schöne ist eine Manifestation geheimer Naturgesetze, die ohne 
dessen Erscheinung ewig wären verborgen geblieben.” Translations of which include: (Ѻ) (Ѻ) 
 
“The beautiful is a manifestation of secret laws of nature, which, but for its apparition, would have forever remained 
hidden form us.” 
 
“Beauty is a manifestation of secret natural laws that would have remained hidden forever if the beautiful thing had 
not appeared.” 
 
“Beauty is a manifestation of secret natural laws, which otherwise would have been hidden from us forever.”  
(add discussion) 
 
Einstein 
The following is a 20 Aug 1949 response by German-born American Albert Einstein (IQ=220) to a letter he received on 
a query about his scientific motivation: [5] 
 

 

German polymath Johann Goethe studying 
in Frankfurt in the years circa 1769 to 1772 
during which time he began to do 
experiments in chemistry in a search to 
uncover a secret principle of nature and the 
universe. 
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“My scientific work is motivated by an irresistible longing to understand the secrets of nature and by no other 
feeling.” 
IQ | Secret principle seeker 
The average IQ of a secret principle searcher is 222 (mean IQ of Newton (IQ=215), Goethe (IQ=230), and Einstein 
(IQ=220)). 
 
Discussion 
The principle both Goethe and Newton were searching was known to them as chemical affinity. In 1882, following 
the publication of "On the Thermodynamics of Chemical Processes" by German physicist Hermann Helmholtz, the 
measure of chemical affinity came to be known as free energy or available energy, thus becoming the new secret 
principle (see: human free energy). 
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Secularism  
In terminology, secularism, from Old French (c.1400) seculer “residing in this world, not belonging to a religious 
order, from Late Latin (c.700) saeculum, “the present world”, means []  
 
Overview 
In 1851, George Holyoake introduced, and or somehow popularized, the term “secularism” (or secularists) as an 
upgrade to “freethought” (or free thinkers), but less derisive or more preferable to some than “atheism”; meaning 
indifference to or rejection or exclusion of religious considerations. [1] In 2014, American sociologist and secularism 
scholar Phil Zuckerman defined a secular, simply as non-religious; and to elaborate, in respect to what "religious" 
means, he elaborates that a secular person is someone who does not practice the "three Bs", namely: belief (in 
supernatural), behavior (rituals, rites, or behaviors practices, actualized according to those beliefs), and belonging 
(belong or identify with a group that is religious, anchored in those beliefs and behaviors). [2] Some have 
characterized Thucydides (Ѻ), e.g., as a secular atheist. The term "movement atheism", in atheism terminology, 
supposedly, those atheists who are “on board” with the atheism movement and ignore the various kinds of atheists 
who are uninterested in it or hostile to it; of which there are four kinds: secularist atheists, identity atheists, 
evangelical atheists, and constructive atheists. (Ѻ) 
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External links 
● Secularism – Wikipedia.  
 

Security  
In science, security is [] 
 
Hmolscience 
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In 1971, American chemical thermodynamicist Frederick Rossini, in his “Chemical Thermodynamics in the Real 
World”, explained freedom and security in terms of enthalpy ΔH and entropy ΔS change, respectively, in social 
reaction existence and experience equilibration processes: [1] 
 
“Chemical thermodynamics [applies] to present-day problems of our society. I will try to show that thermodynamics 
is a discipline highly relevant to the real world in which we live and that its fundamental laws may be related to 
human experience. A simple description of energy is that the energy of a [social] system arises from the binding 
forces [exchange forces] that hold together the elementary particles—nuclei, ions, atoms, molecules, and 
macromolecules [people]—constituting the system. The greater the binding forces, the more tightly bound is the 
system, and the lower is its energy. This corresponds to a state of greater [socioeconomic] security. The smaller the 
binding forces, the less tightly bound is the system, and the higher is its energy. This corresponds to a system of lesser 
[socioeconomic] security.” 
 
In 2006, American chemistry professor Harold Leonard suggested unearthed Rossini's relatively unknown lecture, via 
suggestion, in the Journal of Chemical Education, that Rossini's premise about chemical thermodynamic descriptions 
of freedom and security might have real-world application to anti-terrorism efforts in a post 9/11-world. This 
seemingly straight suggestion launched the ongoing "heated" Rossini debate, naturally enough, owing to the religious 
overhaul implications of the suggestion. 
 
Quotes 
The following are related quotes: 
 
“I did not embark on experiments on consciousness in alert people until after I had obtained the security of academic 
tenure.” 
— Benjamin Libet (c.1990), comment to Francis Crick [2] 
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Seebeck, Thomas   
In science, Thomas Seebeck (1770-1831) was an Estonian-born German physician and 
physicist noted for his 1821 experimental discovery of thermo-electricity and for his 
association with German scientist Johann Goethe on color theory. [1] 
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Segall, Matthew   
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In hmolscience, Matthew Segall (c.1991-) is an American philosopher, who seems to 
self-identify as a panexperientialist, albeit teetering in 2014 towards anthrodecentric 
philosophy (Ѻ), possibly akin to a deanthropomorphize train of thought and or near to 
Charles Sherrington's denouncement of "anthropisms", generally noted for his 2007-
present attempt to ferret out some type of extrapolate down and or extrapolate up 
work-in-progress philosophy in respect to questions of the soul, life, meaning, 
experience, and ecology, self-conceptualized modern Whitehead-stylized-Plato, as he 
seems to the case. 
 
Overview 
In 2007, Segal launched the YouTube channel 0ThouArtThat0 (Ѻ), wherein he uploads 
video discussions among topics, e.g. free will, evil, consciousness, materialism, morality, 
religion conflictions, experience, etc., and scholars, e.g. Rudolf Steiner, Pierre Teilhard, 
Arthur Young, Alan Watts, Henri Bergson, Giordano Bruno, Benjamin Libet, Stuart 
Kauffman, Friedrich Nietzsche, Bruno Latour, Eckhart Tolle, etc., amid the materialism-
physicalism philosophy borderland. In 2011, Segall published On the Matter of the Life: Towards and Integral Biology 
of Economics, wherein he explores the ideas of thinkers like Alfred Whitehead, Francisco Varela, Jean Gebser, William 
Irwin Thompson, and Alf Hornborg in an attempt to critique both techno-industrial capitalism and mechanistic 
biology. [1] In 2013, Segall, published Physics of World-Soul, wherein he used Whitehead’s animate cosmology to 
expose, in his view, the inadequacy of traditional materialistic-mechanistic metaphysics. [2] In 2014, Segall published 
a booklet on the philosophical work of Friedrich Schelling. [3] 
 
Religion 
In 2013, Segall stated the following about his religious beliefs: 
  
“I closer to a panentheist. Do I believe in a personal God? My response to this question, were I as wise as he, would 
be something like Carl Jung's [response (Ѻ) to query: ‘do you still believe in god?]: I don’t need to believe, I know.” 
— Matthew Segall (2013), YouTube forum post (Ѻ) about belief in god 
  
Namely that his views are similar to Carl Jung who stated that he doesn’t believe, but rather he “knows god exists”. 
 
Education 
In 2000s, Segall seems to have been auto-didactic in learning. In 2014, he completed some type of philosophy degree 
California Institute of Integral Studies. (Ѻ) Presently, Segall is doing graduate coursework and lecturing on the topics 
surrounding an “anthrodecentric philosophy” of nature (Ѻ), a seeming compromise between evolutionary 
panpsychism and eliminative materialism. [4] In 2015, Segall stated that he was going to do his PhD dissertation on 
the following: (Ѻ)  
 
Dissertation = Alfred Whitehead + Friedrich Schelling + Rudolf Steiner 
 
(add discussion) 
 
Quotes | Cited 
The following are quotes employed by Segall: 
 
“The key notion from which [the construction of a cosmology] should start is 
that the energetic activity considered in physics is the emotional intensity 
entertained in life.” 
— Alfred Whitehead (c.1910), cited by Segall in 2014 lecture [6] 
 
“It is very certain that it is the effect of conversation with the beauty of the 
soul, to beget a desire and need to impart to others the same knowledge and 
love. If utterance is denied, the thought lies like a burden on the man. Always 
the seer is a sayer. Somehow his dream is told: somehow he publishes it with 
solemn joy: sometimes with pencil on canvas; sometimes with chisel on stone; 
sometimes in towers and aisles of granite, his soul's worship is builded; 
sometimes in anthems of indefinite music; but clearest and most permanent, in 
words.” 
— Ralph Emerson (c.1910), description quote of 0ThouArtThat0 (Ѻ) video channel 
 
See also 
● Defunct theory of life  
● -ism 

 

A labeled version of Segall's Facebook 
Plato and Aristotle at the “School of 
Athens” avatar, with Whitehead's 
process philosophy in hand. [5]  
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● Life does not exist 
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Seguin, Armand   
In science, Armand Seguin (1767-1835) was a French chemist and physiologist 
notable for being French chemist Antoine Lavoisier’s assistant from 1789 until 1794, 
during which time they conducted a number of experiments on the combustion 
theory of animal heat; Seguin often being the one the experiments were conducted 
on (one example pictured adjacent). [1] In the late 1880s, Seguin expanded on 
Lavoisier's combustion theory to postulate that a chemical combination of 
hydrogen with carbon (hydrogene carbone) was released by the blood into the 
lungs. [2] 
 
See also 
● Marc Seguin  
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Seguin, Marc   
In thermodynamics, Marc Seguin (1786-1875) was French engineer noted for having 
made some of the first statements on the conservation of energy and on correlations 
between heat and work. Seguin, according to the circa 1863 opinion of German 
physicist Hermann Helmholtz was one of the three predecessors to the situation of the 
conservation of energy: [1] 
 
“Kirchhoff’s predecessors in the field of radiation bore him much the same relation as, 
in the conservation of energy, Mayer, Colding, and Seguin bore to Joule and Thomson.”  
 
In his 1822 letter “Observations on the Effects of Heat and Motion, Seguin expressed 
views on the conservation of vis viva. [2] In 1839, owing to his studies of the steam 
engine, Seguin concluded that heat and work were interconvertable and was said to 
have estimated the mechanical equivalent of heat. [3] 
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Seifert, Howard   
In hmolscience, Howard Stanley Seifert (1911-1977) was an American aeronautics physicist noted, 
in human thermodynamics, for his 1960 to 1961 objections to Robert Lindsey’s 1859 
thermodynamic imperative. 
 
Overview 
In 1961, Seifert, in his “Can We Decrease Our Entropy?”, took issue, in a manner possibly similar to 
Alexander Pope's "should gravity cease when we go by" assertion, with American physicist Robert 
Lindsey’s 1859 thermodynamic imperative. [1] A lecture on this title was originally given by 
Seifert, at a luncheon on May 9th, 1960, to the American Rocket Society. [4] The following is a 
noted quote from Seifert’s article: [2] 
 
“The first and second laws of thermodynamics are of course known to us as the ten commandments, and probably 
obeyed more consistently.”  
 
In his article, in question of Lindsey’s second law based morality theory, that it is one’s moral responsibility to create 
order, Seifert notes that no one really knows or agrees on what constitutes “maximum order”; noting, for instance, 
that time and energy spent on creating a feather cut hairdo or a beehive, may not constitute maximum order in the 
view of the engineer. On this same question, Egyptian-born American physicist Jack Hokikian notes that sociologists 
may question the intrinsic value of a synthetic diamond making factory, while people in the streets outside the 
factory are starving. [2]  
 
Education 
Seifert completed his BS and MS in physics at Carnegie Institute of Technology, after which he transferred to the 
California Institute of Technology to complete his PhD. in physics. His early postdoctoral experience included a 
position as Associate Professor of Physics at Kalamazoo College in Michigan for a period of two years, from which he 
went to the Westinghouse Corporation as a research physicist for another two years. In 1942, Seifert joined the Jet 
Propulsion Laboratory at the California Institute of Technology and entered the field of rocket propulsion that was to 
become his specialty. Seifert was a professor of aeronautics and astronautics at Stanford from 1960 to 1976. He also 
directed the Physical Sciences Laboratory at the United Aircraft Corporation (1960-65) and was president of the 
American Rocket Society (1960). [3] 
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In hmolscience, DMR Sekhar (1952-) is an Indian chemical engineer and mineral 
engineer noted, in religious thermodynamics, for his theory of “genopsych” (or 
genpsy), a contraction of gene + psyche, an hypothesized biological extensive-like 
thermodynamic property, which is is god or a part of God inside of humans, that is 
argued to operate counter to entropy, a type of conscious ordering force acting in the 
biosphere, thus reconciling the disorder view of second law of thermodynamics with 
evolution and creation. Sekhar seems to have conceived of his theory in the mid 
2000s, promoting it in various blogs and discussion boards, later submitting a draft 
article of this theory, titled “On the Incompatibilities of the Second Law of 
Thermodynamics, Primary Instincts, Natural Selection, and the Properties of DNA” 
(see: attached PDF), to the Journal of Human Thermodynamics in 2007. [1]  
 
Education  
Sekhar BS in chemical engineering, MS in mineral process engineering, and PhD in 
chemical engineering, with dissertation on “Separation of Sulfide Minerals from 
complex Ores”, at the Andhra University. Sekhar is currently employed as an executive director of Wharton Overseas 
FZE, and is on deputation to JPMC Ltd, working at, Eshidiya Mine, in Jordan.  
 
Genopsych  
See main: Genopsych 
The theory of a "genetic psychology" or genopsych, according to Sekhar, argues that the genome is conscious self-
programmed entity struggling to exist and that genopsych is an extensive like emergent systems property operating 
counter to entropy, giving directionality to the process of evolution, causing non-random variations in the genome 
indicative of information creation, and is the basis of native intelligence of plants and microorganisms, such as 
bacteria. [2]  
 
Religion and God 
See main: God; Religious thermodynamics 
Although not part of his main theory, in various blog posts and discussion, Sekhar maintains that genopsych may be 
or is god or a part of God inside of humans [and all living beings] that has evolved people to their present form. [3] 
Sekhar's theory is an effort to find unification between genetics, evolution, thermodynamics, the Bhagavat Gita, and 
the Holy Bible. In short, Sekhar believes that the idea of genpsy has the potential to change the way people look at 
religions and may help some understand themselves better in the context of genetics and thermodynamics. In the 
latter context, Sekhar's aim is to resolve the issue surrounding the common view that entropy is a measure of 
disorder and that the total entropy tends to a maximum over time in isolated systems. [4] In cessation 
thermodynamics, Sekhar argues that genopsych equates to the soul as the “undying and essential non-physical”, but 
that the soul is unchanging whereas genopsych undergoes updating and development due to evolutionary reasons. In 
addition, he states “the soul is described to exist without physical body whereas genopsych may not exist unattached 
to genes … the concept of soul allows the possibility of reincarnation while the model of genopsych probably does 
not.” [5]  
 
Difficulty on theory 
The difficulty with Sekhar's theory is that theories on concepts that are said to be "counter to entropy" are 
numerous: anti-entropy, disentropic, ectropy, ektropy, entropy ethics, entropy reduction, entropy reversal, genetic 
entropy, gentropy, inverse entropy, local entropy decrease, entropy islands, low entropy, mental entropy, syntropy, 
syntropic, teleonomic entropy, among others. To quote one example, 'syntropic' is a term, conceived by Italian 
mathematician Luigi Fantappié in the 1940s, which is said to describe phenomena governed by a force, opposed to 
entropy, which attracts living systems towards higher levels of organization and order. This, along with the rest of 
these terms, is exactly the same as Sekhar’s genopsych conception. The ubiquity of these similar conceptions has 
generally to do with a perpetual misunderstanding of what entropy means, as defined by Rudolf Clausius and used in 
chemical thermodynamics. 
 These "opposite to entropy" conceptions, in turn, are thermodynamic cousins to terms such as élan vital, 
panpsychism, living force, vitalism, vis viva, living being, living molecule, living matter, living organisms, living energy, 
living affinity, vegetable life, animal life, organic life, etc., all terms which are a weak attempt to distinguish life from 
non-life as is captured in the idea of the uroboros puzzle. All of this logic, however, is defunct. The correct description 
is to use universal terms, such as animate verses inanimate, or reactive verses nonreactive (or inert), heat driven 
molecules, molecules active by way of induced movement, etc. Certainly there is much to be worked out in the 
explanation of human movement, but the invention of luminous aether type theoretical constructs to explain biology 
is not the correct direction to take.  
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Self-  
In science, self- is a "loaded"—anthropomorphically, philosophically, or religio-
mytholgically—prefix used in the characterization of the supposed-to-be 
behaviors of so-called "living", things, systems, or entities, particularly humans, 
which are said to be in possession of "self-motion" and thus able to self-
organizing, self-reproducing, self-renewing, self-generating, self-sustaining, self-
maintaining, self-replicating, self-creating, among numerous other terms, all of 
which amount to claims of perpetual motion (of the living kind) (or chemical 
kind) and which are views contrary to the principle of inertia. 
 
Disproof | Principle of inertia 
In 1892, English mathematician-physicist Karl Pearson gave the first disproof of 
the premise of the existence of a "self-determined" system using recourse to 
the principle of inertia as follows: [17] 
 
“We cannot at present assert that the peculiar atomic structure of the life-germ 
and its environment, or field (p. 286), would not be sufficient to enable us on 
the basis of the laws of atomic motion to describe our perceptual experience of 
life. Such a broad generalization as that of the conservation of energy does not 
appear to be contradicted by our experience of the action of living organisms; 
but then the conservation of energy is not the sole factor of mechanism, as 
some fetish-worshippers nowadays imagine it to be. 
 There is, for example, the principle of inertia, the statement that no 
physical corpuscle need be conceived as changing its motion except in the presence of other corpuscles, that there is 
no need of attributing to it any power of self-determination (p. 287). There are probably those who think some 
power of self-determination must be ascribed to the elementary organic corpuscle, but this seems very doubtful. 
Placed in a certain field, environed with other organic or inorganic corpuscles, the life-germ moves relatively to them 
in a certain manner, but there seems no reason to assert (indeed there are facts pointing in the exactly opposite 
direction) that any change of movement need be postulated were the life-germ entirely removed from this 
environment. Indeed the whole notion of self-determination as an attribute of living organisms seems to have arisen 
from those extremely complex systems of organic corpuscles, where the environment in the form of immediate 
sense-impressions determines change through a chain of stored sense-impresses peculiar to the individual or self (p. 
124).”  
 
Einstein, who read Pearson, would later (1921) seem to employ Pearson’s “sensory impression” logic in response to 
queries to him about the existence of the soul and and personal, individual development after death (see: Einstein on 
the soul).  
 
Difficulties | Perpetual motion 
The idea that chemical systems (as all earth systems are) self-assemble, self-reproduce, or self-maintain, etc., is 
paramount to a description of working perpetual motion machine. The terms are not used in standard chemistry 
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theory, yet are paradoxically used in biology. When hydrogen and oxygen atoms are mixed together and they form 
water: 
 
2H2 + O2 → 2H20 
 
We do not say that the reactants “self-assembled” to form the products of water, but rather a chemical reaction 
occurred. This would be the case even if the reaction was heated (such as are human reactions via solar heat), which 
only effects the activation energy. What seems to be the case is that the term “self-” is used in biology, as convoluted 
way to introduce a free will and choice into the discussion evolution, which of course is an incorrect view. In general, 
to a good approximation, any discussion that employs the prefix term “self-” amounts to what is camouflaged 
perpetual motion theory or in technical terms "perpetual motion of the biological kind", the last of the perpetual 
motion theories. 
 
Self motion | Newton | God 
English physicist Isaac Newton, in his personal circa 1675 communications on religious alchemy, was the first to 
employ or utilize the notion of "self motion" as follows: [16]  
 
“God who gave animals self motion beyond our understanding is without doubt able to implant other principles of 
motion in bodies which we may understand as little. Some would readily grant me a spiritual one; yet a mechanical 
one might be shown.” 
 
Self-intensification | Cooling | Perpetual motion 
The story of American engineer Charles E. Tripler (1849-1906) and his 1897 invention of the “liquid air machine”, a 
type of steam-driven machine able to liquefy air in large quantities, exemplifies the usage of the prefix self and 
perpetual motion. Tripler posited that:  
 
“Liquid air is a new substance that promises to do the work of coal and ice and gunpowder at next to no cost.”  
 
Tripler’s machine worked, but, in the words of American low-temperature-physics historian Tom Shachtman, he knew 
so little of chemistry and physics that his understanding of the principles of operations led to over-the-top claims, 
such as his assertion that he had fed 3 quarts of liquid air into his machine, and because of cold’s ability to produce 
additional cold through evaporation (Joule-Thomson effect), he had been able to obtain 10 quarts of liquid air from 
the energy provided by the original 3 quarts. As summarized by Shachtman: [10] 
“The ability to use a liquid’s own coldness to make a portion of it colder, though at the cost of warming the rest, was 
something James Dewar liked to demonstrate, but Tripler’s understanding of what he called ‘self-intensification’ of 
cold was faulty, and pushed him to the equivalent of a claim of perpetual motion.” 
 
Self-assembly | Neumann automaton theory 
In 1949, Hungarian-born American mathematician John Neumann famously described his automaton self-assembly 
theory using the picture of a parts floating on a lake out of which an automaton could self-replicate itself. In more 
detail, in a late 1940s Hixton Symposium, organized by American chemical engineer Linus Pauling, Neumann invented 
a famous thought experiment which illustrates the role which free energy plays in creating statistically unlikely 
configurations of matter. Neumann imagined a robot or automaton, made of wires, electrical motors, batteries, etc., 
constructed in such a way that when floating on a lake stoked with component parts, it will reproduce itself (self-
replicate). The important point about Neumann’s automaton, however, is that it would require a source of free 
energy in order to function. [1] 
 
Self-organization | Dissipative strutures 
See main: Self-organization 
The most cited book in all of the various self-terms is Belgian chemist Ilya Prigogine’s 1977 book Self-Organization in 
Non-Equilibrium Systems: from Dissipative Structures to Order through Fluctuations, a book whose credibility was 
strengthened by the win the Nobel Prize in chemistry that same year. [2] Frank Schweitzer’s 1997 bibliography of 
books on self-organization indicates that Prigogine’s book opened the floodgate. [3] 
 
Self-organized criticality 
The most-dominant keyword in the 2006 book Weak Links, by Hungarian biochemist Peter Csermely, on the subject 
of social, economic, biological (e.g. proteins), and ecological weak links, is ‘self-organized criticality’, introduced in 
1987 by Danish theoretical physicist Per Bak, associated with a set of events involving sand piles or rice piles, referred 
to as a ‘rather loosely defined concept, describing a phenomenon in which, in a network with restricted relaxation, a 
gradual increase in tension is followed by sudden avalanches. [8] 
 
Self-generating 



   Volume Seven (Rb-Sw)       4367 
In 1988, American physicist Ronald Fox used thermodynamics to argue that life is a “self-generating and self-
sustaining” system. [4] In the same vein, Fox also states that life is “dependent” on the energy of the sun. One 
cannot, however, be self-sustained if one is vitally dependent or rather driven by an external supply. The latter 
supposition contradicts the former. 
 
Self-catalyzed reproduction | Dead molecular species 
In 1995, American biochemist Stuart Kauffman put forward a popular 
theory of catalytic closure (or auto-catalytic closure) in which, as he 
argues, at a certain threshold of molecular diversity in the course of 
the evolution of a system that a collection of molecular species can 
suddenly become “alive”. In his own words: [5] 
“If a sufficiently diverse mix of molecules accumulates somewhere, the 
chances that an autocatalytic system—a self-maintaining and self-
reproducing metabolism—will spring forth becomes a near certainty … 
life, at its roots, lies in the property of catalytic closure among a 
collection of molecular species. Alone, each molecular species is dead 
[see: dead molecule]. Jointly, once catalytic closure among them is achieved, the collective system of molecules is 
alive.”  
 
In short, what Kauffman argues is that reactions such as: 
 
A → B → C 
 
in which one of the end products C acts as a catalyst to one of the initial reactants A, can be described as being auto-
catalyzing or self-catalyzing and are thus the prototypes of life. This is one of the better "self-term arguments", but is 
still paramount to a biological perpetual motion reaction or mechanism. Moreover, there is no such thing a an "alive 
molecule". [6] 
 
Thermodynamic self-organization 
In 1997, Russian physical chemist Georgi Gladyshev, in his book Thermodynamic Theory of the Evolution of Living 
Beings, devoted a half-page appendix section to what he called "thermodynamic self-organization", which he defined 
in short as the spontaneous ordered joining of the structures of the i-th heirarchy into the structures of the (i+1)-th 
hierarchy. [11] This type of term, however, is but contrary to thermodynamics itself, according to the first law and 
second law are the back bone to the disproof of perpetual motion. 
 
Self-caused | Self-agency 
In 2002 American philosopher Christian de Quincey, in his book Radical Nature, uses the "extrapolate downward 
approach" (apply anthropomorphism to explain chemistry and physics), compared to the "extrapolate upward 
approach" (apply chemistry and physics to explain human behavior). To give an example of this, de Quincey states "as 
we know it to be certainly true, consciousness and the ability to make choices exist in our own case, then we can 
generalize and say that consciousness and choice exist at the macro level [and micro level]", and say that "some 
entity, say an electron or photon, is exercising its self-action, free will, or choice in how it will move." [12] The use of 
the term “self-caused” is cited as a coinage of American philosopher Arthur Young, who argues that the actions of 
subatomic entities, such as electrons, are self-caused, in a quantum mechanical or photonic sense, somehow. [13] De 
Quincey, to note, also employs terms such as "self-agency" and "self-motion" in attempts to explain human feelings 
and the human mind in the context of what he considers the standard model of what he calls the "dead" universe. De 
Quincy, in short, uses the extrapolate downward approach to argue, in short, that since people are perceived to be 
self-moving that so to must fermions and bosons be sentient and and self-moving: [12] 
 
“If the universe is not ‘dead’, if it is not simply a huge mechanical system running according to a handful of laws at 
work in a vast ocean of chaos then it is in some sense ‘alive’. A more accurate term would be ‘sentient’—an inherent 
capacity for feeling or experience. In other words, to make explicit the main argument of the book: the matter of the 
universe, its raw stuff or ingredients, has within itself the essence of what we call ‘consciousness.’ There is something 
about matter itself, some quality or property, some intrinsic principle, that moves matter from within, an automotive 
urge toward self-organization, evolution, and complexity. In short, matter feels and moves itself. It doesn’t require 
external forces pushing and pulling it.”  
 
The argument here amounts to the claim that perpetual motion exists and typifies the general type of convoluted 
and recursive style of argument authors tend to use when the term "self-" is employed, namely to substantiate 
antiquated models of human existence, such as free will and choice, in modern disguise. 
 
Self-renewal 

 

 

 

A rendition of Stuart Kauffman's 1995 auto-
catalytic closure mechanism, which he employs 
to the "catching fire" start of the origin of life. 
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In 2002, American physicist Jack Hokikian stated that the cells in the pancreas get replaced every 24 hours, the 
stomach lining every 3 days, and the white blood cells every 10 days; and then cites Austrian-born American 
theoretical physicist Fritjof Capra in stating that “this mechanism of self-renewal is often called self-organization.” [7] 
 
Self-creation 
American chemist and physician David Alkek argues, in his 2007 book The Self-Creating Universe, that the universe, 
life, and human societies have a purpose in a new-paradigm “law of increasing complexity”, a complexity theory law 
counter to the second law (he defines as the law which predicts progressive disorganization), which instills a “self-
development” (self-creation) of increased form, organization, and complexity. He introduces the term “ipsa-creation” 
to define the self-development of the “unfinished universe”. [9] 
 
Self-generation 
In his 2009 Nature article "Is Free Will and Illusion?", German neurobiologist Martin Heisenberg argues that because 
some fundamental processes in the brain, like the opening and closing of ion channels and the release of synaptic 
vesicles, occur supposedly at random, thus supposedly not determined by environmental stimuli that behavior can be 
considered as "self-generated", which forms the basis for free will. [15]  
 
Self-drive 
In 2011, in defense of his genopsych anti-entropy theory, Indian chemical engineer DMR Sekhar promotes a "self 
drive" theory of human motion, which he says is not a type of perpetual motion because: "a human uses his or her 
internal biological energy and their will, but this is not same as perpetual motion machine, because a human takes in 
food from external environment to accumulate and or store internal biological energy”. [14] 
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Self-motion  



   Volume Seven (Rb-Sw)       4369 
In theories, self-motion or "self-drive" posits that animals and humans, unique 
among matter of the universe have the property of motion from within; 
distinct, aloof, or outside the operational definitiveness of the standard laws of 
motion. 
 
History 
The predominant concept of self-motion, historically, derives from the work of 
Greek philosopher Aristotle. [5] 
 
Da Vinci 
In 1490, Leonardo da Vinci, in his notebooks, moved from simply describing 
inventions to a more intense search for underlying principles, the laws of 
motion, in particular. In respect to what Newton would later categorized, in 
1687, as the first law of motion, Da Vinci wrote: [11] 
“Nothing whatever can be moved by itself, but its motion is effected through 
another. There is no other force.” 
 
(add discussion) 
 
Cavendish's critiques 
In 1664, English philosopher Margaret Cavendish (1623-1673), in her 
Philosophical Letters: or, Modest Relfections upon some Opinions in Natural 
Philosophy, Maintained by Several Famous and Learned Authors of this Age, 
critiqued of some of French philosopher Rene Descartes’ 1637 discourses, particularly his metaphysical system of 
dualism describes two kinds of substance: matter and mind. According to this system, everything that is "matter" is 
deterministic and natural—and so belongs to natural philosophy—and everything that is "mind" is volitional and non-
natural, and falls outside the domain of philosophy of nature. Cavendish concludes, in her review, in a very long-
winded explanation, that animate matter has self-motion, inanimate matter does not, but that all matter of the 
universe is a commixture of the two, part animate and part inanimate, such that the animate is moving and the 
inanimate moved. [1] Cavendish, in general, rejected the work of Aristotle and mechanical philosophy and tended to 
engage in criticism, not only with Descartes, but with Thomas Hobbes and Robert Boyle.  
 
Newton 
In circa 1674, English chemical-physicist Isaac Newton stated the following in his philosophical query notes: [2] 
 
"God who gave animals self motion beyond our understanding is without doubt able to implant other principles of 
motion in bodies which we may understand as little. Some would readily grant this may be a spiritual one; yet a 
mechanical one might be shown." 
 
This assertion by Newton, of course, is the circa 500 BC Bible which, at least for the Christian faiths, holds that the 
soul must be weighted based on the self-determined "choices" of each individual, choices that, in turn, are 
presumably to result in self-motion.  
 The views of the Bible, in turn, originated from the older 
Egyptian religion-science Anunian theologies (Ra theologies), 
which presently dominate the belief systems and thinking 
mindsets of ¾-ths of the world, according to which the actions 
resulting from a person’s choices dictate the end reaction 
existence weight of his or her moral value, which goes by the 
term “soul” (Ab-ra-ham-ic theologies) or “karma” (B-ra-hma-ic 
theologies), depending, and is a value said to determine the 
fate of the person into the afterlife—the original theory 
model of which is frame-worked in the Egyptian model of the 
weighing of the soul and the negative confession.  
 Hence, Newton, embedded in a time dominate religious-
centric culture; is forced to relegate the question of human 
motion to a footnote of undecidedness; but quite readily goes 
on to explain both chemical motion and planetary motion. 
 
Leibniz 
In 1714, German polymath Gottfried Leibniz, in his 
Monadology, extended Giordano Bruno's 1584 concept of 
'monads', in which universe consisted of an indefinite number 
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of indivisible units, but defined such that each indivisible monad is primarily a center of force or action; he, 
supposedly, updated Bruno's concept of self-motion of matter soul; with the term "force". 
 
De Quincey | Panpsychism | Self-motion 
In 2002, American philosopher Christian De Quincey, in his Radical Nature, embarked on a dead matter vs self-motion 
polemic, which he repeats in about a half-dozen sections; as follows: [7] 
 
“By ‘mechanical’, I mean matter that is moved about entirely by external forces—for example, the colliding and 
ricocheting of atoms like so many billiard balls, or even the invisible fields of force pushing and pulling matter through 
its gyrations. In a purely mechanical universe, all motion of matter is caused from without, there is no possibility of 
self-motion and therefore no possibility of aim or purpose.” 
— Christian de Quincey (2002), Radical Matter (pg. 17) 
 
“The universe is either already ‘dead’ or it is meaningful. If it is ‘dead’ in this sense of being wholly mechanical, 
without any intrinsic capacity for self-motion and feeling, then all instances of life and consciousness in the universe 
are ultimately insignificant evolutionary by-products. If this is true, then the universe would be essentially 
meaningless, it would be ‘absurd’, just as the existentialists Sartre and Camus said. All meaning would be contingent, 
created by minds that themselves arose by chance from blind mechanical collisions of atoms in the void.” 
— Christian de Quincey (2002), Radical Matter (pgs. 37-38) 
 
“For hundreds of years we lived in a world without a soul, a world made of matter and energy that lacks feeling and 
self-motion, a world without purpose or deep meaning. This, at least, is the complicated tale told to us by modern 
philosophy and science. Our culture’s dominate story, our materialist worldview and big bang cosmology, cannot 
account for the fact that anything like a storyteller, a conscious, feeling, observing, meaning-seeking being, could ever 
exist.” 
— Christian de Quincey (2002), Radical Matter (pg. 79) 
 
From here, de Quincey launches into a discussion of self-motion according to Anaxagoras, and some of the other 
related thinkers, such as: Giordano Bruno, Heraclitus, Pythagoras, Anaximenes, Anaximander, and Thales.  
 
Sekhar | Self-drive theory 
In 2011, Indian chemical engineer DMR Sekhar, in defense of his genopsych DNA-centric anti-entropy theory, began 
to promote a "self drive" theory of human motion, which he says is not a type of perpetual motion because: "a 
human uses his or her internal biological energy and their "will", but this is not same as a perpetual motion machine, 
because a human takes in food from external environment to accumulate and or store internal biological energy”. 
[14] 
 
Difficulties on theory 
Greek philosopher Aristotle was the first dominant thinker to object to self-motion theories; Aristotle's thesis, in 
regards to motion, is that: [4] 
 
"Nothing moves itself."  
 
To elaborate further, in speak plainly, the central issue, problem, or more-correctly biasing adherence to the notion 
of self-drive or self-motion is that it is rooted and ingrained very-deeply in the notion of self-determined “choice”. 
Sekhar, likewise, embedded in a very religious-centric culture in India, 97.4 percent of which is comprised in belief 
system as follows: Hindu (80.5%), Islam (13.4%), Christianity (2.3%), Buddhism (0.8%), and Jainism (0.4%). Hence, to 
maintain cultural appropriateness, Sekhar disconnects the "will" from the rest of the universe. German philosopher 
Arthur Schopenhauer, a follower of Goethe's chemical philosophy, pointed out in 1816 (see: Goethe timeline) the 
following correct logic: 
 
“The will, which constitutes the basis of our inner being, is the same will that manifests itself in the lowest, inorganic 
phenomena.” 
 
Sekhar would like to maintain the some semblance of an idea that "humans" (and other things with DNA) are above 
this rule, by attributing a special metaphysical property he calls "genopsych", or genes with a psyche or mind, to DNA, 
and even go so far to cobble together an incongruous thermodynamics-sounding theory to bolster his vacuous 
argument, all to maintain connection to his culture's morality system. The whole mess is very incongruous, to say the 
least, with the modern physical sciences—as was long ago pointed out by both Goethe, in his 1809 “moral symbols” 
physical chemistry morality model and previous to him John Stewart and his 1789 "moral motion" theory. Two-
hundred years have since passed and the upgrade has still yet to occur?  The notion of self-motion or self-drive, to 
give a quick synopsis, goes against: (a) the laws of motion, (b) is a violation of the perpetual motion, namely of 
perpetual motion of the living kind, (c) is in direct opposition to the modern chemical thermodynamic universal rule 
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that the "free energy" of the system is the driving force of whatever processes may occur, and (d) is in opposition to 
the external forces view of choice, described by Goethe in 1796 as applicable to the choices of organic existence, 
human and chemcial. 
 
Universe 
The person who would like to maintain a notion of self motion may often not recognize that one is merely a small 
particle in a vast universe, as shown below, in scaled form. The notion of self motion was discredited long ago by 
German-born American Albert Einstein who in 1929 stated clearly that human movement was controlled by "forces" 
intoned in the distance by an invisible piper: 
 
“Everything [in the universe] is determined … by forces over which we have no control. It is determined for the insect 
as well as the star. Human beings, vegetables, or cosmic dust—we all dance to a mysterious tune, intoned in the 
distance by an invisible piper.” 
 
The adjacent diagram shows the earth's location, in the structure of the universe, attached to which are human 
molecules (people), moving about in a curled spin rotative motion in their daily orbitals—just as the earth moves in 
its yearly orbital about the sun—just as the solar system moves in its 200 million year orbital about the center of the 
milky way—who all, according to the 1929 views of Einstein are "moved" by forces over which they have no control. 
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Self-organization  
In terminology, self-organization is the spontaneous order arising in a system when certain parameters of the system 
reach critical values. [8] The term "self-organization" is a misused and often misconstrued term, using the prefix self-, 
referring to either hypothetically isolated (or ill-defined) systems or systems subjected to an external energy or heat 
flux that form patterns through interactions internal to the system, which are also, at the same time, in a 
contradictory manner, said to do so without intervention by external directing influences. [1] The term is very-often 
found convoluted together, with ill-conceived thermodynamic or entropy arguments, in efforts to explain biology, 
particularly complexity and evolution. The classic example of self-organization used is the phenomenon of Bénard cell 
formation, in which hexagonal shaped structures, comprised of liquid silicone or whale oil atoms and molecules, are 
said to “self-organize” from a homogeneous fluid system, among themselves, once the oil, after being placed on a hot 
plate, is heated past a certain Renold’s number of heat flow. [2] The term is often confounded together with 
cybernetics, information theory, and emergence.  
 
Origin of term  
The first significant writings on self-organizing systems stem from the 1943 ideas of English neurologist Ross Ashby 
who reasoned that: [3] 
 
“An outstanding property of the nervous system is that it is self-organizing, i.e. in contact with a new environment 
the nervous system tends to develop that internal organization which leads to behavior adapted to that 
environment.”  
 
Ashby followed this up with a concise set of principles of self-organizing systems in 1947, postulating that “a machine 
can be at the same time (a) strictly determinate in its actions, and (b) yet demonstrate a self-induced change of 
organization.” [3] In 1961, Ashby notes that: “the adjective [self-organization] is, if used loosely, ambiguous, and if 
used precisely, self-contradictory”. [3] On the question of organization, Ashby is quoted as asking the question: “can a 
system be self-organizing?” To which he answers: “no system can permanently have the property that it changes 
properties.” [6] Ashby later convoluted his ideas on brain self-organization together with American electrical engineer 
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Claude Shannon’s ideas on information entropy. [7] In the 1950s, the work of Ashby was being incorporated into the 
writings of those such as Norbert Weiner. By 1960, the term self-organization was being found convoluted with 
entropy explanations. In 1977, Belgian chemist Ilya Prigogine mixed together his dissipative structures theory with 
that of the conception of self-organization. [5] This logic influenced many, such as American biochemist Stuart 
Kauffman, who in 1995 came to further mixed in a Prigoginean-type far-from-equilibrium thermodynamics logic, such 
as free energy, into a self-organizing theory of evolution. [6]  
 
Difficulties on term  
The idea of self-organization attributes an anthropomorphic sort of free-will and perpetual motion to chemical 
systems, such that the atoms and molecular species are viewed to “choose” among themselves to assemble into 
ordered patterns. In contrast, such structures are always “forced” organizations, due to internal quantum 
electrodynamics, if the system is isolated, or to external force, if the system is closed or open, rather than self-
organizations.  
 
See also 
● Emergence 
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Self-published  
In publications, self-published refers to works (books, pamphlets, articles, etc.) that were published at the author’s 
own expense. 
 
Famous self-published works  
The following are noted thermodynamics and hmolscience-related pamphlets and books that were self-published: 
 

Pioneer Publication Reason 
   

Sadi 
Carnot 
(1796-
1832) 
French 

engineer and 
physicist 
Date: 1824 

Printed 600 copies of his Reflections on the Motive 
Power of Fire, at his own expense. One copy was 
presented before the Academie. There was a long 
and appreciative review of it in one journal, a brief 
notice in another, and an encomium by Nicholas 
Clement who recommended it to students. Other 
than this, it is said, for the next ten years the book 
went unnoticed.  

(add?) 
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George 
Green  
(1793-
1841) 

Date: 1828 

At age 35, a self-educated miller (read books via the 
Nottingham Subscription Library), having had 
almost no formal schooling, he self-published his 
1828 “An Essay on the Application of Mathematical 
Analysis to the Theories of Electricity and 
Magnetism” (51 copies), wherein starting from the 
work of Pierre Laplace (IQ=190), he introduced the 
concept of “potential function”, i.e. the potential as 
a function of Cartesian coordinates V(x,y,z), 
particularly the potential energy of an arbitrary 
static distribution of electric charges; the paper, 
which introduced now-standard mathematical 
entities, such as Green's function and Green's 
theorem, is said to mark the start of modern 
mathematical physics. [4] 

Green thought the work wound not be 
accepted “coming from an unknown 
individual”. [4] 

Robert 
Mayer 
(1814-
1878) 

German physician 
and physicist 
Date: 1845 

His paper “On the Quantitative and Qualitative 
Determination of Forces” in which he stated the 
postulate that “motion is converted into heat”, one 
of the first statements of the conservation of 
energy, was sent to sent German physicist Johann 
Poggendorff to be published in his Annalen der 
Physik and Chemie, but was never published nor 
acknowledged receipt; not deterred, in 1845, 
Mayer published a small brochure, a fee he paid 
himself, titled “Organic Movement in Connection 
with Metabolism”, wherein he equated heat with 
mechanical effect and stated that the gas or fluid 
“serves only as a tool for effecting the 
transformation of the one force into the other.” [2] 

Went he went to German physicist Philipp 
Jolly for consultation, explaining to him his 
theory that heat is due to motion and that 
heat and work are equivalent concepts, 
Jolly had great difficulty accepting this 
theory, and finally exclaimed: “but if that 
is true, then water should be warmed by 
merely shaking it.” Mayer left quietly, only 
to return several weeks later to Jolly’s 
room, exclaiming “and so it is”. 
 
This may have been one of the mindset 
reasons why Poggendorff rejected his first 
article, and he thus had to self-publish? 

Hermann 

Helmholtz (1821-
1894) 
German physicist 
and physician 
Date: 1847 

His memoir “On the Conservation of Force” (“Uber 
die Erhaltung der Kraft”), which presented one of 
the first versions of the conservation of energy (or 
conservation of force), depending on context, was 
rejected at Johann Poggendorff’s Annalen, and he 
had finally to publish the essay at his own expense.  

His proposal of the reduction of all 
quantities to matter in motion based on 
the constancy of kraft (force), in a 
mathematical sense, combined with the 
Lagrangian tradition of rational 
mathematics, and then to formally extend 
the mathematics of the variational 
principle to heat and electromagnetism 
was regarded with skepticism as a curious 
novelty and just another ploy of 
metaphysics by the natural scientists. [3]  

Libb 
Thims 
(c.1975-) 
American 

chemical 
engineer, 
electrical 
engineer, and 
thermodynamicist 
Date: 2007 

Published his two-volume Human Chemistry 
textbook, at his own expense, ordering a first print 
run of about 200 copies, of which have slowly been 
distributed to various key individuals and 
institutions, worldwide.  

Development the subject of “human 
thermodynamics” was barricaded by the 
fact that the subject of “human 
chemistry”, the subject of treating 
humans as molecules, that form and break 
chemical bonds to each other, in the 
course of their chemical reactions to each 
other, was never before presented in a 
rigorous systematic manner. The 
presentation and decimation of the 
subject of human chemistry was an 
inevitable necessity (as a preliminary to a 
future subject of human chemical 
thermodynamics), just as his the subject 
of “chemistry” a prerequisite to the study 
of the subject of chemical 
thermodynamics.  

 
(add discussion) 
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Quotes 
The following are related comments and or quotes: 
 
“Self-publishing is common to other great scientists with novel and original theories, such as French physicist Sadi 
Carnot, who self-published his 1824 Reflections on the Motive Power of Fire, at his own expense, a book that would 
go on to initiate the science of thermodynamics.”  
— Libb Thims, American electrochemical engineering thermodynamicist, comment during the Moriarty-Thims debate (2009) [1] 
 
“I stumbled onto your website by accident but I have to confess this might be one of the most stunning undiscovered 
intellectual achievements of the 21st century. I have browsed through your wiki and I cannot express how tragic it 
must be to a man in your position—to be a pioneering thinker yet to be rejected by an uptight academic community 
with neither the depth nor will to understand your unique work, defending their own turf like dogs. I can only 
compare you to the many other pioneering heroes of science, Newton (IQ=193-200), Einstein (IQ=160-225), Tesla 
(IQ=140-310), men who like you blazed own paths but were too victims of their own genius, only to be validated 
years after their death. Perhaps one day historians will look back and have a chuckle - that the pioneer of 
enthropology published by a vanity press in a book resembling a third rate romance.”  
— Steven Pierce, Canadian mathematical physicist and computer science (2009) [1] 
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Sella, Emanuele   
In hmolscience, Emanuele Sella (1879-1946) (SN:19) was an Italian lawyer, political economist, 
with a remarkable “encyclopedic knowledge”, oft-classified as part of the Lausanne school of 
physical economics, noted, in economic thermodynamics, for his 1910s work on applying the first 
law and second law to the study of the mechanical investigation of economic activity and the cycle 
of wealth. [1] 
 
Overview 
In 1910, Sella published his La Vita della Ricchezza [The Life of Wealth] in which he emphasized 
not only a mechanical investigation of economic life, which studies the production, exchanges, 
savings, and speculation, but also suggested the possibility of conducting an energetic 
investigation by studying the psychological and physiological forces that cause economic phenomena. In this work, 
Sella uses the concept of entropy for the analogy between the process of hereditary transmission and the mechanism 
of production, where as he states: [2]  
 
“If we consider men as generators of wealth who absorb and radiate, and if we consider wealth as a specific form of 
energy which we could call economic energy, we can see here also a corollary of the law of Clausius, which is the 
synthesis of human knowledge of a recent phase in the history of science: the energy of the universe is constant, 
entropy tends to its maximum. Heat moves from bodies having a higher temperature to those having a lower 
temperature. Therefore entropy tends to grow: the universe, according to Clausius, tends toward a heat equilibrium.”  
 
On this logic, Sella formulates a concept of elementary economic entropy (‘oicoentropia’), arguing that with within 
each organism of which a society is composed, wealth is distributed to benefit all of its elements. He argues for the 
existence of specific economicity, wherein technical progress is viewed as a transformation of material which causes 
variations in the specific heat of bodies, that corresponds to the capacity which an organism has to use the things 
which surround it. [1]  
 In his 1915 Competition: Systems and Criticism of Systems, he becomes one of the first to discuss “economic 
temperature” and economic entropy. [1] In 1899, Sella wrote his first economic treatise: L’Emigrazione Italiana in 
Svizzerra (The Emigration Italiana in Svizzerra).  Sella’s core economic theory, in which he outlined his ideas on 
“economic energetics” or the relation between competition and entropy, was published in two volumes between 
1915 and 1916 titled La Concorrenza: Sistema e Critica dei Sistemi [Competition: Systems and Criticism of Systems].  
 
Education 
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Sella studied at the University of Geneva for three semesters in 1898, attending courses of Italian economist Maffeo 
Pantaleoni (supposed mentor to Vilfredo Pareto); he obtained his law degree at the University of Turin in 1902 with 
the thesis “Free Trade is favorable to the Economy of a Nation, to its Industrial Development and, in this case, to the 
Progress of the Wool Industry”; from 1901 to 1902, Sella attended the Economic School and Royal Statistical Society 
in London. In 1903, he became an assistant lecturer at the Laboratorio di Economia Politica of Turin; he taught 
statistics and political economy at the Universita Commerciale of Turin from 1901 to 1903, becoming a professor 
there in 1905. In 1911, he became the chair of political economy at the University of Perugia. Sella’s books were 
extensive in their citations, meaning that a reading of one of his books, according to Claudia Rotondi, required a 
reading of his long and important notes, almost preponderant with respect to the text, amounting to hundreds and 
hundreds of bibliographical references, which seems to imply that Sella was a erudite well-read person, especially 
outside of his given field, being that he was aware of the work of Rudolf Clausius.  
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Sense  
In science, a sense is one of several input 
faculties of an animated molecular entity, 
the five main senses being: sight (37%), 
hearing (24%), touch (19%), smell (12%), and 
taste (8%), the percentages being the 
proportionate ratio a person feels he or she 
uses their own senses. [1] 
 
Early theories 
In 1892, German science philosopher Karl 
Pearson gave the following synopsis of the 
main sense theories: [4] 
 
“Behind sense impressions and their source, the materialists place ‘matter’; Berkeley placed ‘God’; Kant, and after 
him Schopenhauer, placed ‘will’; and Clifford placed ‘mind-stuff’.” 
 
Force 
The standard model of conscious choice and the idea of the "will" is that (a) conscious choice to act is preceded by a 
readiness potential by 0.35 to 10 seconds and that (b) readiness potential is preceded by a combination of stored 
memory potentials (historical sensory inputs) working in unison with immediate sensory inputs, and that (c) sensory 
inputs are mediated by external forces or exchange forces occurring between a human (or human molecule) and his 
or her environment. This logic was first stated in 1847 by Irish physicist James Maxwell: [2] 
 
“The only thing which can be directly perceived by the senses is force, to which may be reduced to light, heat, 
electricity, sound and all the other things which can be perceived by the senses.” 
 
In sum, points (a) and (b) show that conscious choice to act is preceded and governed by (c) external electromagnetic 
forces that impede onto the senses of the body of the human molecule. The subject of "veto action" arises, or the 
conscious feeling of the choice to cancel a previously made will to act, arises in the relative strengths of competing 
external forces. This was first stated clearly in German physicist Rudolf Clausius' 1875 mathematical introduction, 
wherein stated: [3] 
 
“Every force tends to give motion to the body on which it acts; but it may be prevented from doing so by other 
opposing forces, so that equilibrium results, and the body remains at rest. In this case the force performs no work. 
But as soon as the body moves under the influence of the force, work is performed.”  
 
This is logic is based in French physicist Gustave Coriolis’ 1829 principle of the transmission of work which 
mathematically quantifies every movement as a type of work derived by a force. The example of "movement" in the 
Libet experiment being the movement of the subject's finger to press a button, which is one of the very simplest 
types of "models of work" in the study of human movement. In the case of veto action, one external force overrides a 

 

The five main senses: sight (37%), hearing (24%), touch (19%), smell (12%), 
and taste (8%), the percentages being the proportionate ratio a person feels, 
according to polled opinion, he or she uses their own senses, shown with the 
messenger particle or field particle (primary or secondary) that initiates each 
sense. [1] 
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previous external force, such that indecision to act or rather a veto of previous intention to act results.  
 
See also 
● Induced movement 
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Separation of powers  
In political science, separation of powers is the theory, 
Aristotelian-based and or Newtonian-based, that the separation 
of power or political power in an ideal government should be 
divided in three parts, namely between legislature, executive, 
and judiciary branches. 
 
History 
The separation of power theories, supposedly, was first 
discussed by Aristotle, who, in his Politics, discussed the concept 
of “mixed government”. The tripartite political power, however, 
was supposedly introduced by French political philosophy 
theorist Charles Montesquieu, notable for his “hot climates” / 
“cold climates” theory of human behavior, who in turn had been 
deeply influenced by the celestial mechanics work of Isaac 
Newton. 
 A noted student of the Montesquieu, in turn, was Scottish-
born American John Witherspoon (1723-1794), signatory of the 
Declaration of Independence, whose work, in turn, according to 
John Q. Stewart, was studied by American political theorist 
James Madison (1751-1836), who thus situated the “separation 
of powers” at the heart of the US constitution, supposedly based 
in some form of Newtonian based social physics theory (see: 
Princeton school of social physics). 
 
Wilson 
At the heart of America’s 4th president James Madison’s constitution, as mentioned, supposedly, is the concept of 
“separation of powers”. [1] American 28th president Woodrow Wilson, at some point, supposedly, challenged 
Madison’s Newtonian-based version of the Constitution, arguing to the effect that it wasn’t Darwinian enough and 
sought to overcome the “friction” of the separation of powers. The following is Wilson’s concluding argument: [2] 
 
“The Constitution was founded on the law of gravitation. The government was to exist and move by virtue of the 
efficacy of ‘checks and balances.’ The trouble with the theory is that government is not a machine, but a living thing. 
It falls, not under the theory of the universe, but under the theory of organic life. It is accountable to Darwin, not to 
Newton. It is modified by its environment, necessitated by its tasks, shaped by the sheer pressure of life.” 
 
(add discussion) 
 
Other 
In 2013, Romanian physicist Radu Chisleag, in his "Newtonian Mechanics and Romanian Constitution Reform", 
grappled with separation of power issues, in physics terms, in respect to how the new post-socialism constitution was 
formulated by politicians with no fundamental physical science training, thereby producing some kind of precariously 
balanced "four powers" constitution model. [2] 

 

A diagram of the separation of powers theory of 
government, developed by French political philosophy 
theorist Charles Montesquieu, showing the power of 
the government divide between the executive (law 
initiating), legislative (law passing), and judicial 
branches (law judging), who are kept checked in 
balance, via some type of two way exchange force 
arrows, so that no one branch becomes all powerful, 
and hence unstable. 
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Sergeev, Victor   
In hmolscience, Victor Sergeev (1944-) is a Russian physicist noted, in economic 
thermodynamics, for his early 2000s work on the thermodynamics of economic 
systems. 
 
Overview 
In 2001, Sergeev, in his “A Thermodynamic Approach to Market Equilibrium”, 
attempted to explain economic equilibrium thermodynamically, worked out while on 
sabbatical at the Santa Fe Institute, culling from the thermodynamics work of Greek 
mathematician Constantin Caratheodory and his work on the Pfaffian form of the 
equation of state. [2] In 2005, Sergeev expanded his earlier article into the 155-page 
booklet The Thermodynamic Approach to Market, wherein he expands on his earlier 
ideas, albeit touching on more topics such as the thermodynamics of prices, the 
application of Le Chatelier’s principle in economics, heat engines in economics, 
migration potential, evolution, phase transitions in social systems, among others.  
 
Education 
Sergeev completed his MA in physics from the Moscow Power Engineering in 1967, an MA in mathematics from the 
department of mechanical engineering and mathematics, Moscow State University, in 1970, a PhD in mathematics 
and physics, at the Moscow Institute for High Temperature in 1974, and a Dr. Sci. in history, with a thesis on “Genesis 
of Democracy in Russia and the Tradition of Sobornost”, in 1990. 
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Serres, Michel   
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In hmolscience, Michel Serres (1930-) is a French philosopher noted, in philosophical 
thermodynamics, for his 1980s works said to be “renowned for its philosophical 
excursions concerning thermodynamics.” 
 
Overview 
In 1980, Serres, in his The Parasite, one of his best-known books (aside from Hermes), 
supposedly, used thermodynamics and information theory in the form of fable to 
explore how human relations are identical to that of the parasite to the host body; 
although, to note, this may be a secondary interpretation, by either Bruce Clarke or 
William Paulson, as the book does not seem to use the word thermodynamics. [1] In 
1982, Serres, in his Hermes, discussed the second law in terms of Sigmund Freud and 
Henri Bergson. Serres philosophical thermodynamic theories has been discussed and 
critiqued by those including: William Paulson, Bruce Clarke, Mazyar Lotfalian, and Ira 
Livingston. His 1982 work is described, by Lotfalian, as an extensive work on the history 
of science and the significance of thermodynamics as it affects the concept of time and its directionality, asserting 
that time is no longer independent and reversible: it moves towards death. [2] 
 
Brillouin 
Serres, as discussed in his 1995 book Conversations on Science, Culture, and Time, coauthored with Bruno Latour, 
commented, in interview, that at the Ecole Normale one of his friends lent him a copy of the newly published 1959 
Science and Information Theory by Leon Brillouin. On reading this book, Serres comments “from it I understood that 
Brillouin was a veritable philosopher of physics—an authentic physics and a philosophy at the same time, somewhat 
like thermodynamics, from which, in fact, it sprang.” [3]  
 
Education 
Serres completed his undergraduate work at the Ecole Normale Superieure in 1955 in philosophy and his PhD in 1968 
with a thesis on Gottfried Leibniz’s philosophy. Serres, in the 1960s, taught with Michel Foucault at the Universities of 
Clermont-Ferrand and Vincennes and was later appointed to the chair of the history of science at Sorbonne, where 
he also taught. [4] 
 
References 
1. Serres, Michel. (1980). The Parasite (Le Parasite). Grasset. 
2. Lotfalian, Mazyar. (2004). Islam, Technoscientific Identities, and the Culture of Curiosity (Serres, pg. 46, etc.). 
University Press of America. 
3. Serres, Michel and Latour, Bruno. (1995). Conversations on Science, Culture, and Time (pg. 12). University of 
Michigan Press. 
4. Lechte, John. (1994). Fifty Key Contemporary Thinkers: from Structuralism to Postmodernity (Michael Serres, pgs. 
82-85). Routledge. 
 
External links 
● Michel Serres – Wikipedia.  
 

Sertorio, Luigi   
In hmolscience, Luigi Sertorio (1933-), or Sertorius, is an Italian theoretical physicist and 
ecophysicist noted, in human thermodynamics, for his 1991 book Thermodynamics of 
Complex Systems: an Introduction to Ecophysics, in which he attempts to explain human 
systems thermodynamically in the context of ecosystem surroundings, using a type of 
statistical mechanics / thermal physics based ecological thermodynamics formulation; 
albeit mixing chemical thermodynamics discussion in sparsely. [1] In a few end 
chapters, Sertorio attempts to outline the thermodynamics of an inert house, 
Maxwell’s demon, and to speculate on the thermodynamics of mental processes, in his 
end chapter "the intellectual house", albeit discussed very superficially. 
 
Education 
In the 1990s, Sertorio was a professor of theoretical physics and in the 2000s was a 
professor of ecophysics, both at the University of Turin, Italy; he also is a former 
researcher at Princeton University and Los Alamos National Laboratories. (Ѻ)  
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Further reading 
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Sestak, Jaroslav   
In hmolscience, Jaroslav Sestak (1938-), “Jaroslav Šesták”, is a Czech chemical 
engineer, solid state physicists, and materials scientist noted for his 2005 Science of 
Heat and Thermophysical Studies, which employs both a historical perspective, e.g. 
citing Herman Boerhaave’s 1724 Elements of Chemistry as the start of modern 
chemistry, and an applied to sociology perspective, e.g. citing Gilbert Lewis’ 1925 
economics article, arisen via conversation with Irving Fisher, Jurgen Mimkes 1995 
integration and segregation thermodynamics theories, along with discussions of 
thermodynamics of feelings, the econophysics works of Vilfredo Pareto, e.g. his power 
laws based Pareto principle, Ettore Majorana, among others. [1] 
 
Economic Carnot cycle 
The following is Sestak's rendition of an economic Carnot cycle or the Carnot cycle of 
an economic system: [1] 

 
Sestak captions this as follows: 
 
“Economic application of the textbook Carnot thermodynamic cycle, where the solid arrows show traditionally the 
power cycle while the opposite cycle (dashed) shows the reverse heat pump (refrigeration process),. 
Correspondingly, the assumed business cycle (when replaced by the minimum Gibbs energy by maximum economic 
prosperity) can be imagined by using a less conventional representation of T as the mean property of a society, while 
retaining the meaning of entropy S (societal order/disorder) the same. In other words, products are manufactured in 
cheap (lower T) market and sold in a more affluent market (higher T). The shaded area represents useful work Q 
(either as heat or money) and the dotted line illustrates the more natural, non-equilibrium processing due to delays 
caused by, e.g. thermal conductivity (Curzon-Ahlborn diagram) or business transport obstacles. It is worth noting that 
a similar non-linear backgrounds will be shown characteristic for thermophysical measurements where, for example, 
s-shaped zero line is acquired for a DTA-peak.” 
 
(add discussion)  
 
Physico-chemical approach | Sociology 
Sestak, in his chapter section “Thermodynamic Laws Versus Human Feelings”, states: 
 
“We need to look for some basic links between the mathematical description of particles strictly controlled by the 
laws of thermodynamics and human beings affected by their feelings.”  
 
Strangely, he then cites Gilbert Lewis, and in his 1925 “A Plan for Stabilising Prices”, as having made “correlations of 
thermodynamic ideas and rules applied to economics”. This, however, is something not found in the article. [2] 
Sestak employs what he calls the “physico-chemical” approach to the sociological studies of human societies, 
according to which he defines “people as unvarying thermodynamic particles without accounting for their own 
human-self-determination”. He estimates that the full elaboration of this approach might take another century: 
 
“Researching the analogy of physical chemistry to sociological studies of human societies is a very attractive area 
particularly assuming the role of thermodynamic links, which can be functional until the relation between inherent 
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particles and independent people, is overcome by the conscious actions of humans because people are not so easily 
classifiable as are mere chemicals. Such feedback between the human intimate micro-world to the societal macro-
state can change the traditional form of thermodynamic functions, which, nevertheless, are here considered only in a 
preparatory stage of feelings. Therefore this sociology-like contribution can be classified as a very first though rather 
simplified approach to the problem whose more adequate solution will not, hopefully, take another century [2105] as 
was the development of the understanding of heat and the development of the 
concept of the early elements.”  
 
(add discussion) 
 
Education 
Sestak completed a degree in chemical engineering in 1962 at the Technical 
University of Prague, a PhD in solid state physics in 1968 at the Institute for 
Solid State Physics, and a DSc in materials science in 1990, became an associate 
professor of inorganic chemist in 1991 at the University of Pardubice, and a full 
professor of materials science and engineering in 1993 at the Institute of 
Chemical Technology, Prague. He has taught at a number of Universities since. 
Sestak main fields of interests are: “Thermal physics and thermodynamics, 
chemical kinetics, solid-state chemistry and physics, material science and 
engineering: oxides (magnetics, superconductors, bioactive ceramics), glasses 
(both metallic and silicates), semiconductors (III-V compounds), quantum 
aspects of diffusion, interdisciplinarity of science and humanities, philosophy 
and education, wisdom of heat and scientific world in general; construction of 
TA instruments.”  
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Sewell, Granville   
In hmolscience, Granville Sewell (c.1944-) (DN=1) is an American mathematician and 
intelligent design advocate, noted, in religious thermodynamics, for his 2000 to present 
efforts to argue against the local entropy decrease model of human formation so to 
disprove Darwinian evolution. 
 
Overview 
In 1997, Sewell met Michael Behe, newly-infamous for his Darwin's Black Box (1996), 
discussing with him how he could find more support for his ideas in mathematics, 
physics and computer science. In 2000, Sewell, in his “A Mathematician’s View of 
Evolution”, elaborated on his suggestions to Behe, in the form of an argumentative 
article, at the end of which he states the following: 
 
“The other point is very simple, but also seems to be appreciated only by more 
mathematically-oriented people. It is that to attribute the development of life on earth 
to natural selection is to assign to it — and to it alone, of all known natural ‘forces’ — 
the ability to violate the second law of thermodynamics and to cause order to arise from disorder. It is often argued 
that since the Earth is not a closed system — it receives energy from the sun, for example — the second law is not 
applicable in this case. It is true that order can increase locally, if the local increase is compensated by a decrease 
elsewhere, i.e. an open system can be taken to a less probable state by importing order from outside. For example, 

 

Joroslav's 2005 Science of Heat and 
Thermophysical Studies, contains a 
chapter eight on "Thermodynamics, 
Econophysics, Ecosystems and Societal 
Behavior". [1] 
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we could transport a truckload of encyclopedias and computers to the moon, thereby increasing the order on the 
moon, without violating the second law. But the second law of thermodynamics—at least the underlying principle 
behind this law—simply says that natural forces do not cause extremely improbable things to happen, and it is absurd 
to argue that because the Earth receives energy from the Sun, this principle was not violated here when the original 
rearrangement of atoms into encyclopedias and computers occurred.”  
 
This is the traditional argument against local entropy decrease to disprove evolution theory. His first statement on 
this matter is the following reverse Laplace's demon sort of argument 
 
“I imagine visiting the earth when it was young and returning now to find highways with automobiles on them, 
airports with jet airplanes, and tall buildings full of complicated equipment, such as televisions, telephones and 
computers. Then I imagine the construction of a gigantic computer model which starts with the initial conditions on 
earth four billion years ago and tries to simulate the effects that the four known forces of physics would have on 
every atom and every subatomic particle on our planet. If we ran such a simulation out to the present day, would it 
predict that the basic forces of nature would reorganize the basic particles of nature into libraries full of 
encyclopedias, science texts and novels, nuclear power plants, aircraft carriers with supersonic jets parked on deck, 
and computers connected to laser printers, cathode ray tubes, and keyboards? If we graphically displayed the 
positions of the atoms at the end of the simulation, would we find that cars and trucks had formed, or that 
supercomputers had arisen? Certainly we would not, and I do not believe that adding sunlight to the model would 
help much.”  
 
Sewell central argument seems to be that there is no way in which the four fundamental forces could have worked to 
synthesized society starting with the atoms and subatomic particles of the primitive earth, as it existed four to five 
billion years ago and that “adding sunlight to the model would not help much.” [1] He expands on this statement in 
2010: 
 
“It is probably fair to say that the majority view of science today holds that physics explains all of chemistry, 
chemistry explains all of biology, and biology completely explains the human mind; thus, physics alone explains the 
human mind. Since there are only four known forces of physics (gravitational, electromagnetic, strong, and weak 
nuclear forces), this means that these four forces must explain everything that has happened on earth, according to 
this majority view.” 
 
Sewell then goes on to argue that this logic falls apart in the view of the entropy compensation postulate, in some 
way or another. His 2010 book In the Beginning, summarizes most of his arguments, and takes aim at the oft-used 
idiom that “anything can happen in an open system” objection to the mention that thermodynamics violates the 
evolution. [2] His latest article, the 2011 “A Second Look at the Second Law”, following its supposed acceptance and 
drum roll by Applied Mathematics Letters, and later recant, has stirred a bit of a blog following. [3] Interesting some 
of Sewell’s publications have provoked physicists and lay scientists into the role of pulpit preaching self-proclaimed 
thermodynamics experts (as often is the case in religion evolution debates); one example being Ukrainian-born 
American physicist Mark Perakh making fallacious and completely incorrect statements such as that: [4] 
 
“While expressions like ‘entropy flows into the system,’ are common in thermodynamics, they are just metaphors. 
Entropy is not a substance which can literally ‘flow’ from or into a system. Entropy is a measure of disorder and the 
actual mechanism of its decrease in one place and accompanying increase in another place is statistical. It is realized 
via random motion of particles chaotically exchanging their energy and moment through collisions.”  
 
In the correct sense, entropy is a differential unit, state variable unit heat flow that does flow into our out of systems, 
a simple example being radiation entropy, e.g. the passage of electromagnetic radiation into or out of a black body. 
Likewise, in 2008 American computer scientist and ScienceBlogs.com writer Mark Chu-Carroll comments “no serious 
scientist, ever has said anything as idiotic as ‘natural selection is an exception to the second law of thermodynamics’’. 
[5] In the correct sense, the list of serious scientists who have comment on one version or another of this issue is long 
and distinguished, as is evidenced by the dozens of thinkers to have adopted the view that humans are akin to little 
Maxwell demons negating the second law against the tide of entropy; as is evidenced by Harold Whiting’s 1885 view 
that natural selection is akin to Maxwell’s demon and is thus an exception to the second law. [6] A few other noted 
historical examples being Herbert Spencer, William James, and John Bowlby. 
 
See also 
● Creationism scientists ranked by idiocy 
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Sewell, William   
In existographies, William Sewell (1804-1874) was an English moral philosophy professor, semi-
rector, and reverend noted for his public burning of James Froude’s 1849 Nemesis of Faith—a 
novel about a divinity student who gives up his ministry because he cannot reconcile himself to 
various tenets held by the Church of England, including incarnation and atonement, in light of 
growing scientific knowledge. [1] 
 
Education 
Sewell attended Winchester College from 1819 to 1822, and then matriculated at Merton College, 
Oxford, where he held a postmastership until 1827, during which time he took first-class honours 
in literae humaniores (Ѻ), i.e. the classics, after which he was elected Petrean Fellow of Exeter 
College, Oxford, winning the Chancellor's Prize for the English essay in 1828 and for the Latin essay in 1829. He was 
ordained as a minister in 1831 and served various curacies. [7] Sewell completed an MA in something, and in the 
1840s was listed himself as a fellow and tutor of Exeter College, and Oxford professor of moral philosophy, and by 
1849 was a semi-rector. Sewell wrote many books, among which his Christian Morals (1840), An Introduction to the 
Dialogues of Plato (1841), and Christian Politics (1840/44) were chief, as Exeter College historian Charles Boase notes. 
[4] The following is a semi-discussed (Ѻ) exert from the former: [5] 
 
“I believe that a geologist deeply impressed with the mystery of baptism—that mystery by which a new creature is 
formed by means of water and fire—would never have fallen into the absurdities of accounting for the formation of 
the globe solely by water or solely by fire. He would not have maintained a Vulcanian or a Neptunian theory. He 
would have suspected that the truth lay in the union of both.” 
 
His writings have been described as paradoxical and laced with semi-scientific discussion, e.g. he employs the term 
"fire" 25+ times in his Christian Morality, one time giving the paradoxical example of a metal, such as sodium, 
catching fire under water, and how this is at odds with the intuitive model that fire typically puts out fire. 
 



   Volume Seven (Rb-Sw)       4383 
Book burning 
In 1849, English clergyman-abnegator 
and writer James Froude published his 
semi-autobiographical novel Nemesis of 
Faith, about a young priest whose faith 
comes into question in light of early 
19th-century developments in science 
and history; the following is a 
representative statement from the 
novel: [2]  
 
“What is man the wiser or the happier 
for knowing how the air-plants feed, or 
how my centuries the flint-stone was in 
forming, unless the knowledge of them 
can be linked on to humanity, and 
elucidate for us some of our hard moral 
mysteries?” 
 
While great thinkers, such as George 
Eliot, professed profound admiration 
for the novel, others, specifically English 
religious figures, condemned the novel. 
[3] 
 On 27 Feb 1849, Froude’s book was burned in a Tuesday moral philosopher class at Oxford by Sewell—an 
incident summarized by Exeter College historian Charles Boase (1894), via citation to an 1892 letter published by the 
owner of the book Arthur Blomfield, as follows: [6] 
 
Charles Boase (1894): “It was at one of these lectures that Sewell burnt a book which he thought obnoxious, in 1849, 
the last time a book has been publicly burnt in a College hall. The scene is thus described by the owner of the book, 
Arthur Blomfield, now R. of Beverston and RD. of Dursley, Glouc. [Rev. A. Blomfield of Beverston Rectory, Tetbury, 
Gloucestershire]: 
 
Arthur Blomfield (1892): ‘I had just bought the Nemesis of Faith, or as it was called, ‘Faith with a Vengeance’, when 
on Tuesday morning, Feb. 27, 1849, I, an undergraduate of Exeter College, attended a lecture in hall. The Rev. William 
Sewell, Sub-Rector of Exeter College (not ‘Dean of the Chapel’) was lecturer. He declaimed loudly against Froude’s 
Nemesis of Faith. Hearing, on my own confession, that I possessed it, he requested me to bring ‘that book’ to him. No 
sooner had I complied with his request (Sewell was my college tutor) than he snatched the book from my hands and 
thrust it into the blazing fire of the college hall (not ‘quadrangle’). I see him now, with hall poker in hand, in delightful 
indignation, poking at this, to him, obnoxious book. In a few hours this ‘burning of the book’ was known all over 
Oxford. As your article justly remarks, ‘the burning only served as an advertisement’. ’ 
 
Sewell, supposedly, decried Froude’s work as a “wicked book” and the incident gave rise to apocryphal story that the 
book was burned publicly (Ѻ) at Oxford, i.e. not just in a classroom setting, but at some kind of out-door public gala 
or event.  
 
In more detail, in a 1892 book section on the history of “book burning”, made amid a discussion of James Farrer’s 
1892 Books Condemned to be Burnt, we find the following retelling of the Sewell book-burning incident as follows: [8] 
 
“Mr. Farrer's delightful book teems with facts, and he practically covers the whole range of the subject, so far as 
book-burning in England is concerned. But it seems more than passing strange that the institution existed, to a 
certain extent, just over forty years ago, for the Rev. A. Blomfield writes from Beverston Rectory, Tetbury, 
Gloucestershire: "My private journal records—' Sewell burnt Froude's book.' The history is this: The burnt book was 
mine. I had just bought the 'Nemesis of Faith,' or as it was called, ' Faith with a Vengeance,' when on Tuesday 
morning, Feb. 27, 1849,1, an undergraduate of Exeter College, attended a lecture in hall. The Rev. William Sewell, 
Sub-Rector of Exeter College (not 'Dean of the Chapel') was lecturer. He declaimed loudly against Froude's 'Nemesis 
of Faith.' Hearing, on my own confession, that I possessed it, he requested me to bring 'that book to him.' No sooner 
had I complied with his request (Sewell was my college tutor) than he snatched the book from my hands and thrust it 
into the blazing fire of the college hall. I see him now, with hall poker in hand, in delightful indignation, poking at this, 
to him, obnoxious book. In a few hours this ' burning of the book' was known all over Oxford. The book became 
famous—editions multiplied. I lost my 'Nemesis of Faith;' I think I lost 'Faith' in my college tutor, for at least he should 
have recouped costs (3s. 6d., I believe, was the book's price), or presented me with an antidote in the form of one of 
his books—e.g.,'Sewell's Christian Morals.' Not he. O temporal O mores!'” 

 

In 1841, William Sewell published Christian Morals, wherein he argued that 
modern sciences, e.g. chemical findings, such as certain metals burn under water, 
sided with Christianity; in 1849, Sewell burned James Froude’s Nemesis of Faith, a 
treatise on how modern science causes one to lose one’s Christian faith; in 1854, 
Froude did the first English translation of Goethe’s Elective Affinities, wherein it is 
shown how chemical findings allows one to create a new system of morality, based 
on physical chemistry, via interpretation of the “moral symbols” describing the 
heat and work aspects of chemical reactions, people explicitly conceived as being 
large “metamorphized”, i.e. evolved, types of animate chemicals.  
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(add discussion) 
 
Nightingale 
Ironically, Froude, not only would go onto to promote Goethe's human chemistry to the English speaking world, via 
being the first "anonymous" (1859) English translator of his Elective Affinities, but would go on to become an 
associate and promoter of the works of Florence Nightingale, who in turn, from 1874-1891 would lobby and petition 
to get a chair of social physics established at Oxford (see: Nightingale Chair of Social Physics).  
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Sex  
In science, sex is a transformative process of 
field particle mediated atomic exchange. [1] 
In human chemical terms, sex can be 
described in terms of chemical mechanism. 
Sex can also be described in terms of 
energy, entropy, and thermodynamic 
driving forces.  
 
Thermodynamics  
In 1993, playwright Tom Stoppard debuted 
his play Arcadia, a modern day take on 
German writer Johann Goethe’s 1809 
Elective Affinities, wherein he incorporates 
talk of “sexual energy”, “heat”, entropy via 
his discussion of the “second law of 
thermodynamics”, and human chemical 
affinity via his talk of “the attraction that 
Newton left out … all the way back to the 
apple in the garden”, the steam engine, 
upon which the laws of thermodynamics 
were derived, among other topics. 
 In 1997, American authors biologist Lynn Margulis and her son, science writer Dorion Sagan, who in their 1997 
book What is Sex?, argue that sex, or specifically sexual reproduction, is “a byproduct of thermodynamic dissipation.” 
[2] They give the view that sex as has a “thermodynamic background”, in that the process of coupling is a crucial part 
of the energy transformation process by which (with pleasure) beings reproduce their forms and increase their 
complexities. In the construct of the earth system, Margulis and Sagan state, through sexual reproduction, animals 
evolved and mate selection began, wherein organisms, choosing some mates over others, played a role in their own 
evolution. [2] In reference to forces, they state that:  
 
“Sex [is] a powerful and mysterious force in our lives”  
 
From a physics point of view, however, the force of sex is not a mystery and can be explained through a number of 

 

A modern "exchange force" view of sex, from the quark interaction scale up 
to the human interaction scale; the exchange force in the first four cases 
(human, bug, bacteria, molecular) being the electromagnetic force, mediated 
via the exchange of photons, the exchange force in the latter two scenarios 
(nuclide and quark) being the strong nuclear force, mediated by the gluon. [1] 
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perspectives; namely through the fundamental forces of the universe (strong nuclear, weak nuclear, electromagnetic, 
and gravitational) and their quantification as exchange forces, in the dynamics of the interaction and in the construct 
of the human chemical bond, and thermodynamic forces, in the bulk driving forces of the system. In the 2005 book 
Into the Cool: Energy Flow, Thermodynamics, and Life, American authors science writer Dorian Sagan and ecological 
thermodynamicist Eric Schneider argue that “sex is the way living dissipative systems propagate into the future” and 
that “sex maintains our form of thermodynamic disequilibrium by reproducing physiological systems much like us but 
newer and sometimes improved.” [3] 
 In 2013, Howard Bloom gave at talk entitled “Sex and the Second 
Law of Thermodynamics: How Sex Breaks the Law of Physics”, the 
abstract of which is as follows: [5] 
 
“At the turn of the 19th century, Sigmund Freud proposed something 
absurd, his concept of libido, the idea that humankind was driven by 
sex. Was Freud crazy? Or was he right? Why? And how does our 
sexual obsession relate to the evolution of the cosmos? How does it 
relate to two rules that imply that sex should not and cannot exist: 
the principle of least effort and the second law of thermodynamics? Is 
sexual selection a least-effort proposition? Is it the most energy-
efficient way to a goal? And what goal could that possibly be? Is plant 
sex, with its extravagant use of the advertising devices we call flowers, 
maximizing the universe's entropy? Is the peacock's tail a sign of a 
thrifty cosmos? How about your sexual and romantic obsessions as 
you read this sentence and secretly covet the body of a person ten 
feet away from you? Do these things hint that the cosmos is very 
different than the thermodynamics obsessive beliefs? And what does 
that mean for the way we look at strange things like psychology?” 
 
(add discussion)  
 
Quotes 
The following are related quotes: 
 
“Sex isn’t something you’ve got to play with; sex is you. It’s the flow of your life, it’s your moving self and you are due 
to be true to the nature of it.” 
— D.H. Lawrence (c.1915), Collected Poetry [4]  
 
See also 
● Human reproduction reaction  
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Sexual chemistry  

 

A poster for Howard Bloom's 2013 talk on sex 
and thermodynamics at SUNY. [5] 
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In human chemistry, sexual chemistry is term used to define the 
mechanisms of chemistry involved in heightened sexual experience. 
The term, however, is used more often than not as a metaphor to 
describe good sex. Sexual chemistry is often described as the chemical 
reactions that occur in the brain when couples fall in love at first sight. 
[1] 
 
Overview 
Early views on what defines sexual chemistry often fell on the 
hormone theory of love. Author Tony Hargreaves, for instance, 
describes “sexual chemistry” as the effect on body chemistry that 
“bursts into our lives in early teens”. [2]  
 In a generalized sense, theorizes often attribute good sexual 
chemistry to not only to good grooming, appearance, healthy body 
fitness, a sense of humor, etc., but also significantly to smell. As based 
on the 1995 sweaty T-shirt study, good sexual chemistry has recently 
been defined as those sexual parings wherein partners have the most 
dissimilar immune systems, as can quantified by six markers on the 
major histocompatibility complex (MHC). [3] The matching site 
ScientificMatch.com, created in 2007 by American mechanical 
engineer Eric Holzle, for instance, claims to be able to create sexual 
chemistry in matches by having people send in samples of their saliva. 
[4] 
 A recent 2003 study conducted by Satoshi Kanazawa, of the 
University of Canterbury, for instance, tracked the biographies of 280 
great scientists and found that great discoveries resulted from a great 
sexual drive, correlating to heightened testosterone levels. [5] The 
1999 film entitled Sexual Chemistry (pictured), written by Helen Haxton, was based on the theme of sexual chemistry. 
[6] In TV and film, certain pairs of actors and actresses, such as Bruce Willis and Cybill Shepherd in Moonlighting, are 
often described as having heightened levels of sexual chemistry. [7]  
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Sex drive  
In psychology, sex drive, aka "libido", refers to the theory that there exists a tending to be insatiable urge, need, or 
drive of animate chnopsological matter to engage in intercourse, sex, and or exchange of genetic material. 
 
History 
In 1892, German physicist Karl Pearson stated the following: [1] 
 
“The economic condition of any nation during a given period is closely associated with its rate of reproductivity and 
with its indirect struggle against its neighbors for land and food. Not less important for the stability of any nation is 
the nature of the prevailing forms of ownership, sex-relationship, and family life … It is only when we turn to the less 
complex stage of social growth that we fully grasp the direct bearing which the struggle for food and for the 
gratification of the sexual instinct has had in moulding human development. It is this struggle which is the 
fundamental formula for the description of all existing systems of ownership and of marriage in its widest sense.” 
 
In 1920, Austrian psychologist Sigmund Freud—attempting to reframe psychology in physical science terms—
postulated two basic human drives: eros, the sex drive, and thanatos, the death drive. [2] 
 
Quotes 
The following are related quotes: 
 
“Sex is the apparent division of the father-mother substance of mind into apparent opposites. This division is due to 
the opposite desires of electricity and magnetism, expressed in the action and reaction of the thinking process. Sex is 

 

Cover to the 1999 film "Sexual Chemistry", with 
the subtitle: Chemistry 101 was never like this? 
(See: Human Chemistry 101). 



   Volume Seven (Rb-Sw)       4387 
the active desire of mind for division into opposites, and its reactive desire for unity. Sex is that motive force which 
demands separability into two, and equally desires union of the apparent two into one. Sex desire is that force in 
thinking that continues thinking. Existence is continued only through thinking. Sex force is that quality in the electro-
magnetic impulse of thinking which continues one impulse of thinking into the next impulse of thinking.” 
— Walter Russell (1927), The Universal One [3]  
 
See also 
● Sexual chemistry 
 
References 
1. Pearson, Karl. (1892). The Grammar of Science (text) (pg. 363). Adam and Charles Black, 1900. 
2. (a) Schneider, Eric D. and Sagan, Dorion. (2005). Into the Cool: Energy Flow, Thermodynamics, and Life (pg. 305). 
University of Chicago Press. 
(b) Beyond the Pleasure Principle – Wikipedia. 
3. Russell, Walter. (1927). The Universal One: an Exact Science of the One Visible and Invisible Universe of Mind and 
the Registration of All Idea of Thinking Mind in Light, which in Matter and also Energy (§:The Sex Principle, book one, 
ch. 8). Brieger Press. 
 
Further reading 
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External links 
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Sexual energy  
In human thermodynamics, sexual energy is the energy associated with the act of sex or with that energy that 
indirectly leads to ultimately to desired acts of sex. Sexual energy, defined another way, is energy associated with the 
sex drive or sexual desire.  
 
History 
Polish social-economist Leon Winiarski seems to have been the first to theorize about sexual energy, in a 
thermodynamic sense, in his circa 1898 Essay on Social Mechanics. To cite an example, French-to-English translation, 
passage: [5] 
Un tel champ de forces esthetiques, sans lequel l’art, ce 
genre special de richesse, ne pourrait pas exister, sont, 
comme nous l’avons dit, les bals, les soirees, etc., Les 
cotes concurrents sont evidemment non pas les vieux 
qui s’ennuient, mais la jeunesse qui lute pour l’amour. 
Une partie de son energie sexuelle, ne pouvant trouver 
de satisfaction ... 

Such a field of aesthetic forces, without which art, this 
special kind of wealth could not exist, are, as we said, 
balls, parties, etc.., Quotes competitors are obviously not 
the old bored, but youth who lute to love. Part of his 
sexual energy, unable to find satisfaction ... 

 
Sexual energy, in a conservation of energy sense, was first described in the libido theories of Austrian psychologist 
Sigmund Freud, particularly in his 1915 paper on repression, in which the core drive of sexual energy is represented 
by the id in Freudian ego psychology, but held in check by the restrictions of existence. [1] This model of sexual 
energy as one of the core internal drives of the person was continued in the work of Carl Jung, particular in his “On 
Psychic Energy”, who addressed the subject in terms of both energy and entropy, as summarized well in the 2005 
work of American business development theorist David Robinson. [2] The works of English novelist D.H. Lawrence, 
according to American literature thermodynamicist Bruce Clarke, is said to use thermodynamics logic in an allegorical 
sense to discuss sexual energy. [3] English playwright Tom Stoppard’s 1993 play Arcadia, which is modeled on Johann 
Goethe’s 1809 Elective Affinities, is themed on thermodynamic models of interactions and bondings of people 
propelled by sexual energy that sometimes runs out, similar to a chemical reaction. [1] The works of Sean O’Reilly 
(2001) and Francisco Tellez (2003) theorize about sexual energy in terms of thermodynamics.  
 
Newer models 
The "physical heat" of sex, according to the standard model of human thermodynamics, is quantified in terms of the 
enthalpic drive, whereas the "mental heat" of sex is quantified in terms of the entropic drive, in loose theoretical 
framework; and is understood, in a general sense, as energy released from a human chemical reaction, quantified by 
Gibbs free energy. [1] 
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See also 
● Sexual entropy 
● New relationship energy 
● Animal heat 
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Sexual heat  
In hmolscience, sexual heat, is a thermal term, referring to the heat 
release, absorbed, or transferred in the chemical reaction processes 
surrounding the act of sexual intercourse between two or more 
people (human molecules); or to the heat associated with one's 
sexuality.  In 1985, author Joseph Conte, in his chapter on the use of 
information theory usage in Don DeLillo’s 1985 White Noise, cites the 
following passage from the beginning of the novel in which Murray 
Siskin, a New York emigrant, is said to “postulate an equation 
between cities and thermodynamic entropy”: [1] 
 
“Heat. This is what cities mean to me. You get off the train and walk 
out of the station and you are hit with the full blast. The heat of air, 
traffic and people. The heat of food and sex. The heat of tall 
buildings. The heat that floats out of the subways and the tunnels. 
It’s always fifteen degrees hotter in the cities. Heat rises from the 
sidewalk and falls from the poisoned sky. The buses breathe heat. 
Heat emanates from crowds of shoppers and office workers. The 
entire infrastructure is based on heat, desperately uses up heat, 
breeds more heat. The eventual heat death of the universe that 
scientists love to talk about is already well underway and you can 
feel it happening all around you in any large or medium-sized city. 
Heat and wetness.” 
 
Conte goes on to argue that Siskind “conceptualizes the city in thermodynamic terms as an engine,” which as it 
“performs work, dissipates energy in the form of heat.” The concept of sexual heat is thus argues to be bound up in 
the operation of the heat engine structure of the city. 
 
Quotes 
The following are related quotes: 
 
“The effect of heat on sex determination is reversed with turtles, for whom a higher incubation temperature 
produces females.” 
— Leland Chunt (2007) (Ѻ)  
 
See also  
● Sexual chemistry 
● Social heat  
● Animal heat 
● In heat 
● Sexual temperature 
● Sexual thermometer 
 

 

Cover to the 2006 book Heat: A Graphic Reality 
Check for Teens Dealing With Sexuality by Marcus 
Brotherton, a visual idea of the nature of the 
physics of "heat" in social (social heat) and or 
sexual (sexual heat) terms. [2] 



   Volume Seven (Rb-Sw)       4389 
Reference 
1. Conte, Joseph M. (2002). Design and Debris: A Chaotics of Postmodern American Fiction (pg. 134). University of 
Alabama Press.  
2. Brotherton, Marcus. (2006). Heat: A Graphic Reality Check for Teens Dealing With Sexuality. Multnomah Books.  
 

Sexual temperature  
In science, sexual temperature is the temperature 
aspects of a person that on average tend to elicit 
sexual response behaviors in the opposite gender. 
 
Human thermodynamics 
In human thermodynamics, the issue of theorizing as 
to how one quantifies measures sexual temperature, 
in SI units on the Kelvin temperature scale, just as a 
thermometer is a thermodynamic instrument that 
measures temperatures of bodies, is a very elusive 
subject (human thermodynamic instrument). 
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Further reading 
● Thims, Libb. (2010). “Hot Sex, Cold Sex, Ambient 
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Sexual thermometer  

 

Graph shows results of study done by American psychologist 
Patrick Markey, indicating that both "cold personality" (and 
dominant) women and "hot personality" (warm and agreeable) 
women tend to have more sexual partners than those on the 
neutral range of sexual temperature. [1] 
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In human thermodynamics, sexual thermometer is an 
instrument for measuring sexual heat. [1]  
 
Overview 
In 2005, American chemical engineer Libb Thims conducted a 
2005 study of thirty individuals, concerning the nature of the 
temperature of sex, is shown adjacent, with indicator marks 
on the thermometer of degrees sex (˚S) of +30 (very hot sex) 
to -30 (very cold sex); on these results, in 2010, a verbal-
scaled "sexual thermometer" was constructed, as shown 
adjacent. [1] The following is the "hot sex" portion of the 
scale, ranked by hotness: 

 

An example of a sexual thermometer, see full size (Ѻ) ,as 
published in the 2010 JHT article "Hot Sex, Cold Sex, 
Ambient Sex" by American chemical engineer Libb Thims. 
[1] 
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The following is the "ambient sex" portion of the scale, ranked by hotness (or ambientness): 
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The following is the "cold sex" portion of the scale, ranked by coldness: 
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(add discussion) 
 
References 
1. (a) Thims, Libb. (2010). “Hot Sex, Cold Sex, Ambient Sex” (press release), Journal of Human Thermodynamics, 6: 47-
58, Jul 18. 
(b) Anon, Alan. (2010). “Results of a 2005 IoHT Study on the Physics of Hot Sex, Cold Sex, and Ambient Sex Results.” 
NewsBlaze.com, Jul 20.  
(c) Anon. (2010). “Results of a 2005 IoHT Study on the Physics of Hot Sex, Cold Sex, and Ambient Sex Released.” PR-
USA. 
 

Sha, Richard   



4394     Hmolpedia 
In hmolscience, Richard C. Sha (c.1963-) is an American romanticism science literature 
scholar noted for his 2010 to present research, publication, and teaching efforts to 
ferret out what it means to think of emotions, a term deriving from the Latin "to 
move", in terms of physical force and chemical affinity, in semi-modern terms and as 
the so-called romantic scientists (e.g. Goethe) saw things in the early 19th century.  
 
Emotion | Chemistry and Physics 
In 2011, Sha gave a talk on “The Chemistry and Physics of Romantic Emotion”, the 
abstract of which is as follows: [2] 
 
“This essay considers what it means to think of the emotions in terms of physical force 
and chemical affinity and the role that romantic science played in making the emotions 
manageable. Emotion of course is etymologically connected to motion, and is derived 
from the Latin to move and to move out. I turn to physics and chemistry, the two 
disciplines that had the most to say about movement, to challenge the popular view 
that emotions embody subjectivity, and consequently to resist the narrow framing of emotions as a site of 
psychological intensity.  
 I also highlight the sustained use of “force” within current and romantic period affect and emotion theory; if we 
are still invoking a term from physics and chemistry to think about the emotions, then these disciplines must be doing 
more than freezing being. Indeed, because Kant thought of particles as being constituted by forces (Ault 7), force 
carries with it a curious materiality that makes the emotions seemingly graspable yet dynamic and hardly simply 
mechanistic. Even within physics, force begins as an analogy to human willpower (Jammer 7) [see: will to power]. 
Force furthermore grants emotion a material impact upon the world. Far from severing emotions from a social world 
as critics ranging from Merleau-Ponty to Daniel Gross contend, chemistry and physics provide ways of thinking about 
sociality itself insofar as these disciplines attempt to understand in human terms why entities seek association to 
begin with, and develop concepts that underwrite the language of emotion. The fact that scientists like Humphry 
Davy and Michael Faraday could reconcile their physics with spirituality underscores the nuanced but neglected 
possibilities within these sciences. 
 Force endowed emotion with a vital mechanicity and even spirituality that belies both the traditional romantic 
declared disdain of mechanism, and the cordoning off of physics and chemistry from the thinking about the 
emotions. Such mechanicity proffered the idea of an integration of person and environment because force 
permeates all matter. Percy Shelley in Prometheus Unbound thought of love, for instance, as a physical force in the 
universe (that “powerful attraction towards all…beyond ourselves” (“On Love,” 503)), and in his Lyrical Drama he 
compares it to gravity, planetary attraction (Venus), rain, light, electricity, and magnetism. In his “Speculations on 
Metaphysics,” he essentializes the differences between “thoughts, or ideas, or notions” in terms of ‘Force’ (5:59), and 
thus the term bridges mind and body, thought and emotion. Shelley’s claim is that since we are surrounded by these 
forces, the absence of love within any particular society (Jupiter’s, and even initially Prometheus’s own, for example) 
is a perversion of nature.  
 The key is to wholeheartedly embrace and direct them. Mechanics also offered intelligibility, a way of 
understanding the body as machine and the universe in terms of laws, and mechanics even within the romantic 
period was crucial to understanding the physiology of the heart, circulation, and nervous and glandular systems. 
When linked to emotion such mechanical motion skirted the problem of intentionality. Was emotion a physiological 
movement (understood in part through mechanics as a reaction) or an act of will, as Coleridge insisted love was, or 
something in between? He comments that “love, however sudden, as when we fall in love at first sight…, is yet an act 
of will” (Omniana 339)." 
 
(add discussion) 
 
Spirituality 
In 2013, Sha, when queried, by Libb Thims, about his prevalent usage of the term “spirit” and spirituality in his 
romantic science historical work and ideas about emotion as a function of physical force and chemical affinity, 
discussed in the context of physics and chemistry, in regards to possible hidden ontic opening agenda, had the 
following to say: [5] 
 
“Funny you should object to the spirit. I am no spiritualist. But I want to think about how spirit captures the surplus 
left over from materialist reductionism. So I aim to think about the relation between matter and spirit, especially in 
romantic science where final causes and God were hardly off the table.” 
 
(add discussion) 
 
Education  
Sha studied abroad at King’s College, London, from 1983 to 1984, completed his BA in English in 1985 at the 
University of Pennsylvania, and his MA (1988) and PhD (1992), the latter with a dissertation on “The Visual and Verbal 
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Sketch of British Romanticism”, both at the University of Texas, at Austin. Currently, Sha is literature professor at the 
American University, Washington, D.C.  In 2014, Sha was working on a book about how scientists understood the 
imagination during the romantic period, with chapters covering physiology, neurology, chemistry and physics, 
midwifery, and psychology. Work on this book has been supported by a year-long NEH Fellowship in 2012-13 and 
portions of the manuscript have appeared in Configurations and European Romantic Review. In spring 2012 and fall 
2013, with physicist Nathan Harshman, Sha taught an undergraduate two cultures stylized seminar entitled “Bridging 
the Two Cultures: Science and Literature”. Sha plans to teach a course on “Thinking Emotion: From Physiology to 
Ethics” with Bryan Fantie (neuro-psychologist) and April Shelford (enlightenment historian) in 2014. [3] 
 
Quotes 
The following are related quotes: 
 
“It seems that we are still harnessing the elasticity of force either to grant ourselves agency at the expense of a 
mechanistic materiality, or to emphasize the vitality of matter in hopes that the mechanical automaticity of our 
emotions will not disallow the possibility of choice or will.” 
— Richard Sha (2011). “The Chemistry and Physics of Romantic Emotion” [1]  
 
“Emotions can be thought of in terms of physical force and chemical affinity. Romantic science played a role in 
making emotions manageable. Emotion of course is etymologically connected to motion, and is derived from the 
Latin ‘to move’ and ‘to move out’.” 
— Richard Sha (2014). “The Motion Behind Romantic Emotion: Toward a Chemistry and Physics of Feeling” [4]  
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Shachtman, Tom   
In science, Tom Shachtman (1942-) is an American writer and science historian noted 
for his 1999 Absolute Zero and the Quest for Absolute Cold, being a rather cogent and 
learned treatise on the history of temperature and thermodynamics with details on 
rare subjects such as Thomson’s search for Carnot’s Reflections, discussions on Robert 
Boyle, Robert Hooke, and Robert Mayer, among others. [1] 
 
Origin of book 
Shachtman, author of over three dozen published books, explains the origin of his low-
temperature research book as follows: [2] 
 
“Curiosity is not merely inquisitiveness but an attempt to amass knowledge in order to 
reach better understanding. That came home to me, twice, as I researched and wrote a 
book about the history of low-temperature physics – a field that had been neglected 
even in the mid-17th century, when Robert Boyle did some pioneering experiments and 
lamented that research into what makes things cold was not a hot subject. I wanted to begin the narrative with an 
alchemist’s attempt to air-condition Westminster Abbey in 1620; there were no records of how it was done, but, 
curious, I found enough hints in contemporary chemistry, hydraulics, and engineering to reconstruct the deed. 
`The book’s central battle, which recounts the attempts of rivals James Dewar in London and Heike Kammerlingh 
Onnes in Leiden to reach down the temperature scale very close to “absolute zero,” took place at the turn of the 20th 
century. (Onnes would be awarded the Nobel in physics in 1913 for winning the “race.”) The two scientists were 
known to have corresponded, but whether the letters had survived was an open question. My curiosity led me, after 
quite a search, to the library of the Boerhaave Museum in Leiden, where Onnes’ original apparatus is displayed. His 
letters were not properly catalogued, but I persevered and found the ones to and from Dewar. As I had sensed they 
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would, the letters provided new insight into two fascinating scientific egos, and I quoted them in the book, to good 
effect.  
`When low-temperature expert Dr. Russ Donnelly of the University 
of Oregon, whom I had asked to review the manuscript prior to 
publication, read these sections, which told him things about his 
field’s history that he hadn’t known before, he came on board as 
the book’s science advisor. Then, with Russ as principal investigator, 
we obtained a princely grant from the National Science Foundation, 
and another from the Alfred P. Sloan Foundation, to underwrite a 
two-hour documentary based on my book, Absolute Zero and the 
Conquest of Cold. The program was broadcast in 2008 on PBS, on 
the BBC, and on French and German television.” 
 
(add) 
 
Quotes 
The following are noted quotes: 
 
“[Carnot’s Reflections is] the most original work ever written in the 
physical sciences, with a core of abstraction comparable to the best 
of Galileo” 
— Tom Shachtman (1999) [1] 
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Shakespeare, William   
In hmolscience, William Shakespeare (1564-1616) (IQ:190|#48) was an English writer 
noted for his 1603 Othello, the Moor of Venice, in which he comments on puzzling 
issues surrounding the fire theory of life, riddled form: [1] 
 
“I know not where is that Promethean heat, that can thy life relum.” 
 
Shakespeare’s quote was commented on further by English thermodynamicist Alfred 
Ubbelohde in his 1954 discussions on thermodynamics and life, concluding to the 
affect that scientists in his day were not much above Shakespeare in their 
thermodynamical understanding of the origin of life. [2] 
 
Human chemistry 
English chemical physicist Philip Ball argues that alchemical imagery lies at the core of 
several of Shakespeare’s works, most notably his 1606 King Lear, where the 
tribulations of the king can be seen as symbolizing the transformations in alchemy that 
were supposed to produce the “Red King”, a substance in route to the Philosopher’s Stone. [3] 
 
Two cultures 
The works of Shakespeare as contrasted with the works of Rudolf Clausius are said to be what defines the “two 
cultures” of modern-day intellectuals, as famously stated by English physicist Charles Snow in his 1959 Rede Lecture 
“The Two Cultures”, wherein he comments: [4] 
 
“A good many times I have been present at gatherings of people who, by the standards of the traditional culture, are 
thought highly educated and who have with considerable gusto been expressing their incredulity at the illiteracy of 
scientists. Once or twice I have been provoked and have asked the company how many of them could describe the 
second law of thermodynamics. The response was cold: it was also negative. Yet I was asking something which is 
about the scientific equivalent of: Have you read a work of Shakespeare's?”  

 

Canadian-born American physicist and low-
temperature expert Russell Donnelly, noted student 
of Lars Onsager at Yale, and science advisor for 
Shachtman's 1999 Absolute Zero and the Quest for 
Absolute Zero. [2] 
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In other words, Snow argues that the people who read science (and thermodynamics) and the people who read 
literature (and Shakespeare) are of two different cultures. 
 
Human chemical bonds 
Shakespeare, the context of the theory of human chemical bonding, assumed the existence of an external force that 
induces amorous attraction. [6] In 2002, New Trier High School, Illinois, assigned a project, entitled “It’s all about 
Bonding: How Humans, Animals, Chemicals, and Natural Forces, have Conflicted in Time, but Also Worked Together”, 
wherein students were asked to consider how elements and chemical species chemically bond or conflict, and to 
think about how these polar opposite processes of bonding and conflicting play out in life, specifically in human 
relationships, in the form of human chemical bonds. [7] In this assignment, it was argued that by studying how 
elements interact and bond to each other, students might learn about how humans interact and bond with each 
other. Suggestive queries were ‘how does electrical attraction promote bonding in certain species,’ or ‘how do 
incongruent physical shapes between compounds can promote debonding,’ and ‘why does the famed opposites 
attract scenario occurs in chemistry?’, etc. One interesting suggestion was to try to determine what kind of 
hypothetical chemical bond Romeo and Juliet had in their high-energy relationship.  American electrochemical 
engineer Libb Thims mentioned this "human chemical bonding" homework assignment in his 2007 Human Chemistry 
textbook; and sometime in the following year, circa 2008, stopped down and talked to the principle, a friend of his, 
about giving a talk to the science department on human chemistry; the result of which Thims donated some of his 
textbooks to the school to be used by the science department. [8] 
 
Quotes 
The following are notably-relevant quotes by Shakespeare: 
 
“Love looks not with the eyes, but with the mind.” 
– A Midsummer Night’s Dream (c.1593) (I, I, 234) [1] 
The following are quotes related to Shakespeare: 
 
“The relationship of probability and entropy (more precisely, the decision about spontaneous occurrence of process) 
or calculation of Gibbs energy for some chemical reactions, is similar to Hamlet’s ‘to be or not to be?’ of William 
Shakespeare.” 
— Alec Groysman (2004), “Aesthetic, Philosophical and Historical aspects in the Physical Chemistry education” [9] 
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Shaler, Nathaniel   
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In hmolscience, Nathaniel Shaler (1841-1906) was an American paleontologist noted, 
in cessation thermodynamics, for his 1891 to 1900 lectures and publications on the 
subject of what seems to be an energy-based reinterpretation of the soul, people 
defined as an "organic individuality" derived from atoms via an aggregation process. 
 
Overview 
In 1891, Shaler gave his The Interpretation of Nature lecture series, turned book, a 
course of theological seminary student lectures, on the strained relations between 
natural science and religion, wherein he talked about how as a youth contact with the 
natural sciences “had the not uncommon effect” of leading him far away from 
Christianity, but that in recent years he insights into certain “truths of nature”, as he 
says, has led him back to some type of scientific reinterpretation of religion. Shaler, 
here, discusses the differences between “inorganic and organic individualities”; and on 
the question of what constitutes a “living thing” mentions how Brownian motion, 
namely that “finely divided particles of many substances when suspended in a fluid 
will, under the influence of some forces as yet not well understood, take on an incessant movement”, and the 
properties of crystals of rocks, e.g. changes in constitution to make new materials, being similar to animals and 
plants, both obfuscate the old once-held definitions of what constitutes life: 
  
“In truth, we can no longer maintain the existence of a clear physical difference between the organic and the 
inorganic world, and must regard these realms as divided from each other by features which when measured in a 
formal way are most unsubstantial.”   
  
Later, in his section on materialism, energy, and the soul, states: 
  
“A generation ago we conceived that matter was an inert something which was quickened into activity by energy, 
and that this energy was in its nature essentially different from the physical basis of the universe. The confidence of 
those who held to the opinions commonly termed materialistic was largely due to this belief in the dual organization 
of nature. Observing the ever-changing character of the natural forces and the endless transmutations which they 
undergo in action, and noting at the same time what seemed to them the inert character of substance except when 
stirred into motion or built into form, they naturally were led to deny the immortality of the soul, and to base their 
negations, as they supposed, on a firm material foundation. Of late years, however, the opinion has been gaining 
among physicists that matter itself is but a mode of action of energy, and so in place of the dualistic basis, naturalists 
are being driven to a conception of unity as regards the phenomenal world. 
 It is not difficult to see that in proportion as we come to the opinion that nature is but an exhibition of energy in 
various forms of presentation we are driven to a new conception as to the essential conditions of existence. It is 
obvious that we are less entitled than of old to make statements based upon the evanescent character of energy, or 
to suppose that we have compassed the range of its modes of action. The correction brings with it no affirmation, but 
it diminishes our trust in the ancient disbeliefs.” 
  
(add discussion)  
 
In 1900, Shaler, in his The Individual: a Study of Life and Death, outlined, albeit in rather inconclusive discussions, 
views on the conservation of energy in the context of immortality; the following is an excerpt: [2] 
 
“How is it that the naturalists are led to the false sense of certainty as to the value of their explorations in 
determining such questions as the immortality of the soul? The reasons for this state of mind, appear to be as 
follows: the conception that all the occurrences of the visible universe are related in the manner of antecedent and 
consequent or as cause and effect, that nothing lies without the enchainment of action, along with the conviction, 
eminently well founded, that energy involved in action is never lost, but only changes its form of activity.”  
 
Shaler, supposedly, wrote also on moral philosophy in general. 
 
Students 
American zoologist and biologist William Patten was a noted student of Shaler. 
 
Education 
In 1905, Shaler was a professor of geology at Harvard University. 
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Shannon, Claude   
In science, Claude Shannon (1916-2001) (DN=1) was an American electrical engineer 
and mathematician noted for his 1948 article “A Mathematical Theory of 
Communication”, in which he situated a new type of logarithmic-based, communication 
information transmission measure that, on the spurious suggestion of his associate 
John Neumann, he called "entropy" (borrowed from statistical mechanics; specifically 
Ludwig Boltzmann's H-function), to which he assigned the symbol H (same as 
Boltzmann's H), a type of telegraphy signal transmission measurement, completely 
unrelated to thermodynamics (except in the sense of being a mathematical 
isomorphism), which Shannon described as a measure of “information, choice and 
uncertainty”. In effect, Shannon, for no apparent discernible reason (except possibly 
theory promotion), convoluted two unrelated subjects, i.e. the general theory of heat 
engines and the general theory of information transmission and reception, together. 
The backlash was such that by 1955 Shannon had to put forward the following clarifying 
defense of his action: [4] 
 
“Workers in other fields should realize that the basic results of the subject [communication channels] are aimed in a 
very specific direction, a direction that is not necessarily relevant to such fields as psychology, economics, and other 
social sciences.”  
 
Very few people in the decades to follow, however, ever received this memo, the result of which is that many people 
in modern times actually believe that Shannon's information theory is rooted in thermodynamics, in the sense that 
his so-called "Shannon entropy" (a measure of Hi's and Lo's in information transmissions) is exactly the same as 
"Boltzmann entropy" (a particle velocity/position interpretation of "Clausius entropy"), which is incorrect. 
 
The Bandwagon 
See main: Shannon bandwagon 
In 1956, Shannon penned a now-infamous editorial memo article “The Bandwagon” wherein he makes a plea to 
everyone to stop using his new so-called information entropy theory outside of communications engineering proper. 
[10] Reaction bandwagon stylized articles to this bandwagon editorial article followed in the aftermath, including one 
from Norbert Wiener entitled "What is Information Theory?". [13] In 1958, American electrical engineer Peter Elias 
(1923-2001) published "Two Famous Papers" a parody of Shannon's bandwagon. [12]  
See the 2001 MIT Project History article “Information Theory and the Digital Age” for an inside look at the early 
bandwagon years. [11] 
 
Thermodynamics 
A huge misconception in the mind of many modern scientists is the view that Shannon's information theory is based 
on or derived from thermodynamics. This could not be farther from the truth. The truth behind the myth was that 
sometime in the 1940s, while Shannon was developing his theory, he happen to visit Hungarian chemical engineer 
John Neumann, a close friend to Leo Szilard, who previously had published a 1929 article on Maxwell's demon, 
containing a calculation of the entropy generated during the information collection and storage processing of the 
demon's mind. Owing to this influence, Neumann suggested, humorously, to calls voltage and current type 
information (highs and lows in telephone wires) by the name entropy. On this suggestion, in his 1948 paper, Shannon 
infamously states, in a subtle, yet very influential, way that seemed to connect his work to thermodynamics, that: 
 
"The form of H will be recognized as that of entropy as defined in statistical mechanics.”  
 
Then, after explaining his formulation of H as a function of a set of probabilities involved in the transmission of 
information (line currents), he concludes, in reference to Austrian physicist Ludwig Boltzmann's famous 1882 paper 
Further Studies on the Thermal Equilibrium of Gas Molecules, "H is then ... the H of Boltzmann's famous H theorem." 
[1] Boltzmann's H theorem, of course, was a statistical formulation of Clausius entropy (1865), for an ideal gas 
system. In short, what Shannon did, for whatever motive, was convolute telegraph theory together with heat engine 
theory as though it were the same subject matter, via a very crude unsubstantiated (verbalized) derivation. In 1961, 
to cite one opinion on this matter, French mathematician Benoit Mandelbrot commented that: [4] 
 
“Everyone knows that Shannon’s derivation is in error.”  
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One of the greatest misconceptions in modern science, perpetuated most likely from the fragmenting and relative 
isolation of the various modern branches of science, is the view that Shannon was a great thermodynamicist. This is a 
hugely erroneous myth. Shannon was an electrical engineer who studied the transmission and coding of voltage and 
electrical currents in telephone wires, no more no less. Shannon never had any formal education or training in 
thermodynamics and his work had nothing to do with thermodynamics. Yet, for reasons which require further 
discussion, in online polls as to who is the greatest thermodynamicist of all-time?, Shannon’s name pops up, which is 
a puzzling phenomenon. [6]  
 
Questionable applications 
After hearing of Mandelbrot’s 1961 criticism, Shannon continued to express “misgivings about using his definition of 
entropy for applications beyond communication channels.” [3] In any event, Shannon's warnings didn't help and in 
the decades to follow his euphemistic verbalized derivation of his communication theory H function in relation to 
Boltzmann’s statistical thermodynamic H function soon led hundreds of individuals (examples: James Coleman 
(1964), Stephen Coleman (1975), Orrin Klapp (1978), Jay Teachman (1980), Kenneth Bailey (1990), etc.) to write 
theoretical papers and books on connections between communication, information, entropy, and thermodynamics; 
all of which, of course, being unsubstantiated. Shannon's formulation has come to be known as information entropy, 
Shannon entropy, information theoretic entropy, among others.  
 
Tribus 
To cite one dominant example of the influence of Shannon's thermodynamics-borrowed terminology, in 1948 
American engineer Myron Tribus was asked during his examination for his doctoral degree, at UCLA, to explain the 
connection between Shannon entropy and Clausius entropy. In retrospect, in 1998, Tribus commented that he went 
on to spend ten-years on this issue: [3] 
 
“Neither I nor my committee knew the answer. I was not at all satisfied with the answer I gave. That was in 1948 and 
I continued to fret about it for the next ten years. I read everything I could find that promised to explain the 
connection between the entropy of Clausius and the entropy of Shannon. I got nowhere. I felt in my bones there had 
to be a connection; I couldn’t see it.”  
 
Information entropy  
See main: Information entropy, Shannon entropy, etc. 
Shannon’s revolutionary idea of digital representation was to sample the information source at an appropriate rate, 
and convert the samples to a bit stream. He characterized the source by a single number, the entropy, adapting a 
term from statistical mechanics, to quantify the information content of the source. For English language text, 
Shannon viewed entropy as a statistical parameter that measured how much information is produced on the average 
by each letter. [2] The equation for H that Shannon defines as entropy is: 
 

 
 
in which H is a measure of "information, choice and uncertainty", the constant K is a variable that "merely amounts to 
a unit of measurement", and p1, ..., pn are a "set of probabilities." Through this equation, dozens of writers have, 
unknowingly, jumped from verbal descriptions of all varieties of information, e.g. genetic, computer, knowledge, etc., 
to mixtures of Boltzmann-Clausius statements of the second law of thermodynamics, in attempts to explain 
enumerable aspects of life and evolution, among other subjects.  
 
Difficulties on theory  
The essential difficulty of Shannon’s idea of entropy is that it’s terminology is a verbal-crossover theory, culled from 
statistical thermodynamics, but having little connection, if any at all, to thermodynamics. This has lead countless 
writers, having little training in thermodynamics, to proffer up some of the most illogical backwardly reasoned papers 
every written, however novel the intentions. These papers, from a thermodynamic point of view, become an almost 
strain on the mind to read. The 2007 views of German physicist Ingo Müller summarizes the matter near to a tee: [3]  
 
“No doubt Shannon and von Neumann thought that this was a funny joke, but it is not, it merely exposes Shannon 
and von Neumann as intellectual snobs. Indeed, it may sound philistine, but a scientist must be clear, as clear as he 
can be, and avoid wanton obfuscation at all cost. And if von Neumann had a problem with entropy, he had no right to 
compound that problem for others, students and teachers alike, by suggesting that entropy had anything to do with 
information.”  
 
Müller clarifies that “for level-headed physicists, entropy (or order and disorder) is nothing by itself. It has to be seen 
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and discussed in conjunction with temperature and heat, and energy and work. And, if there is to be an extrapolation 
of entropy to a foreign field, it must be accompanied by the appropriate extrapolations of temperature, heat, and 
work.”  
 
OMNI interview 
In a 1987 interview, by Anthony Liversidge of Omni magazine, Shannon was asked several decisive questions, a few 
telling Q&A responses are shown below: [8] 
OMNI: Before you wrote your classic paper on The Mathematical Theory of Communication, Norbert Wiener went 
around the office at Bell Labs announcing ‘information is entropy’. Did that remark provoke you in any way to come 
up with information theory? 
 
Shannon: No, I hadn’t even heard of that remark when I started my work. I don’t think Wiener had much to do with 
information theory. He wasn’t a big influence on my ideas there, though I once took a course from him. 
 
OMNI: Do you agree with Norbert Wiener, who is reported to have denied any basic distinction between life and non-
life, man and machine? 
 
Shannon: That’s a loaded question! Let me say this. I am an atheist to begin with. I believe in evolution theory and 
that we are basically machines, but a very complex type. 
 
OMNI: Does your theory give a hint of how life might have evolved, seemingly in the face of the second law of 
thermodynamics, which says that order should slowly disintegrate? 
 
Shannon: The evolution of the universe is certainly a puzzling thing to me as well as to everybody else. It’s fantastic 
we’ve ever come to the level of organization we have, starting from a big bang. Nonetheless, I believe in the big bang.  
 
Education  
Shannon completed a BS in electrical engineering and a BS in mathematics at the University of Michigan in 1936. 
Shannon completed a MS in 1937, with a thesis "A Symbolic Analysis of Relay and Switching Circuits", wherein he 
showed how the mathematics of British mathematician George Boole, which deals with such concepts as “if X or Y 
happens but not Z, the Q results”, could represent the workings of switches and relays in electronic circuits. Circuit 
design could now thus be treated mathematically and Shannon’s master’s thesis, written at the age of 22, came to be 
heralded as “possibly the most important master’s thesis in the century.” [9] Shannon then completed his PhD in 
1940, with a dissertation "An Algebra for Theoretical Genetics" at the Massachusetts Institute of Technology, in which 
he tried to do for genetics what he had done for electronic circuits, but, according to according to physical economics 
historian Philip Mirowski, the attempt was premature. [15] It may be that this is from where Lila Gatlin gleaned her 
misaligned inspiration to apply information theory to DNA transcription and gene expression, but his is only a 
conjecture. In 1940, Shannon became a National Research Fellow at the Institute for Advanced Study in Princeton, 
New Jersey, staying there for one year, during which time the famous Neumann-Shannon anecdote occurred. [14] In 
1941, Shannon joined Bell Labs, remaining affiliated with this group, university appointments aside, until 1972.  
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Shannon bandwagon  
In science, Shannon bandwagon refers to the use of information 
theory, "information", or information theory + cybernetics + 
thermodynamics, often mixed with one or another similar ontic 
opening theories, to make platformed arguments in any and all 
types of fields and theories, often with aims to receive funding for 
these theories. [1]  
 
Bandwagoners 
Bandwagoners tend to cite: Claude Shannon, Norbert Wiener, Leon 
Brillouin, Ludwig Bertalanffy, and Warren Weaver, as classical 
bandwagon instrument players. [2] Historically, Leo Szilard (1929) 
and Gilbert Lewis (1930), and in some apocryphal cases Ludwig 
Boltzmann (1894) and William Thomson (1851) sometimes enter 
the mix. Semi-modern bandwagoner theorists or connective writers 
include: James Coleman, Jay Teachman, Jeremy Campbell, Jerome 
Rothstein, Johan Galtung, Horton Johnson, Luciano Floridi, Olivier 
Beauregard, Richard Raymond, Seth Lloyd, Kenneth Bailey, and 
Terry Bynum, Seda Bostanci, Robert Doyle, Stanley Salthe, Hubert 
Yockey, Stephen Coleman, to name a few. 
 
History 
In 1948, American communications engineer Claude Shannon's new information theory was published, and shortly 
thereafter applications were being made into fields outside of communication by radio or wire. In the first London 
symposium on information theory, held in 1950, six out of twenty papers presented were about psychology and 
neurophysiology. This number increased to eight by the time of the second symposium. In 1955, in the midst of this 
growing application of new telegraph communication mathematics theory, L.A. De Rosa, chairman of the newly 
formed Professional Group on Information Theory (PGIT), published the following query memo, attempting to get 
and hand as to which direction the PGIT was headed, in regards to research, funding, and publication types accepted: 
[8] 

 

A 2012 parody depiction of the Shannon 
bandwagon from American electrochemical 
engineer Libb Thims' article “Thermodynamics ≠ 
Information Theory: Science’s Greatest Sokal Affair.” 
[3] 
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This editorial prompted an number of response articles. PGIT members were divided. Some believed that if 
knowledge and application of information theory was not extended beyond radio and wire communications, progress 
in other fields could be delayed or stunted. Others, however, insisted on confining the field to developments in radio, 
electrons, and wire communications. The two points of view were hotly debated over the next few years. [1] By the 
third symposium held in 1956, the scope was so wide that it included participants with backgrounds in sixteen 
different fields: anatomy, animal welfare, anthropology, computers, economics, electronics, linguistics, mathematics, 
neuropsychiatry, neurophysiology, philosophy, phonetics, physics, political theory, psychology, and statistics. [7] The 
adjacent depiction gives an idea of this ‘ballooning effect’ as Shannon would later describe it. 
 
The Bandwagon 
See main: Shannon bandwagon 
This growing "bandwagon" usage of Shannon's transmission of information, by wire or radio, theory outside of 
communications engineering proper, prompted the following infamous 1956 editorial retraction memorandum 
article “The Bandwagon” wherein Shannon makes a plea to everyone to stop using his new so-called information 
entropy theory outside of communications engineering proper: [4] 
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Reaction bandwagon stylized articles to this bandwagon editorial article followed in the aftermath, including one 
from Norbert Wiener entitled "What is Information Theory?". 
 
Elias | Sokal affair 
In 1958, American electrical engineer Peter Elias (1923-2001) published "Two Famous Papers" a parody of Shannon's 
bandwagon, in what we know would call a Sokal affair (Ѻ), i.e. an inside joke discussion of made up theory that looks 
real on the surface. [12]  
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See the 2001 MIT Project History article “Information Theory and the Digital Age” for an inside look at the early 
bandwagon years. [11] 
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Shannon entropy  
In information theory, Shannon entropy or "information entropy "is a synonym for the name of the H function, a 
probability equation, introduced by American electrical engineer Claude Shannon in his 1948 paper “A Mathematical 
Theory of Communication”, posited to represent “information, choice, and uncertainty” of a discrete information 
source. [1] At the statement of this definition, Shannon alluded to the idea that this information H function is similar 
to Ludwig Boltzmann's H-function for the distribution of particle speeds in a body of gas, and then first alluded to 
idea that the two functions might be related in some way and then second, to add confusion to confusion, named his 
new function by the term "entropy", thus making a round-a-bout claim to stating that his theory had something to do 
with the second law thermodynamics. This, however, is not the case. In any event, Shannon's formulation of 
information soon came to be called "Shannon entropy". The status of the so-called Shannon entropy, according to 
both Americans biochemist Jeffrey Wicken (1987) and philosopher Charles Dȳke (1988), is summarized as follows: [5] 
 
“Despite the similarities, it is very doubtful that the second law holds for Shannon entropies.” 
 
The term "Shannon entropy", aside from the commonly used term information entropy, is also referred to as 
"information theoretic entropy" or "Shannon-Weaver entropy", the latter signifying the efforts of American 
mathematician Warren Weaver, co-author of the the follow-up 1949 book The Mathematical Theory of 
Communication with Shannon on the same subject. 
 
Statistical entropy 
Many will argue that Shannon entropy is equivalent to statistical entropy used in physics (Boltzmann entropy). [2] In 
this sense, the term Boltzmann-Shannon entropy is often used as well as Gibbs-Shannon entropy or Boltzmann-

 

The "information theory balloon" on how the 
mathematical theory of 1s and 0s has ballooned 
out of proportion into a desperate number of 
fields, so much so that the balloon is ready to 
pop (2012). [9] 
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Gibbs-Shannon (BGS) entropy. [3] 
 
Clausius entropy 
A rare few will go so far as to argue that Shannon entropy is equivalent to Clausius entropy; although connection is 
difficult to find. In 1948, for instance, American engineer Myron Tribus was examined for his doctoral degree, at 
UCLA, he was asked to explain the connection between entropy defined by Claude Shannon, and the entropy defined 
by Rudolf Clausius (1865). In retrospect, in 1998 Tribus comment on this question that: [4] 
 
“Neither I nor my committee knew the answer. I was not at all satisfied with the answer I gave. That was in 1948 and 
I continued to fret about it for the next ten years. I read everything I could find that promised to explain the 
connection between the entropy of Clausius and the entropy of Shannon. I got nowhere. I felt in my bones there had 
to be a connection; I couldn’t see it.”  
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See also 
● Fisher entropy 
● Havrda-Charvat entropy  
● Kolmogorov entropy  
● Kullback-Leibler entropy 
● Rényi entropy 
● Tsallis entropy  
 
External links 
● Shannon entropy – KnowledgeRush.com.  
 

Shannon information  
In computer science, Shannon information is the logarithmic quantification of sequential transmissions of bits (1s 
and 0s) transmitted between a source and a receiver, such as through a telegraph cable; is, in general, a measure of 
bandwidth, and it is calculated to exclude physical effects so that it measures the amount of abstract meaning that 
can be carried. 
 
Etymology 
The name "Shannon information" refers to the description of information as described by American electrical 
engineer Claude Shannon in his 1948 article "A Mathematical Theory of Communication", in which information, in the 
form of transmission, high or low currents or voltages in a telegraph wire, signal, or fiber optics line, etc., or storage, a 
device with two stable positions, such as a relay or flip-flop, is quantified mathematically. [1] In this paper, on the 
earlier joke suggestion of American chemical engineer John Neumann, Shannon devotes one irreparably corrupted 
paragraph to allude to the mathematical isomorphism idea that all logarithmic formulations of information, involved 
in transmissions and storage, are nothing more than the thermodynamic entropy of statistical mechanics, as defined 
by Austrian Ludwig Boltzmann's 1878 H-theorem. This false association soon gained currency.  To avoid this false 
convolution, the name "Shannon information" should specifically be used to avoid this corruption of semantic 
meanings. To be clear, Shannon information (or Shannon entropy as it is often synonymously called) has absolutely 
nothing to do with thermodynamics (or with Boltzmann's H-theorem, which measures the average speeds of atoms in 
a gas body). 
 
References  
1. Shannon, Claude E. (1948). "A Mathematical Theory of Communication", Bell System Technical Journal, vol. 27, pp. 
379-423, 623-656, July, October.  
 
External links 
● Shannon information – Iscid.org.  
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Sharman, Gundula   
In human chemistry, Gundula Sharman (c.1774-) is a Scottish German-literature scholar 
noted for [] 
 
Overview 
In 1997, Sharman, in her conference symposium lecture “Elective Affinities with 
Ireland: John Banville’s The Newton Letter and Goethe’s Die Wahlverwandtschaften”, 
presented on the relation between the 1892 work of Irish writer John Banville (The 
Newton Letter) and German polymath Johann Goethe’s 1809 physical chemistry base 
masterpiece Elective Affinities (Die Wahlverwandtschaften), the latter of which contains 
both hidden and open to plane sight “principles”, about which Goethe famously 
defended in the street saying they were “true” and not immoral (Dec 1809), that, 
according to Sharman, is a subject that defines the “scientific model for human 
experience.” [1] 
 
Education 
Sharman completed her PhD in 2000 at the University of Aberdeen on Twentieth-Century Reworkings of German 
Literature, which analyzes how selected canonic texts ranging from Goethe to Thomas Mann, were received by post-
1945 writers, including Brecht, Wolfgang Koeppen, and the Irish novelist John Banville. [2] Building on that work, 
while presently a teaching fellow in the German department of the University of Aberdeen, she is currently focusing 
on intertextualities between Goethe's Werther and Bϋchner's Lenz. 
 
See also 
● Literature chemistry 
 
References 
1. Sharman, Gundula. (1997). “Elective Affinities with Ireland: John Banville’s The Newton Letter and Goethe’s Die 
Wahlverwandtschaften”, in: The Novel in Anglo-German Context: Cultural Cross Currents and Affinities: Papers from 
the Conference Held at the University of Leeds from 15 to 17 September 1997 (pgs. 369-84, by Gundula Sharman) 
(edited by Susan Stark). Rodopi, 2000. 
2. Sharman, Gundula. (2002). Twentieth-Century Reworkings of German Literature: an Analysis of Six Fictional 
reinterpretations from Goethe to Thomas Mann (§6: Constellation of Character: Goethe’s Die Wahlverwandtschaften; 
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External links 
● Gundula-Maria Sharman (faculty) – University of Aberdeen, Scotland.  
● Sharman, Gundula – WorldCat Identities.  
 

Sharpe, Samuel   
In religio-mythology, Samuel Sharpe (1799-1881) was an English Egyptologist noted for 
his 1863 Egyptian Mythology Egyptian Christianity, wherein he debunks a number of 
Bible stories, via deconstruction to their Egyptian mythological roots, such as Mary 
rising (Ѻ), to Isis rising, to the helical rising of Sirius. [1] 
 
Quotes 
The following are noted quotes: 
 
“The study of error is often only a little less important than the study of truth. The 
history of the human mind in its progress from ignorance towards knowledge, should 
tell us the mistakes into which it has sometimes wandered, as well as its steps in the 
right path. We turn indeed with more pleasure to review the sources from which the 
world has gained any of its valuable truths, in the hope of there finding some further 
knowledge which may be equally valuable; while for our errors, so long as we are 
unwilling to acknowledge them to be errors, we too often shut our eyes, and refuse to 
be shewn their origin.” 
— Samuel Sharpe (1863), Egyptian Mythology Egyptian Christianity (pg. vii) 
 
References 
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Christendom (pg. xii; image, pg. 114). J.R. Smith. 
 
External links 
● Samuel Sharpe (scholar) – Wikipedia.  
 

Sheldon, Alice   
In human thermodynamics, Alice Sheldon (1915-1987) (IQ:165|#19), penname James 
Tiptree, Jr., was and American Air Force major, CIA agent, experimental psychologist, 
and science fiction writer noted for [] 
 
Overview 
In circa 1955, Sheldon outlined moral views on the relationship between entropy, 
negative entropy, and life (reaction existence).  In the 1980s, Sheldon, in a series of 
interviews with Charles Platt, she gave the following view of her thermodynamic 
philosophy: [1] 
 
“Life is a denial of entropy; it’s a striking manifestation of negative entropy. So I believe 
it can be shown that things with a high degree of organization, meaning a low degree 
of entropy, seem good to us. For example, Nazism is a highly entropic form, and 
democracy is far more complex. An altruistic act is more complex than a selfish one; 
you can carry these concepts quite a ways, to show that most things we feel to be ‘good’ in the New Testament 
sense, and sensible, involve a more organized structure to action. To me, Lucifer is positive entropy, runaway 
breakdown of the system, the war of all against all, which I think will, unfortunately, recur.” 
 
In another interview, she refers to her view of the inverse relation of entropy and information or rather information 
theory in regards to complexity: 
 
“[Negative entropy, that is] complexity, organization, high-bit information characterizes all I felt to be good, and it is 
at least in theory capable of objective proof that altruism is more complex, technically, than selfish greed; that the 
forward seat is more organized than bouncing on a horse’s kidneys; that Yeats represents more information per bit 
than Edgar Guest; that consensus and democracy are more highly organized forms than tyranny and Nazism.” 
 
It's very rare to find a woman elaborating on thermodynamic philosophy; two notable exceptions being: Elizabeth 
Porteus and Teresa Brennan. It would seem likely that Sheldon included some of her thermodynamic philosophy in 
her science fiction writing (see: literature thermodynamics), but this remains to be tracked down. 
 
Education 
Sheldon completed her BA at American University in 1959 and her PhD in 1967 with a dissertation on the responses 
of animals to novel stimuli in differing environments at George Washington University. 
 
References 
1. Spek, Inez. (2000). Alien Plots: Female Subjectivity and the Divine in the Light of James Tiptree’s A Momentary Taste 
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External links 
● James Tiptree, Jr. – Wikipedia.  
 

Shelley, Mary   
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In hmolscience, Mary Shelley (1797-1851) was an English philosopher and novelist 
noted for her 1818 fictional character “Vicktor Frankenstein”, who discovers the 
“principle of life” (see: life principle), and thereby reanimates, revives, or brings to life a 
dead corpse with electricity, i.e. creates laboratory produced life; and for her 1839 
discussions of the atheist-based "Church of Elective Affinities", which she alluded to 
have married her husband Percy Shelley in. 
 
Victor Frankenstein 
In 1818, Shelley, in her Frankenstein: the Modern Prometheus, introduced her now 
famous character "Victor Frankenstein", aka "Dr. Frankenstein", semi-ranked as a 
greatest fictional genius ever, the character of which is said to have been based partly 
on her knowledge Paracelsus and the recently published 1791 dead frog leg twitching 
electrical experiments of Italian physician Luigi Galvani. This model is frequently cited, 
e.g. Alfred Ubbelohde (1954), amid physical science based discussions of what 
constitutes "life". [1] 
 
Intellectual background 
Shelley, a semi-ranked smartest woman ever, was the daughter of Mary Wollstonecraft—a Stokes 100 (#75)—and 
William Godwin; she eloped with the poet and Percy Shelley; she wrote the novel Frankenstein as part of a bet with 
Shelley and his friend George, Lord Byron; an About.com top 100 (#49) Women of History (Ѻ) 
 
Quotes 
The following are noted and or related quotes: 
 
“Beware; I am fearless and therefore powerful.” 
— Mary Shelley (c.1830) (Ѻ) 
 
“Many and long were the conversations Lord Byron and [Percy] Shelley, to which I was a devout, but nearly silent 
listener. During one of these various philosophical doctrines were discussed, and, among others, the nature of the 
principle of life and whether there as any probability of it ever being discovered and communicated. [Perhaps a 
corpse would be reanimated? Galvanism had given a token of such things].” 
— Mary Shelley (1831), Preface to Frankenstein, reflections (Ѻ) on her summer of 1816 [2] 
 
References 
1. Ubbelohde, Alfred René. (1947). Time and Thermodynamics (pg. 94). Oxford University Press. 
2. Smith, Eric D. (2007). “Inevitable Life?” (V) (Shelley, 1:11-1:51), Santa Fe Institute, Apr 18. 
 
External links 
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Shelley, Percy   
In existographies, Percy Shelley (1792-1822) (HD:22) (CR:14) was an English romantic 
poet and philosopher, known as “Britain’s most famous atheist” (Ѻ), husband to Mary 
Shelley, author of Frankenstein: the Modern Prometheus, noted for what seems to be a 
unique atheism-based elective affinities philosophy of existence. 
 
Atheism 
In 1811, Shelley, inspired, in part, by the proto-atheism work of Benedict Spinoza 
[HD:6], wrote, together with Mr. Hogg, a college friend, albeit published anonymously, 
a 13-page pamphlet “The Necessity of Atheism”, which resulted to be so controversial 
that it got him expelled from Oxford. On 28 Aug 1811, four months after being expelled 
from Oxford, Shelley, age 19, eloped to Scotland with Harriet Westbrook (1795-1816) 
(Ѻ), aged 16—a pupil at the same boarding school as Shelley's sisters, whom his father 
had forbidden him to see; they had two children, then committed suicide at age 21 on 
10 Nov 1816. Shortly thereafter, Shelley married Mary Shelley, daughter of political 
philosopher William Godwin, author of Political Justice (1793), which Percy Shelley had 
previously read, shortly after his expulsion, and agreed with, and feminist philosopher Mary Wollstonecraft; they 
took up abode, with the two kids, at the Great Marlow in Buckinghamshire. During this period, Shelley had the 
custody of his two children, by his first wife, taken away from him by Lord Chancellor Eldon, on the ground of the 
“atheistical principles” attribute to their father. [3] 
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Other 
In 1878, James Maxwell wrote his last publication, an encrypted poem entitled “A Paradoxical Ode / After Shelley”, 
the subtitled in reference to Shelley’s 1820 “Prometheus Unbound”. [2] 
 
Education 
In 1802, Shelley, age 10, was sent to Syon House Academy, studying there for two years, wherein, during his second 
year (Ѻ), he became captivated by the teachings of Adam Walker, a scientist, astronomer and inventor, who lectured 
on the possibility of life on other planets, links between magnetism and electricity (Ѻ), and on the elements and the 
affinities. Shelley was enraptured by these lectures and experimental demonstrations, many of which he repeated at 
home, e.g. by electrocuting his sisters, making human electrical discharge circuits, among others. [6] Shelley was 
fascinated with electricity and galvanism; for example, he constructed a large-scale battery and repeated Benjamin 
Franklin’s kite experiments. [5] In 1804, Shelley, age 14, entered Eton College, during which time he translated half of 
Pliny’s Natural History, spent his money on books, chemical instruments, and acts of liberality; one of his oft-spoken 
pronouncements during this time was: [4] 
 
“Nothing ever delighted me so much as the discovery that there were no elements of earth, fire, or water.” 
 
In 1806, age 16, Shelley entered Oxford University, where his favorite amusements were chemistry, microscopic 
investigations, and boating. [3] 
 
Elective affinities 
Shelley, prior to 1811-1814, seems to have accumulated some type of elective affinity conceptualized chemical 
philosophy model of existence, marriage, love, and relationships; the following is one retrospect synopsis of this: 
 
“The radical tenets of Shelley’s philosophy appear transmuted to something rich and strange in the medium of his 
poetry. These principles, which he imbibed from William Godwin’s Political Justice, are, briefly, the perfectibility of 
man, the usurpation of Church and State, the negation of moral evil, and the doctrine of elective affinities. When 
religion and government shall have passed away, and liberty, equality and fraternity, the ideals of the French 
Revolution, shall have come to dwell among men, then will the golden age return. Shelley regarded himself as a seer, 
a hierophant whose concern was with the regeneration of humanity.” 
— Florence Moynihan (1922), “The Centenary of Shelley” (Ѻ)  
 
In 1839, Mary Shelley, in her “Memoir of Shelley” (Ѻ), writes in the third person, gives a short existography of Percy 
Shelley, particularly during his tumultuous years, and seems to speak in a mutual language of chemical philosophy, 
particularly where she says that they were married in the “Church of Elective Affinities” as seems to be the case: [3] 
 
“It is a little odd, considering Shelley's opinions about marriage, that he should have been married twice to his first 
wife. After their return from Gretna Green, the ceremony was performed again at Cuckfield in Sussex. For some time, 
he seems to have led a rather migratory life. We find him for a time at Keswick, where he became acquainted with 
Southey, for whose poetry he had at this time an extravagant admiration; then in Dublin, projecting histories of 
Ireland, which result in a small political pamphlet, now irrecoverable; then in the Isle of Man, as a kind of Alsatia, 
sacred from the foot of bailiff; and last in Wales, whence he appears to have come to London again. 
 
The results of this marriage were two children, a daughter and a son, and a separation. The circumstances of the 
disagreement between Shelley and his wife, have never been cleared up. Perhaps it would have been quite as noble if 
Shelley had continued the martyr of a youthful misstep instead of making his wife the victim of notions about 
marriage in which there is no evidence that she shared. However this may be, he made himself so acceptable to Miss 
Godwin, daughter of the novelist and Mary Wolstonecraft, that she consented to elope with him to Switzerland in 
July, 1814. They crossed to Calais in an open boat, not without danger of being lost. A Miss Claremont went with 
them. She also was a deaconess in the Church of the Elective Affinities, and (Lord Byron having joined the party) 
became the mother of the Allegra, mentioned in his will. This, however, seems to have been on a second visit to the 
Continent, the fugitives having in the meanwhile returned for a short time to England. This last continental tour 
occupied but a few months, during which the northern part of Italy was visited. 
 Shelley came back to England again, bringing with him a child by his new connection, and went to Bath. But now 
was to come the terrible recoil which almost inevitably results from an attempt to bend an entire social system out of 
the way of the passions of a single man. However the brain may philosophize, the heart remains loyal to its traditions, 
and though Mrs. Shelley [Harriet Westbrook] may have been captivated with the doctrine of attractions while it drew 
her husband to her, she was not prepared for the more liberal application of it which drew him away. No theorizing 
can sweeten desertion; and the unhappy woman, disenchanted of the dream, and forsaken by the substance, sought 
shelter in death. 
 The lovers of Shelley as a man and a poet have done what they could to palliate his conduct in this matter. But a 
question of morals, as between man and society, cannot be reduced to any individual standard however exalted. Our 
partiality for the man only heightens our detestation of the error. The greater Shelley's genius, the nobler his 
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character and impulses, so much the more startling is the warning. If we make our own inclinations the measure of 
what is right, we must be the sterner in curbing them. A woman's heart is too delicate a thing to serve as a fulcrum 
for the lever with which a man would overturn any system, however conventional. The misery of the elective-affinity 
scheme is that men are not chemical substances, and that in nine cases in ten the force of the attraction works more 
constantly and lastingly upon the woman than the man. There is no stronger argument against it than the Memoirs of 
Mary Wollstonecraft (1798) (Ѻ). The Mormon polygamy is nothing more than a plant from the same evil seed sown in 
a baser soil, and is an attempt to compromise between the higher instincts of mankind, organized in their 
institutions, and the bestial propensities of sensualized individuals. 
 The suicide of Shelley's wife took place on the 10th of November, 1816, and shortly afterward he married Miss 
Godwin [Mary Shelley], at her father's solicitation, and took up his abode at Great Marlow in Buckinghamshire. His 
means of support were ample, as he had succeeded to some property in his own right which yielded a yearly income 
of one thousand pounds. During his residence here the custody of his two children by his first wife was taken away 
from him by a decision of the Lord Chancellor Eldon, on the ground of atheistical principles attributed to their father. 
Shelley felt this deeply, and all his life.” 
 
(add discussion) 
 
Quotes 
The following are noted quotes: 
 
“Every time we say that god is the author of some phenomenon, that signifies that we are ignorant of how such a 
phenomenon was able to operate by the aid of forces or causes that we know in nature.” 
— Percy Shelley (1811), The Necessity of Atheism [1] 
 
“If ignorance of nature gave birth to gods, knowledge of nature is made for their destruction.” 
— Percy Shelley (1811), The Necessity of Atheism 
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Sheehan, William   
In chemistry, William Sheehan (1926-2008) was an American physical chemist noted 
for his 1970 relative abundance periodic table. 
 
Overview 
In 1970, Sheehan made a noted periodic table of elements according to relative 
abundance on the earth’s surface; however, further analysis demonstrates that there 
are major problems with its accuracy [2]. The colors suggest relative electronegativity—
a concept first proposed by Linus Pauling in 1932 as a development of valence bond 
theory—those with more negative charge, i.e. able to attract electrons, shown in red, 
those with more positive charge, i.e. able to donate electrons, shown in blue: [1] 
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In 2013, the Sheehan periodic table was used as a conceptual model by American electrochemical engineer Libb 
Thims to make a hyperlinked periodic table of elements (see: hmolscience periodic table) according to the relative 
abundance in humans or human molecules: 

 
Education 
Sheehan attended Loyola University in Chicago before earning a PhD in chemistry in 1952 with a dissertation on 
“Studies in Molecular Structure and Valance State Energy” at the California Institute of Technology, where he studied 
under Linus Pauling. Sheehan taught at Santa Clara University from 1955 to 1991, wrote two widely used textbooks 
on physical chemistry, during which time he invented the notorious Periodic Table of the Elements with Emphasis. [3] 
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Sheldrake, Rupert   
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In fringe science, Rupert Sheldrake (1942-) (CR=6) is an English biologist, biochemist, 
and natural scientist turned new age theorist, a Deepak Chopra comrade, noted for his 
1981 theory of morphic fields (or morphogenetic fields), which he says are a new kind 
of biological-themed form-generating field, in addition to the gravitational, electrical, 
magnetic, and quantum fields, already recognized by physics, which, that explains 
peculiar “mental field” phenomena in the development and behavior of plants and 
animals, such as homing behavior, the sense of being stared at, hunted, or cheated on, 
etc., accelerated learning based on past cultural repetitions, seizure sense ability in 
dogs, earthquake sensing animals, among other similar parapsychology phenomenon, 
e.g. premonitions, many of which he has designed tests for with mostly semi-
questionable but sometimes semi-curious results. [1]  
 
Mental fields | Discussion 
The bulk of Sheldrake's arguments are anecdotal, based on selections of personal 
interviews, while other finds are based on semi-scientific studies, which generate 
results near the neutral range of findings, give or take. While most seem to dismiss Sheldrake's work as quackery, he 
is, nevertheless, grappling with attempts to explain peculiar and semi-puzzling and yet completely explain 
phenomena, such as Ernst Mach's turning tendencies of people and animals, or the say "feeling" that something just 
isn't right, and so on; the fact that he avoids anchoring his theories in the gravito-electromagnetic field, seems to be 
his main detriment.  
 
Quotes | About 
The following are quotes about Sheldrake: 
 
“A few last points, regarding physical evidence the human wave function, please see ch. 8 (Human Chemistry), where 
I derive the Schrodinger equation, in the context of human molecular orbital theory. The first crude types of human 
wave functions (turning tendencies) were drawn by Ernst Mach in 1885. There is a big difference, of course, between 
a wave function of an electron and a molecule, but both expressions are, however, derived starting with the 
Lagrangian. Regarding coherence and decoherence, this is a marginal topic in that very little has been said or 
understood on how this applies to human activity. The few examples of application include the questionable 
postulates of Rupert Sheldrake (e.g. pg. 273 of Sense of Being Stared At) or David Bohm, etc., e.g. twins who remain 
aware of each other when a tragic injury occurs. Most of these topics, however, are far removed from human 
thermodynamics, let alone entropy.” 
— Libb Thims (2009), “Moriarty-Thims debate” (#18), Sep 5  
 
Quotes 
The following are example Sheldrake quotes: 
 
“For more than 200 years, materialists have promised that science will eventually explain everything in terms of 
physics and chemistry. Science will prove that living organisms are complex machines, minds are nothing but brain 
activity, and nature is purposeless. Believers are sustained by the faith that scientific discoveries will justify their 
beliefs. Karl Popper called this ‘promissory materialism’ because it depends on issuing promissory notes for 
discoveries not yet made.” 
— Rupert Sheldrake (2012), Science Set Free [1] 
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Sherrill, Dorothy   
In cessation thermodynamics, Dorothy D. Sherrill (c.1940-) is an American nurse noted for her 
2010 booklet Thermodynamics: the Secret Life of Heat, in which she attempts, through mostly 
autobiography, to explain subjects concerning extrasensory perception, such as death, ghosts, 
remote sensing, male energy, female energy, emotion, etc., using sparse bits of thermodynamics 
terminology, mostly concerning sensory perception as a form of heat radiation. [1] Sherrill seems 
to focus on the conservation of energy and sites Peter Tait and Balfour Stewart, mentioning their 
1875 book The Unseen Universe, on immortality. [2]  
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Sherrington, Charles   
In hmolscience, Charles Sherrington (1857-1952) (CR=53) (RE=95) was an English 
physiologist notable for his 1937-38 University of Edinburgh Gifford Lectures turned 
1940 book Man on His Nature, revised second 1950 edition, wherein he hammers in 
the defunct theory of life point of view, page after page, such as exemplified by the 
following statements of many on this difficult subject that has beguiled thinkers for 
millennia: 
 
“Both the scientific and the everyday elbow are one and the same system of electrical 
charges. It is of no use asking physics and chemistry whether it is alive. They do not 
understand the word.”  
 
“When physics and chemistry have entered on their description of the perceptible, life 
disappears from the scene, and consequently death. Both are anthropisms.”  
 
Sherrington, prior to this, won the 1932 Nobel Prize in physiology for work in 
neurophysiology. In his chapter three "Life in Little", he seems to have been the first to 
dig into the issues and irreconcilabilities with the term life, in the modern general chemical-physical-
thermodynamical perspective, speculating on how there is no difference between life and non-life, only in namesake, 
that the term "life" is an artificial definition; he also discusses the second law of thermodynamics in relation to 
evolution.  
 
Synapse 
In 1897, Sherrington postulated the existence of the synapse—a term which he coined, from the Greek sunaptein, 
meaning ‘to fasten together’—as follows: [9] 
 
“So far as our present knowledge goes, we are led to think that the tip of a twig of the arborescence [of a neuron] is 
not continuous with but merely in contact with the substance of the dendrite or cell body on which it impinges. Such 
a special connection of one nerve cell with another might be called a synapse.” 
 
Jean Fernel 
Thematically, the thread of Sherrington's the lecture-book is interspliced with the philosophical views of French 
physician-philosopher Jean Fernel (1497-1558)—noted for introduced the terms "physiology", as the study of the 
body's function, and also "pathology", the study of the body's disease—as his philosophical contrasted with the older 
views of Aristotle and the views of modern day. In his opening chapter, Sherrington cites a number of passages from 
Fernel’s 1548 On the Hidden Causes of Things, a Platonic-style dialogue of sorts between the three fictional friends, 
Eudoxus, Brutus, and Philiatros. [6] 
 
Fernel | Innate heat and life/death 
See also: Animal heat; Combustion theory of animal heat; Vital heat  
On the theory of "innate heat", in Fernel's day, in the context of the life/non-life issue, Sherrington quotes the 
following by Fernel, from his On the Hidden Causes of Things: 
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“If there is one attribute which more widely than any other is evident 
as inherent in life it is warmth. In that we come across a great thing. A 
great thing like those great things which were found by the ancients. It 
is the innate heat. A law common to all animal kind, an ordinance of 
nature, is that they live by innate heat. While they live they are 
possessed of heat appropriate to them. When dead that heat is 
extinguished and they are cold. That is plain even to sense; it is heat 
sensible to man; a touch demonstrates it. It is however not so evident 
in plants. Yet in them no less than in animals it holds true. Further, the 
more sentient and active the animal the greater and more liberal the 
heat it has. If you as a reason, think on the excellence of the sun, 
prime prince and controller of the world, favoring and forwarding 
every life that is. By its chastened heat it supports them from without 
in doing what life does. Now if its heat from without can so cherish, 
whereas cold checks, life, is there not within living things a heat which 
cherishes what they do, a heat which even of the same nature as the suns? Did not Aristotle well and truly say, and 
leave it written for all posterity, that: ‘Heat is the condition of life’?  
 He defined death as the extinction of heat. Now this heat is innate heat. The innate heat is a heat which can be 
observed to survive even in the coldness of the decrepitude of age. The coldness of old age dominates, it is true, the 
material fire which is in the temperament, by the old age cannot, so long as there is life, overcome the innate heat 
itself. It is in the virtue of this heat that the snake lives, although its temperament is cold. So too mandragora, and the 
poppy and all of the herbs of the frigid temperament. 
 Whence it is clear that innate heat is superior to elemental heat. Elemental cold avails against elemental heat, 
but it avails nothing against this more excellent heat which is the innate heat of living things. Therefore this innate 
heat is not of the same nature as fire. It comes from a source superior to fire. In defining death, Aristotle, with the 
intuition of a master, said that: ‘Coldness of death comes not by mere overthrow of the temperament—not by 
surcharge of elemental cold, but by lapse of innate heat. Innate heat, vital heat, like light has no opposite. Light had 
not ‘contrary’; darkness is but privation of light. Death is a privation of innate heat, vital heat.’ 
 This heat is not of the commingling of the elements. The body at death demonstrates that. Death occurs and still 
the body retains the structure and shape in all its parts. We recognize our friend, although his life is not there, and his 
heat is not there. The innate heat has fled him. It is not therefore traceable to the elements. They still compose the 
body. Therefore the innate heat—the vital heat—must have its source ‘elsewhere’.”  
 
On Aristotle’s discussions of darkness being the privation of light, cold the lapse of innate heat, etc., here we recall 
the 2004 "Evil Does not Exist" video rendition of this (misattributed to Albert Einstein), which took the form, it seems 
of a summary of French philosopher Rene Descartes expansion on Aristotle’s light/darkness discussion; particularly 
Descartes’ 1637 Discourse on Method (section: What Do Heat and Light of Fire Consist In?), and his 1641 Meditations 
(primarily the Third), in which he argues that cold is merely the absence of heat, that darkness is the absence or 
recess of ethereal substance of the heat of fire (or stars), discusses good and evil, and intertwines these in with 
discussion on the possible existence a Deity. [7] On heat in general, in relation to the above passage, Sherrington 
humorously states rather cogently: “in physical science no phenomenon perhaps has proved more puzzling, and no 
conception has had so chequered a career, as that of heat.” In another passage from Fernel’s dialogue: 
“The stone selenite holds the image of the moon even to her very phases. The magnet-stone points to the pole star. 
These are dead things, says Brutus, do living things likewise draw influences from the sky.”  
 
Spontaneous movement = life? 
Sherrington, in giving is foray into his attack on the defunctness of the life concept, points out early on in his lecture 
that the belief in spontaneous movement equals life is deeply ingrained in people: 
 
“Deep down among human intuitions is one that spontaneous movement means life. Our kith and kin among the 
animals entertain it as well as we, though for them ‘life’ is, of course, an unconceptualized thought. We know from 
ourselves that the indirect field of sight will see what moves when it fails to see what does not move. Our horse may 
shy at a blown leaf on the roadway, not at a still one. The frog snaps at a fly that moves, but not at one which is still. 
The vine-tendril never lives so vividly as when at the cinema its clasping s speeded into visible movement. When the 
cardboard puppet dances it becomes thinkably alive, and Don Quixote’s irruption at the puppet-theater becomes 
intelligible. The biologist knows this intuitive inference as native, even to a primitive mind. 
 Movement accepted as spontaneous implies living. And the motion of the planets seemed to be spontaneous. 
Their movement told men that they were alive. All stars might be alive, but of them all the planets most so. The other 
stars were ‘fixed’, that is, relatively to each other did not move.”  
 
In the modern view, we know that "spontaneity" is gauged by free energy, specifically in the spontaneity criterion, 
and is a rule that scales up and down the molecular evolution table. 
 

 

 

 

Sherrington uses the work and theories of 
French physician-philosopher Jean Fernel (1797-
1558) as a springboard for many of the topics 
discussed in Man and His Nature. 
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Sherrington points out also that "to think of the planets as we think of them today, masses neither alive nor, it would 
seem, abodes of life", would have saddened Fernel, who, supposedly, was of the four element / spontaneous 
movement implies life point of view, hence motion of the planets implies life. 
 
Defunct theory of life 
See main: Defunct theory of life 
Sherrington, in regards to the modern issues at a definition of life, in the modern physical chemistry perspective, was 
very keen person in his writing, a cogent step above the Aristotle privation theory of life/death, and the Fernel 
ambivalence dialogue views of life/death. The following statement by Sherrington specifically classifies life in the 
defunct theory category: [1] 
 
“Aristotle noted of life that its lower limit defies demarcation. The living and non-living, he thought, merge one in the 
other gradually. Today the very distinction between them is convention. That deletes ‘life’ as a scientific category; 
or, if you will, carries it down to embrace the atom. The vanishing point of life is lost.”  
 
The section following the colon—namely “or, if you will, carries it down to embrace the atom—specifies the 
alternative to the defunct view, namely soft panbioism or emergence, which in underlying argument holds or rather 
admits that the hydrogen atoms is alive, which, in the words of Sherrington, is a ‘recital that trips along simple as a 
fairy tale.’ Likewise, in other cogent instances, he states: 
 
“To ask the definition of life is to ask a something on which proverbially no satisfactory agreement obtains.” 
 
“A speck of material which is said to ‘live’, while the vast majority of specks of material are said to be lifeless? Has it 
some particular element of matter in it which those other specks have not? No; that is not the key. The elements of 
matter—and we are thinking of them now not in Fernel’s sense [four elements] but in that stricter one of the 
chemistry of today—in the living cell are among the very commonest of those spread broadcast in material which 
does not ‘live’, in soil, rock, air and water. Perhaps what strikes us most in the list of chemical elements which make 
up us, is the negative fact that the majority of elements are left out, and all the rarer ones. But in the speck that lives 
the common elements are differently compounded.”  
 
“Chemistry [does] not know the word life.”  
 
To continue with examples, in the following we see Sherrington begin to 
employ a thermodynamic system based attempt of a life definition: 
 
“Life is an example of the way in which an energy-system in its give and take 
with the energy-system around it can continue to maintain itself for a period as 
a self-centered, so to say, self-balanced unity.” 
 
The issues, here, are two-fold: one that the system-with-in-a-system model is 
inconsistent with the internal system being autonomous or self-centered, and 
secondly, although subtle to detect, use of the prefix “self-”, in life definition 
discussions, tends to amount to code for perpetual motion speak. In any event, 
he continues: 
“Perhaps the most striking feature of it is that it acts as though it ‘desired’ to 
maintain itself. But we do not say of the spinning of a heavy top which resists 
being upset that it ‘desires’ to go on spinning. The very constitution of the living 
system may compel it to increase; thus a self-fermenting protein system, 
granted its conditions, must increase. The behavior of a living body is an 
example of this, and we call it ‘living’. The behavior of the atom is an example 
of this and we do not call it ‘living’. The behavior of those newly discovered so-
called ‘viruses’ is an example of this and there is hesitation whether or not to 
call it ‘living’.” 
 
Indeed, in respect to the virus question, American chemical engineer Linus 
Pauling, in his General Chemistry (1969), grappled with the same question (see: 
virus molecule). The key passage to take note of here is the “atom is not alive” statement. This is a huge anchor point 
in the defunct theory of life position, one that one must pass through over the mind, again and again, to find solidity. 
In any event, Sherrington continues: 
“The difference is one not of ultimate nature but of scheme and degree of complexity. The atoms and sub-atoms are 
among earth’s commonest. ‘Living’ becomes a name for certain complexes of them, arrangements of which it may be 
said that they are organized integratively, i.e. to form a solidarity, and individual.” 

 

A 2013 image of a T4 virus, which 
reproduces or infects its host (bacteria 
cells) via stinger-like injection of its 
DNA, a molecular structure that, as 
Sherrington says, we "hesitate 
whether or not to call it ‘living’." 
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This last statement is close, but ultimately incorrect. The molecular evolution table (2005) and evolution timeline 
(2009), show the above logic to be illusional, a false patch, if you will. Sherrington, however, saves face: 
 
“These ‘faculties’, as Fernel has described, of moving, of ingesting, of excreting and secreting, are processes which 
examination resolves wholly into chemistry and physics. Chemistry and physics finds them not separable from the 
rest of chemistry and physics. What we call by convention ‘life’ is then chemical-physical. There is indeed no good 
ground for speaking of these as living, those as not-living.” 
 
This is good stuff indeed. Sherrington continues, in a reference to English physicist Patrick Blackett and his work on 
the meson (mesotron): [8] 
 
“When Professor Blackett speaks of the mean life of the mesotron particle and the Insurance Office speaks of the 
mean life of ourselves his particle’s behavior gives him no less right to do so than does ours the Insurance Office.” 
 
Indeed, in modern 21st century times, these very same arguments can be found scattered about the Hmolpedia 
forums (e.g. thread: “defunct theory of life”, 10 Feb 2011, post: #49), in regards to the half-life of C-14 and the so-
called “half-life” of an average human molecule, if the term is to be used as such (see: lifetime). Sherrington 
continues: 
 
“If a definition has to exclude as well as to include, it mist lean on a logical boundary of what it defines; the term life 
has no such boundary.”  
 
Sherrington then brings up the rock vs. human 
comparison in a well-honed manner: 
 
“The ‘motion’ of an energy system is its ‘behavior’. 
Various types of organization of system produce on 
that basis various types of behavior. A gray rock, 
said Ruskin, is a good sitter. That is one type of 
behavior. A darting dragon-fly is another type of 
behavior. We call the one alive, the other not. But 
both are fundamentally balances of give and take 
of motion with their surround. To make ‘life’ a 
distinction between them is at root to treat them 
both artificially.” 
 
Other decisive quotes and opinions includes: 
 
“Perhaps it would be a matter of discussion whether to call the earliest ‘living’ systems alive or not.”  
 
Animate from inanimate 
In his chapter five on evolution entitled "Earth's Reshuffling", Sherrington gives a very cogent summary of how there 
is no so-called dividing line or gap between animate and inanimate and that the former is a product of the latter: 
 
“The animate and the inanimate as we have seen are in their ultimate parts alike, and fundamentally so in the 
principle of their construction. When we systematize, the animate falls unconstrainedly into series with the 
inanimate. The animate then becomes merely a special case within the more general. Analogously, the chemistry of 
the whole series of the carbon compounds taken within the chemical system is merely a special case within the more 
general.” 
 
Non-life to life boundary issue 
See main: Unbridgeable gap 
Sherrington is fairly keen in attacking the issue of supposed-to-have-occurred transition from non-life to life in the 
early years of the earth’s evolution/formation. On the platform of the work of American physiologist Lawrence 
Henderson, who set forth the view that particular physical and chemical conditions in the early phases of the earth 
may have rendered possible the existence of systems we call ‘living’, Sherrington inherent issues with the premise: 
 
“Now such a transition from lifeless to living is thinkable if it be at root an affair of chemical rearrangement. But as 
transition from one fundamental category of things to another fundamentally different one is unthinkable. The living 
and the lifeless studied as energy present no difference that rearrangements of their parts will not account for.” 
 
This pregnant comment about how when the two supposed ‘types’, lifeless and living, are studied from an energy 

 

Sherrington brings up the age-old "rock vs. human" comparison, as 
discussed adjacent, in order to prove his point, namely that: "to make 
‘life’ a distinction between them is at root to treat them both 
artificially." 
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perspective, there is no difference, is a decisive position. In modern times, this translates to the illuminating view that 
in terms of a free energy perspective, or specifically a Gibbs free energy of formation perspective, there is no 
conceptual difference, in the formation of one molecule to the next progressing upward on the molecular evolution 
timeline, say from row 6 to 7 or row 10 to 11 or whatever synthesis stage one is to jocularly suppose to be the first 
life form, a view according to which the concept of a first life form becomes incoherent and hence a defunct scientific 
theory (defunct theory of life). Sherrington, with a dialogue use of Cleanthes of David Hume’s Dialogue, continues: 
“Perhaps we had left that mysterious transition from non-living to living as too akin to the miraculous to be 
understandable by as a process. That mysterious passage from ‘lifeless’ to ‘living’—to ‘life’, the indefinable, the 
inexplicable! Life, we know, can be fed with matter but for us to comprehend that matter’s becoming ‘alive’ to trace 
it ‘en passage’ from one category of nature to another? What question is there we can put to it about its change as it 
passes across the boundary from ‘dead’ to ‘alive’? Yes; but suppose, Cleanthes, that boundary to be a figment? The 
passage then too becomes imaginary. The difficulty becomes an imaginary one. Chemical partial repatterning might 
then be all, and quite intelligible to the chemist.” 
 
Excellent insight indeed! Here Sherrington defining evolution or increase in size of animate matter formation as but 
“chemical partial repatterning” is keen foresight, well-ahead of its time. He concludes in the end: 
 
“In the middle ages, and after them with Fernel, as with Aristotle before, there was the difficulty of the animate and 
the inanimate and finding of the boundary between them. Today’s scheme makes plain why that difficulty was, and 
dissolves it. There is no boundary.” 
 
Mind from matter 
He continues, in the direction that seems to invoke the manner of how mind arises from matter issue: 
 
“But if there be no essential difference between ‘life’ and all the rest, what becomes of the difference between mind 
and no-mind.” 
 
Here, in modern terms, we take recourse in ABC model of choice as embodied in the retinal molecule “carbon brain” 
model of mind to explain the so-called mind from matter issue. In other words, at a certain points in the timeline of 
the nebular hypothesis formation dynamics of the solar system, heat release from the sun, cyclically, causes or rather 
"forces" various types of the 92 naturally occurring elements of the volume of the earth, particularly elements with 
three or more bonding valences, e.g. carbon (4-prong), nitrogen (3-prong), possibly silicon, etc., Sherrington 
continues: 
 
“To answer we may follow this hierarchy of systems and things downward and see at what point mind quits. Unless 
we can do that who knows that mind has left it? Of ourselves, yes we know we have a mind. And the dragon-fly? Yes, 
it may have a mind. And, amoeba? It may have, but how are we to know? Then of the grey rock?” 
Does the gray rock have a mind indeed! Funny stuff, when one is lacking in human molecular theory. In a latter 
instance, in his chapter nine "Brain Collects with Psyche", Sherrington states:  
 
“Security of our inference regarding mind fades as traced downwards along the scale of being. Ultimately mind so 
traced seems to fade to no mind. It becomes so meager that the problem becomes that of trying to prove a 
negative.”  
 
Terminology? 
Sherrington, at one point in his derision into the life theory, gives way to the ambivalent conclusion that: 
 
“The word ‘life’ still remains useful; a convenient, though not exact term.” 
 
This view, however, is incorrect. If “there is no thing endowed with life”, in the famous 1925 words of Serbian-born 
American electrical engineer Nikola Tesla, then the term is vacuous and without meaning. The friction in the 
continued usage of the term ‘life’ becomes greatly accentuated when the term is conjoined to thermodynamics, 
specifically in the labeling attempt at a science called “life thermodynamics” or any of its Greek language 
camouflaged synonyms: biological thermodynamics, biothermodynamics, or even biochemical thermodynamics, 
which further blurs the issue. Since the inception of the Hmolpedia (2008) this has been the greatest “labeling” issue, 
in regards to categorization. The switch from biology (vacuous term) to chnopsology (2012) greatly alleviates this 
tension.  
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Evolution is an eddy in the second law 
The following is a noted section, oft-quoted in later years: [1] 
 
“The living energy-system, in commerce with its surround, tends to increase 
itself. If we think of it as an eddy in the stream of energy it is an eddy which 
tends to grow; as part of this growth we have to reckon with its starting other 
eddies from its own resembling its own. This propensity it is which furnishes 
opportunity under the factors of evolution for a continual production of 
modified patterns of eddy. It is as though they progress toward something. But 
philosophy reflects that the motion for the eddy is in all cases drawn from the 
stream, and the stream is destined, so the second law of thermodynamics says, 
irrevocably to cease. The head driving it will, in accordance with the ascertained 
law of dynamics, run down. A state of static equilibrium will then replace the 
stream. And yet they will have been evolved. There purpose then was 
temporary? It would seem so.”  
 
Sherrington elaborated on his further in his lecture/chapter three "Life in 
Little". In another place, for instance, he states: 
 
“The cell is a dynamic equilibrium. It is so constituted as to maintain itself for a 
time—a time which is very brief as compared with the persistence of many 
inanimate things. From and to the world around it takes and gives energy. It is 
an eddy in a stream of energy. It has the power of throwing off from itself other 
eddies specifically like itself. In that way, though its personal eddy is brief, its 
specific eddy is as a species lasts immensely longer. But that eddy has inherent 
in its tendencies toward change, so that, where we are able to look back far 
enough, we find great numbers of its specific forms have vanished, and a 
multitude of modifications taken their places. These too are all on their way to 
change. It remains at present largely beyond our forecasting.” 
 
This passage brings to mind: bound state, stability, reproduction (power of throwing off from itself other eddies 
specifically like itself), cell-as-molecule, Heraclitus (“never step in the same river twice”), Charles Darwin (on 
modifications), and C.G. Darwin (on forecasting). In any event, by 1978, this "eddy view" of chnopsological structures, 
had been truncated, at least in the mind of Morgan Peck, who states he had been taught Sherrington in college, to 
the form: “Evolution is an eddy in the second law of thermodynamics.” [2] 
 
Reaction end | Last words 
The following, supposedly, Sherrington near-to-end last words: 
  
“For me now the only reality is the human soul.” 
— Charles Sherrington (1952), statement made to John Eccles, during “deeply moving discourse”, nine days before his death 
(reaction end), Feb 24 [10] 
  
Quotes 
The following are other related quotes: 
 
“Natural science has studied life to the extent of explaining away life as any radically separate category of 
phenomena. The categories of living and lifeless as regards science disappear; there is no radical scientific difference 
between living and dead. Time was when to think and to breathe were on an equality as attributes of life. Now, living, 
so far as breathing, moving, assimilating, growing, reproducing, etc. amount to life, has by natural science been 
accounted for—some might say, ‘explained’. There is nothing in them which does not fall within the province of 
science. There are chemistry and physics.” 
— Charles Sherrington (c.1938)  
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Ships not seen  
In science, ships not seen is a phrase, similar to not 
seeing the trees among the forest or forest amid the 
trees (see: forest blind), referring to conceptions, 
theories, ideas, or view points in front of ones eyes, 
but not perceived in the mind (and is related to the 
glass walls phenomenon). The following quote 
captures the term well: 
 
“Talent hits a target no one else can hit; Genius hits a 
target no one else can see.” 
— Arthur Schopenhauer (IQ=185), German philosopher 
 
Schopenhauer, here, would likely here be referring to 
German polymath Johann Goethe, who was his direct 
mentor, who came to his house as a youth, and who he 
later discussed his chemical affinity based "will to 
power" theory with (see: Goethe timeline), and in 
particular the envisioning of the future science of 
"human chemistry", or "human chemical 
thermodynamics" as Goethe would have conceived things presently, a target that he hit during a period (1796), when 
no one else even knew there was such a target and one that two-hundred years later, still the majority of the world, 
give or take a few handful, are not net aware exists. 
 Another classic example is German-born American physicist Albert Einstein's famous running along side a beam 
of light thought experiment. Certainly, it can be said that no one before him, in likely probability, would have ever 
conceived of such a target, the result of which, he hit a target no one else had seen or could see; resultantly, because 
of the collisional impact of hitting the target, a revolution in thought has emerged, in the form of relativity and mass-
energy equivalence among other precipitates. 
 
Etymology 
The term "ships not seen", in the context of scientific discovery, is reference to the famous Christopher Columbus 
story of how, upon arrival to the new world, the native Indians, supposedly, could “not see the ships” in the harbor, 
even though they were in plain sight, supposedly, because they did not have the proper mental slots or receptors to 
process or accept such foreign or rather never before seen views—meaning that, often times, scientists and modern 
thinkers, closed into a certain way of seeing or thinking about things, will often not "see" what is directly in front of 
them; a term which has a cousin similarity to not seeing the forest amid the trees and or not seeing the trees amid 
the forest, depending on discussion; and is related to the glass walls phenomenon. 
 
Overview 
In social and psychological folklore is the old puzzling tale of invisible ships, plain or visible to the anatomy of the eye, 

 

A depiction of the three ships of Columbus that landed in the new 
world, that as folklore explains, could not be seen by the native 
Indians. 
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but invisible or not recognizable to the perception of the mind. This tale is found in the various forms in journals and 
ships logs of early European explorers to the new worlds, particularly Christopher Columbus (1492), Ferdinand 
Magellan (1520), and James Cook (1770), each describing local natives not being able, perceptually, to ‘see’ the large 
ships, because, supposedly, ships are reasoned to be beyond their understanding or outside of their experience. In 
one account left by Joseph Banks, a botanist aboard Cook’s ship, to cite one example of this frequently mentioned 
phenomenon: 
 
“The ship passed within a quarter of a mile of them and yet they scarce lifted their eyes from their employment; I was 
almost inclined to think that attentive to their business and deafened by the noise of the surf they neither saw nor 
heard her go past them. Not one was once observed to stop and look towards the ship; they pursued their way in all 
appearance entirely unmoved by the neighborhood of so remarkable an object as a ship must necessarily be to 
people who have never seen one.” 
 
On the metaphor of this tale, herein we will postulate that there are many such ‘invisible ships’ in science, 
historically, presently, and some yet to sail. One such ship that metaphorically set sail long ago, as we will argue, is 
German scientist Johann Goethe’s 1809 novella Elective Affinities, which is structured on a human double 
displacement reaction.  
 
“It is difficult to overestimate the value of Goethe’s work to humanity. The bequest which he left to the world in his 
writings, and in the whole intellectual result of his life, is not as yet appreciated at its full worth; because, 
intellectually, the world has not yet caught up to him. His influence today asserts itself in a hundred minute ways—
even where no one suspects it. The century has received the stamp and impress of his mighty personality. The 
intellectual currents of the age, swelled and amplified by later tributaries, flow today in the directions which Goethe 
indicated.” 
— Hjalmar Boyesen, “The Life of Goethe” (1885)  
 
This novel sets forth the supposition that humans are large chemical species, no different than smaller reactants and 
products, and that all love affairs, marriages, divorces, friendships, social relations, etc., are each but different types 
of chemical reactions governed by the force of chemical affinity.  
 The comprehension of the depth of this theory requires nearly a decade of preliminary topic study before it can 
be acknowledged and recognized for its acumen as a treasure chest of modern human chemical science. In this 
context, we will argue that those not actively searching for the key or map to this treasure, will not see the treasure 
map even when in front of their face. More clearly, we argue that Goethe’s Elective Affinity is an invisible ship to all 
chemists, or those with a general knowledge of chemistry, and a nearly invisible ship to all physical chemists and 
chemical engineers, those with a more focused knowledge of chemical thermodynamics, wherein affinity goes by the 
name of ‘free energy’.  
 The natives we will use to make visible this large unseen ship of modern chemistry are the mindsets of Belgian 
chemical thermodynamicist Ilya Prigogine (1984), French chemist Jean-Marie Lehn (1995), American chemistry 
historian Mi Gyung Kim (2003), and Japanese chemical engineer Tominaga Keii (2004), all of whom give explicit 
reference to Goethe’s Elective Affinities in their respective works, but only as though it were an amusing metaphor, a 
theory having little or no significance to human existence. [1]  
 To begin with, Keii, the stimulus behind this paper, in his 2004 chemical physics series book Heterogeneous 
Kinetics, devotes an entire section to Goethe’s chemical affinity theory entitled “Chemical Affinity in 1806”, reprinting 
an entire page of Goethe’s famous chapter four, wherein the characters begin discussing the chemical concept of 
elective affinity.  
 To correct Keii, the date of publication of Goethe’s novella is October 1809. Goethe, in fact, had only begun to 
discuss his idea for a new novel in the year prior. In particular, early in 1808 he told his friend Riemer that “his idea 
for a new novella was to portray social relationships and their conflicts symbolically” and that “the moral symbols 
used in the natural sciences were the elective affinities discovered and employed by the great Bergman.” The work 
Goethe is referring to, of course, is Swedish chemist Torbern Bergman’s 1775 textbook A Dissertation on Elective 
Attractions, which contained chemical reaction diagrams (or mechanisms) and affinity (or rather free energy) 
measurements for several hundred different chemical reactions, in the wet and dry way. 
 In any event, Keii concludes that the only effect of Goethe’s publication was to promote the term “affinity” to the 
lay public. Moreover, Keii states specifically that “it did not add any scientific knowledge.” This is what one would call 
an invisible ship. In the words of Banks “the aborigines began to prepare dinner, to all appearance totally unmoved 
by us, though we were little more than a mile of them.” In our context, Keii moved on to the preparation of his next 
chapter section, i.e. applications of chemical affinity, with little more than a passing note as to the names of the three 
principle characters in the novella: Eduard, Charlotte, and the Captain. 
 Others, more in tune to the search for chemical thermodynamic understanding of human movement or drive, 
might arguably see the larger ships, and reason, conversely, that Goethe’s novella has been one of the greatest 
scientific contributions of the all time, pioneering subjects of science, such as human chemistry, human chemical 
bonding, and human thermodynamics, some two to three hundred years ahead of their time.  
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People with these views would include German science historian Jeremy Adler, who completed his 1969 PhD 
dissertation on the chemistry of Goethe’s novella, i.e. on the chemists and affinity reactions to each chapter, or 
American chemical engineer Libb Thims, who upon discovering Goethe’s novella in 2006 was forced, out of necessity, 
to write an entire ground floor textbook on human chemistry, as a prerequisite, to even begin to discuss the novella 
in the correct context, i.e. of “human molecules” chemically reacting together to break and form “human chemical 
bonds”, among others. 
 
Not seeing the forest 
See main: Not seeing the forest 
The following is a related quote by Israeli 
chemist Addy Pross, in commentary about 
statements from Stuart Kauffman's 2000 
Investigations, about not being able to see 
the forest: [2] 
 
“We see so many trees, yet we have no real 
view of the forest.” 
— Addy Pross (2012), restatement of Kauffman’s 
2000 “life remains shrouded from view” 
perspective  
 
The issue here is that Kauffman and Pross 
have many “trees” (molecular machinery, 
metabolic pathways, membrane 
biosynthesis, molecular biology, etc.), to 
look at and study, but they cannot see the 
“forest” (or as Kauffman states: “what 
makes a cell alive is still not clear to us”). 
The forest that they cannot see in this case 
is the defunct theory of life and subsequent 
life terminology upgrades—a very difficult 
forest to see, to say the least.  
 
Human chemical reactions 
See main: Human chemical reaction theory (14+ theorists) 
The modelling of human-human interactions, processes, and social transformations in the language of is not without 
criticism and many, such as Marcin Borkowski, Mitch Garcia, and Stephen Lower, consider the premise of “chemical 
reactions occurring between human molecules” to be a crackpot-subject, pseudoscience, and or a lunatic notion. To 
cite one example, in 2011 Irish openly-atheist biochemistry student Ryan Grannell spent a month blogging about 
human chemistry, commenting for example: [20] 
 
“This is all just a horrendous analogy. Chemical laws apply to humans, but our behavior is more complex than 
something that can be modeled with a couple of thermodynamic equations. A + B → AB is just a preten ous way of 
stating something we already know; it tells us absolutely nothing new [and Goethe’s Elective Affinities is a 'nutty 
theory'.”  
 
The comment "A + B → AB is just a preten ous way of sta ng something we already know; it tells us absolutely 
nothing new", of note, here is very telling, in that it seems to give way to the notion that Grannell, possibly like many 
new to the subject of human chemistry, and rightly skeptical, are in the mindset of something along the lines of not 
seeing the ships in the harbor + not seeing the forest amid the trees type of perspective; the glass wall of the human 
chemical bond, is one example of this.  
 To explain, in short, there's a minimum of ten years' worth of theoretical work alone embodied in the symbol AB, 
in regards to the particle physics nature of the human chemical bond; and there's decades of work, as evidenced in 
the person of Henry Adams, in the free energy description of state one (A + B) transforming, thermodynamically, into 
state two (AB), say fifty years down the line. A look at the equations of 40+ known human free energy theorists alone 
give way to this conclusion. 
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A parody rendition of Israeli chemist Addy Pross' perspective that he and 
American complexity theorist Stuart Kauffman "see so many trees", such as 
catalysis, synthetic biology, RNA, metabolic pathways, DNA, molecular 
machinery, ATP, biosynthesis, etc., but the he and Kauffman "have no real 
view of the forest" which is solution to the question "what makes a cell alive?" 
[2] 
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Chemical Physics) (ch. 2: Thermodynamics of Chemical Reactions, pgs. 11-20; 2.3: Chemical Affinity: Thermodynamic 
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The MIT Press.  
2. Pross, Addy. (2012). What is Life?: How Chemistry becomes Biology ("so many trees", pg. 114). Oxford University 
Press. 
 

Shneider, Lev   
In hmolscience, Lev Shneider (1946-) is a Russian-born American science fiction writer 
noted for his 2005 novel Matryoshka, in which the character ZeeBrain initiates a 
dialogue to his pen-pal Ginnie, on whether or not a person is a molecule, whether two 
people in a bond are a new type of molecule, and the ramifications of this logic in the 
context of love, particularly in terms of stability. The dialogue has resemblance to 
German polymath Johann Goethe's famed chapter four. In 2010 commentary on his 
novel, Shneider gave his opinion that: [3] 
 
“The molecule approach applies to all potential couples.”  
 
The story, in overview, is a doll-with-in-a-doll themed story, about a man named James 
Morris who begins reading up an ‘obscure scientific text’, and journeys to Soviet 
Lithuania in the sixties, all the while completing a revolutionary theory in his mind. 
Shneider began working on the book in 1988. 
 
Dihumanide molecules 
In the first part of the dialog, ZeeBrain comments: [1] 
 
“Talk is cheap. Talk is safe. Let’s talk about love. Lust flares and dims. Relationships start and end. Love is or isn’t. 
Love is a person, a separate entity with its own body, metabolism, and dreams. Love is two human molecules bound 
to make a third.”  
 
In this last quote, Shneider is making reference to the complex idea that when two human molecules, A and B, that 
transform through a combination reaction to form a couple: 
 
A + B → AB 
 
the product ‘AB’, where letter proximity, in the Bergman sense, indicates the existence of a human chemical bond 
(A≡B), are actually now, technically, defined as a ‘dihumanide molecule’, a single entity, or ‘third molecule’, as 
Shneider puts it. In this context, the combination reaction could more aptly be written as: 
 
A + B → C 
 
where, in stead of AB, signifying a connection of two entities, the letter symbol C is used to signify that a new single 
entity has formed, the couple.  

 
Stable human molecules 
ZeeBrain continues: 
 
“Just like molecules, people need an outside force to restore 
the initial, ‘prelove’ conditions. Are you a stable molecule, 
Ginnie? I know I’m not lately.”  
 
Here, Shneider is dealing with a number of complex issues. The 
person is musing on whether it is scientifically possible to 
restart a reaction or bring things back to their initial state. This 
can be looked at from two points of view. One, the reaction 
may be at equilibrium:  

A + B ↔ AB  
 

meaning that both the initial state and final state have equivalent values of potential energy, i.e. Gibbs free energy, 
where, resultantly, the reaction oscillates or equilibriates back and forth between reactants (A + B) and products (AB); 
which is captured in the types of relationships where people "make up to break up", many times over.  

Stable vs unstable reactions 

 

The basic models for stability: indicating that locations 
near the bottom of a thermodynamic potential energy 
well, the potential being Gibbs free energy in the human 
molecular case, are indicative of tight bonds and stability 
(the isothermal-isobaric potential); whereas, conversely, 
locations at the top or hill of potential are indicative of 
instability, a sort of heightened reaction energy state. [2] 
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Irreversibility | Return to initial 
conditions? 
Secondly, and more correctly 
(oscillation reactions tend to be 
fleeting), the discussion may be 
looked at in the context of the 
second law, irreversibility, and the 
arrow of time for chemical reactions. 
In simple terms, according to German 
physicist Rudolf Clausius, the system 
of the couple can be considered as a 
working body, in a thermodynamic 
sense, and a working body can never 
be "returned to its original state" or 
atomic configuration. This is 
expressed by Ginnie who answers: 
“ZeeBrain, people are not molecules! 
Love changes us forever. Once in love, we can never be restored to ‘prelove conditions’ even after our love is gone.”  
 
The last exclamation, that people are not molecules, certainly has its adherents (e.g. Steve Fuller); but, nevertheless, 
it is interesting to note that the discussion of both sides of the debated, in this dialog, seems to mirror the discussion 
on the same topic between Eduard and Charlotte in Goethe's celebrated chapter four.  
 
See also 
● Human chemical reaction theory  
 
References 
1. Shneider, Lev. (2005). Matryoshka (human molecule, pg. 75). Lulu.com. 
2. Prigogine, Ilya. (1996). The End of Certainty: Time, Chaos, and the New Laws of Nature (stability, 6+ pgs, graph, pg. 
30). Free Press. 
3. Email communicate from Shneider to Libb Thims 20 Aug 2010.  
 
External links 
● Lev Shneider – Facebook.com.  
 

Shoulder genius  
In genius studies, shoulder genius or "intellectual giant" 
refers to a genius whose work, theories, or ideas a second 
genius stood upon or built on thereby enabling the latter to 
"see" farther into a difficult terrain or uncharted territory of 
venture science.  
 
Newton 
The framework for this idea of standing on someone's 
shoulders, in science, is found in English physicist Isaac 
Newton’s 1676 correspondence comment to his warring rival 
English polymath Robert Hooke: [1] 
 
“What Descartes did was a good step. You have added much 
several ways, and especially in taking the colors of thin plates 
into philosophical consideration. If I have seen further it is by 
standing on the shoulders of giants.” 
 
Researcher Robert Merton’s 1965 book On the Shoulders of 
Giants is said to give the fullest etymology of the origin of 
Newton’s aphorism, in pre-Newtonian terms. [2] Into his age 
19 written notebook Philosophical Questions, a set of forty-
five queries into a foundation for a new philosophy, Newton 
inserted Aristotle's name in sequence: Amicus Plato amicus Aristotles magis amica veritas, which means: [3] 
"Plato is my friend, but truth my greater friend." 

 

Reaction coordinate model (potential energy surface) of Gibbs free energy (kilojoules) 
of the reaction versus time (years); the negative free energy change, in the first five 
years of the reaction, signifying a spontaneous process; further free energy hills and 
valleys, following the region of greatest stability indicative of changing states of the 
relationship reaction (see also: energy landscapes).  

 

 
Newton 

 

 

 
Descartes   

Aristotle 
 

Hooke  

The intellectual giants of Isaac Newton, whose shoulders 
he claimed to have stood on, in regards to his 1672 theory 
of light. [1] 
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(add discussion) 
 
Tesla 
The main intellectual giant to the mind of Nikola Tesla (1856-1943) was Johann 
Goethe (1749-1832), whose philosophy of science he read to the exclusion of all 
others. Tesla also, supposedly, committed himself to the reading of the works 
of Voltaire. 
 
Einstein 
In a similar vein to Newton, the three intellectual giants to Albert Einstein 
(1879-1955) were: Galileo Galilei (1564-1642), James Maxwell, (1831-1879), 
and Michael Faraday (1791-1867), whose portraits he kept on his mantle, as 
well as Johann Goethe (1749-1832), whom he kept a bust of in his study. In the 
1920s, however, Einstein made an explicit statement about whose shoulders he 
stood on. In particular, during one of Einstein’s visits to Cambridge, one of the 
hosts asked him: “You have done great things, but you stand on Newton’s 
shoulders”, to which Einstein replied: “No, I stand on Maxwell’s shoulders.” (Ѻ) 
(Ѻ)  
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Shubin, Neil   
In hmolscience, Neil Shubin (1960-) (318- ME) is an American evolutionary 
paleontologist and anatomist noted for his 2006 announced discovery of the fish-
amphibian (walking fish) like fossil Tiktaalik, the so-called "missing link" connecting 
evolution of aquatic dwellers to and animals, which resulted an amount of notoriety 
and two followup books: Your Inner Fish: a Journey into the 3.5-Billion-Year History of 
the Human Body (2008) and The Universe Within: Discovering the Common History of 
Rocks, Planets, and People (2013).  
 
Fish → Human | Big bang → Human molecule 
In 2008, Shubin, in his Your Inner Fish, outlined a "walking fish to walking human" 365-
million-year leap, below left. In 2013, in his The Universe Within, Shubin used the 
Sterner-Elser human molecular formula, to outlined a "big bang to human molecular 
formula" 13.7-million-year leap, shown below right: [1] 

 
 
The following quote, from his Your Inner Fish, seems to capture Shubin's mindset, at least in 2008: [1] 

 

Einstein, in the 1920s, when queried 
about standing on Newton's 
shoulders, he replied "No, I stand on 
Maxwell's shoulders." 
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“This [Tiktaalik] fossil is just as much a part of our history as the African hominids, such as Australopithecus afarensis, 
the famous ‘Lucy’. Seeing Lucy, we can understand our history as highly evolved advanced primates. Seeing Tiktaalik 
is seeing our history as fish.” 
 
In 2013, in upgrade mindset, so to speak, Shubin gives the following 

 

 
“This is a formula of elements that make up the human body. We are 
a very select mix of atoms. This of course not a true chemical formula, 
as the ratios of elements in us [see: hmolscience periodic table] 
compose not a single unique molecule, like a crystal of salt, but a 
body consisting of numerous different kinds of them.” 
— Neil Shubin (2013), End note to chapter two “Blast From the Past” [2]  

Left: a 2013 NPR cartoon of Shubin's humans as evolved fish-like formulaic water babies. [3] Right: Shubin's text and 
footnote commentary about the human molecular formula.  
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The salient issue, in the above statement by Shubin, are is his subtle use of the 
term "human body", which belies a some type of mind/body ignorance or issue 
side-stepping; whereas, correctly, if he would have said something to the effect 
of "this is formula of elements that make up one average human", there would 
be no confusion or side-stepping. 
 
Difficulties on theory 
A salient difficulty on theory, amid Shubin's collective books, is his 2013 
molecular formula definition of a human, above left, which conflicts with his 
2008 belief in a "first life" point in time, adjacent, being that the premise of 
making a collection of atoms come "alive" at some fixed point in time is a 
concept not recognized by physics and chemistry, as Charles Sherrington so 
aptly put it in 1938, an irreconcilability issue that caused Francis Crick, in his Of 
Molecules and Men (1966), to assert, which much foresight, that we must 
abandon the world "alive".  
 
Education 
Shubin completed his undergraduate work at Columbia University, did his PhD 
in 1987 with a dissertation on “The Morphogenesis and Origin of the Skeletal 
Pattern of the Tetrapod Limb” (see: metamorphology) at Harvard University, 
and completed post-graduate work at the University of California, Berkeley. 
Presently, he is a professor of organismal biology and anatomy at the University 
of Chicago. 
 
Quotes 
The following are related statements and or quotes: 
 
“I seek to understand the mechanisms behind the evolutionary origin of new anatomical features and faunas. The 
philosophy that underlies all of my empirical work is derived from the conviction that progress in the study of 
evolutionary biology results from linking research across diverse temporal, phylogenetic, and structural scales.” 
— Neil Shubin (2013), faculty profile statement (Ѻ)  
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Sica, Alan   
In sociological thermodynamics, Alan Meyer Sica (1949-) is an American sociologist 
noted for his 2012 article “Classical Sociological Theory”, wherein he discusses Russian-
born American sociologist Pitirim Sorokin's famous 1928 "mechanistic school" chapter, 
to his Contemporary Sociological Theories, in its own context, and in relation to modern 
21st century human thermodynamics. [1] Sica also has written and edited a number of 
books on German sociologist Max Weber. 
 
Overview 
Sica, in his article, comments on the 17th century social mechanics views of: Rene 
Descartes, Benedict Spinoza, Gottfried Leibniz, Hugo Grotius, and Nicolas Malebranche, 
and the 18th century social mechanics views of: George Berkeley, and the 19th century 
views of Henry Carey and Herbert Spencer. On Carey, in whom social mechanics, as Sica 
puts, "blossomed", we are given the following aggregate quote of Carey's discerning 
views:  

 

Shubin's so-called "first life" diagram, 
from his 2008 Your Inner Fish, which 
he situates at 3.5 billion years ago. [2] 
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“The laws which govern matter in all its forms, whether that of coal, clay, ion, pebble stones, trees, oxen, horses, or 
men, are the same; man is the molecule of society; and social interaction operates under the great law of molecular 
gravitation.” 
 
(add discussion) 
 
Social mechanics | Childish? 
Sica, of note, points out how, in the end, Sorokin calls these "childish mechanical analogies"—as contrasted with 
Vilfredo Pareto, who also used human molecular theory, but whom Sorokin classifies as more “serious” a thinker—a 
point of view that, to note, is near verbatim to when in 1810 German poet and writer Christoph Wieland commented 
on German polymath Johann Goethe's 1809 physical chemistry based novella Elective Affinities, in a letter to German 
philologist and archeologist Karl Böttiger, which he suggested should be "burned" after it is read, that: “to all rational 
readers, the use of the chemical theory is nonsense and childish fooling around”; supposedly, objected owing to the 
"radicalness of its Christianity" (Jul 16); in another letter, whose addressee, a woman, is unknown, he stated: "I 
confess to you, my friend, that I have read this truly terrifying work not with out feeling or concern" (see: Elective 
Affinities (enemies)).  
 While Sorokin, to his credit, does not seem to specifically classify Carey's social mechanics views, and the other 
so-called "primitive social mechanics" thinkers, as "terrifying" we do note that Sorokin's "The Mechanistic School" 
chapter has been cogently described as an "attack" on the mechanistic school of sociology, and similar in theme 
Austrian sociologist Werner Stark's 1962 chapters on the mechanistic school have likewise been described, by 
American sociologist Leon Warshay (1993), as an "angry" one: [2] 
 
“The work of Henry Carey (which is discussed in Chapters 10 and 11) and that of S.C. Haret is characterized as 
extreme mechanicism. Both apply physical principles to society (e.g. force, attraction, motion, constrains, space, 
equilibrium, energy, and electricity) and both see individuals in mechanistic-atomistic terms (e.g. as particles and or 
molecules) as inert elements caused from without. Stark criticizes extreme mechanicism for its inability to deal with 
social fact (pg. 163) and as inclined to be a- or anti-historical (pg. 159). Some ‘empiricism’ is evident here in Stark’s 
criticisms of the various types of mechanicism he posits. His argument is an angry one: that Carey, Pareto, and 
Lundberg have all ‘imported’ models from elsewhere (e.g. from physics and astronomy), and have ‘imposed’ them on 
social phenomena (which Stark knows to have an idealistic character) under a ‘unity of nature’ positivist ideal, which 
is really a sociology unified under physics (pg. 155).”  
 
Here, then, in sum, see the intense emotional words "anger" and "terror" being associated with a theory (chemistry 
and physics used to explain human behavior) that is supposedly "childish", which reverberates right up to the present 
time with the term "danger" being thrown about in the 2006 human chemical thermodynamics themed Rossini 
debate on basically the exact same topic? To continue, Sica comments on "childish" labeling as follows:  
 
“There were other, competing approaches dealing with the problem of human action in somewhat less ‘childish’ 
ways, less tied to the belief that Homo sapiens could be understood by means of mechanical or molecular imagery.” 
 
Sica gives the examples of the social physics theories of Marquis de Condorcet, Henri Saint-Simon, and Adolphe 
Quetelet as examples of supposedly less childish attempts.  
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Molecular view 
One of the inherent problems here, in regards to classifying the study of 
humans from the molecular point of view as "childhish", is that, as of 2002, with 
the publication of American limnologists James Elser and Robert Sterner’s 
Ecological Stoichiometry, and, independently, American electrochemical 
engineer Libb Thims’ 2007 Human Chemistry, humans are now scientifically 
defined as 26-element surface-attached molecules or “human molecules” with 
a measurable human molecular formula. While this new “molecular” view of 
humans, which Sica criticizes as "naive", citing C.G. Darwin (1952) as one 
example, is slowly beginning to find its way in the hard science engineering 
community, e.g. Advanced Thermodynamics Engineering (2011), the adoption 
of this view in modern sociology is slow in coming, despite the fact that its own 
founders, such as Henry Carey (1852), Albion Small (1899), founder of the 
University of Chicago Sociology Department, and Robert Nisbet (1970), founder 
of the University of California, Berkeley Sociology Department, have been 
proclaiming these views for over a century. It is a puzzling situation, to say the 
least? One points of unspoken tension is that the debated is invariably 
ingrained with deep-seated religious-biased belief system tensions, which, as 
Wieland states is one of the reasons for use of the term “childish”, because as 
he so frankly put it 200-years ago the molecular view is not in alignment with 
many of the fundamental tenets of Christianity, such as free will, choice to do 
right or wrong, Bible-based morality vs. moral symbol based morality, and 
religiously-defined ideas on good and evil as opposed to thermodynamically-
defined measurable models of natural and unnatural, and so on.  
 
Education 
Sica completed his BA in 1971 at the University of Richmond, his MA in 1974 with a thesis on “A Theory of Future 
Social Change” at the College of William and Mary, and his PhD in 1978 at the University of Massachusetts, Amherst. 
Currently, Sica is a sociology professor at Penn State University. 
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Sidewalk study  

 

Cover to the 2012 collaborative The 
Wiley-Blackwell Companion to 
Sociology, wherein Sica's chapter five 
“Classical Sociological Theory”, 
discusses Pitirim Sorokin's famous 
1928 "mechanistic school" and 
modern 21st century human 
thermodynamics. [1] 
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In studies, sidewalk study, aka Dabbs-Stokes study, is a famous 
1970s observational and experimental study, conducted American 
social psychologists James Dabbs (1937-2004) and Neil A. Stokes III 
(c.1940-), wherein passerbyers were filmed from above as passed 
each other, moving in opposite directions, on a sidewalk, finding 
that both pairs were given more personal space than singles, that 
men were given more personal space than women, and most 
interesting, that a more attractive (beautiful) woman—
experimentally distinguished, the same woman in each case, by 
tightfitting clothes and attractive makeup—as compared to a less 
attractive woman—experimentally distinguished by no makeup, 
pulled back hair, and sloppy clothes—was given a wider berth, i.e. 
more passage volume or personal space, when she passed; the 
beautiful woman evidenced or effected a volume increase, as 
compared to the less-attractive version of the same woman, who 
evidenced or effected a volume decrease. [1] 
 
Overview  
In the early 1970s, American sociologists James Dabbs and Neil A. 
Stokes III, of Georgia State University, conducted a study, the 
research of which supported by a US Public Health grant (HH20660), 
involving three experiments, in an attempt to discern changes in 
personal space (volume around a person) with respect to beauty, 
when a person is in motion, in an attempt to bring quantification to 
the famous idiom “beauty is power”, the abstract of the results of 
this study, published in 1975 as “Beauty is Power: the Use of Space 
on the Sidewalk”, is the following: [2]  
 
“In three experiments, 470 pedestrians were observed as they walked past confederates standing on the edge of a 
sidewalk. Observations were made from a window overlooking the area, using time lapse filming with a movie 
camera. Pedestrians were observed as they moved along the sidewalk, and their distances from the edge of the 
sidewalk was measured at several points. Pedestrians deviated in their paths to stay farther from a male than a 
female, father from two people than from one person, and farther from a beautiful than an unattractive woman. Sex, 
number, and attractiveness may be regarded as aspects of power, which serve to dominate various amounts of a 
space.”  
 
This study, along with the similar 1974 study “Body Height, Position, and Sex as Determinants of Personal Space”, 
conducted on 41 males and 43 females, in a laboratory setting by American psychologists Johan Hartnett, Kent Vailey, 
and Craig Hartley, were in combination summarized by American beauty researcher Nancy Etcoff (1999), as follows: 
[3] 
 
“As we walk down the street, we negotiate space with other people. We carry a small territory with us, a protected 
turf that surrounds us whether we are sitting or standing, and upon which others cannot trespass without 
permission. Move in too close, and people get uncomfortable. Tall people have bigger territories: their sheer size 
intimidates people. When people are asked to approach a stranger and stop when they no longer feel comfortable, 
they will stop about two feet away from a tall person (22.7 inches to be exact) but less than a foot (9.8 inches) from a 
short person. Very attractive people of any size are given personal territories; they carry their privileges around their 
persons.”  
 
This "trespass without permission" brings to mind both the 1970 chimpanzee war and the 2001 9/11 attacks, both 
the result "territory trespassing" repercussions, a led into the topic of war thermodynamics. 
 
Related 
In 1976, Stokes and Dabbs, presented the results of a similar video-recorded interaction study of dyads discussing 
topics on which the agreed and ones on which they disagreed, the results analyzed by a computer. (Ѻ)  
 
References 
1. Whyte, William H. (2012). City: Rediscovering the Center (pgs. 21-22). Pennsylvania Press.  
2. (a) Dabbs, James M. and Stokes, Neil A. (1975). “Beauty is Power: the Use of Space on the Sidewalk” (abs), 
Sociometry, 38: 551-57. 
(b) James M. Dabbs, Jr. – Wikipedia.  
3. (a) Hartnett, J.J. Bailey, and Harley, C. (1974). “Body Height, Position, and Sex as Determinants of Personal Space” 

 

In the 1970s, American sociologists James Dabbs 
and Neil Stokes conducted a sidewalk study, 
wherein they measured changes in personal space 
around people as they walked against passerbyers 
on sidewalks, finding that beautiful women were 
allotted more personal space measured in inches. 
[1]  
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(abs), Journal of Psychology¸ 87:129-36. 
(b) Etcoff, Nancy. (1999). Survival of the Prettiest: the Science of Beauty (pg. 46). New York: Anchor Books.  
 

Sidis, Boris   
In psychodynamics, Boris Sidis (1867-1923) was a Russian-born American psychologist 
noted for his development and testing with William James, of the 1890s reserve energy 
theory of accelerated mental development. 
 
Overview 
In 1890s, Boris Sidis began to develop the reserve energy theory of accelerated mental 
development with his mentor William James. In 1898, his son William Sidis was born, 
and with him he began to test out, in theory, James' reserve energy theory on the new 
child, the result of which became the most-famous of all forced prodigy experiments. 
[3] William Sidis, would later go on to write (1920) a treatise on life theorized to be the 
operation of reserve energy acting the part of Maxwell's demon. [1] 
 
Education 
In Russia, at age 15, he was locked in a body-sized cell for two years (1884-86) as 
punishment for teaching peasants to read, an act misconstrued as a conspiracy plot; 
was released on the condition that he renounce all education. Left to America, and upon arriving at age 17 
commented that: 
“When I first set foot in the Boston Public Library, I felt as though the gates of heaven had opened to me.”  
 
In short, Sidis was primarily autodidactic. A significantly influence, however, was his Harvard PhD advisor psychologist 
William James, to whom he named his son after.  
 
References 
1. Wallace, Amy. (1986). The Prodigy: a Biography of William James Sidis: America's Greatest Child Prodigy (reserve 
energy, pgs. 31-32, 52-53, 57, 158-59). Dutton Adult.  
 
Further reading 
● Sidis, Boris. (1913). The Psychology of Laughter (ch. 8: The Ludicrous and Reserve Energy, pgs. 67-73). Appleton. 
 
External links 
● Boris Sidis – Wikipedia.  
 

Sidis, William   
In human thermodynamics, William James Sidis (1898-1944) (IQ=185|55) (LR:9) 
(CR:25|123) (RE=46) was an American mathematical physicist forced prodigy type child 
prodigy notable for his 1920 book The Animate and the Inanimate, in which he set 
forth the view that life is a "reversal of the second law"; a book in which he also 
postulated the existence of dark matter. The following is the opening abstract: [1] 
 
“This work sets forth a theory which is speculative in nature, there being no verifying 
experiments. It is based on the idea of the reversibility of everything in time; that is, 
that every type of process has its time-image, a corresponding process which is its 
exact reverse with respect to time. This accounts for all physical laws but one, namely, 
the second law of thermodynamics.”  
 
(add discussion) 
 
Education 
In 1914, at age 16, Sidis completed his BS at Harvard in mathematics.  
 
Sun spot cycles | Social revolutions 
In 1918, Sidis wrote a paper entitled “A Remark on the Occurrence of Revolutions”, on climatic change and 
revolutions, wherein, building on English physical economist Stanley Jevons’ sun spot cycle theory of industrial cycles, 
which he does not agree with, he identifies sun-spots as contributing indirectly to revolts and revolutions. [8] 
 
IQ 225+ | Existence thermodynamics 
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See main: IQ: 225+ 
Of interesting curiosity, Sidis, with his 250-300 range IQ citation: 
“I have tested more than five thousand people. Of all the mentally superior individuals that I have seen, nobody 
begins to approach the intellect and perspicacity of William Sidis. According to my computations, he easily had an IQ 
between 250 and 300.” 
— Abraham Sperling (c.1940), New York City's Aptitude Testing Institute Director [7]  

 
falls into the rare handful grouping of IQ 225+ cited adults to have worked 
on the problem of the thermodynamics of human existence, a group which 
includes: German polymath Johann Goethe (1809), Serbian-born American 
electrical engineer Nikola Tesla (1900), American electrochemical engineer 
Libb Thims (1995), and American astrophysicist Christopher Hirata (c.2000). 
 
Good Will Hunting | 10 percent myth 
See main: Good Will Hunting (William Sidis); 10 percent myth 
The life of Sidis, of notability, served as the basis for the 1997 film Good Will 
Hunting, about a outcast prodigy who stuns students and professors at MIT 
with his ability to solve baffling problems with easy and to have a retention 
memory down to the reference, sentence, and page number level; Sidis is 
also the person behind the now-famous 10% myth, a theory originated by 
his father Boris Sidis and his mentor William James at Harvard. [4] 
 
The Animate and the Inanimate 
See main: The Animate and the Inanimate 
Sidis' The Animate and the Inanimate, which he began working on in 1916 
(age of 18), finished in 1920 (age 21), and eventually published as the 1925 
was the only published book by him in which he used his own name, 
signifying it as his self-defined greatest work. [2] Sidis stated that he was at 
first hesitant to publish this theory, but that he gained confidence on 
discovering the following quotation by William Thomson:  
 
“It is conceivable that animal life might have the attribute of using the heat 
of surrounding matter, at its natural temperature, as a source of energy for 
mechanical effect . . . . the influence of animal or vegetable life on matter is 

infinitely beyond the range of any scientific enquiry hitherto entered on. Its power of directing the motions of moving 
particles, in the demonstrated daily miracle of our human free-will, and in the growth of generation after generation 
of plants from a single seed, are infinitely different from any possible result of 
the fortuitous concurrence of atoms.”  
 
With this fuel of support, building on the "reserve energy" theories of 
American psychologist William James (whom Sidis was named after), in which 
a person is theorized to have latent mental stores of energies (such as second 
or third winds of thought), along with English physicist William Thomson's 
views on life and the second law, and Scottish physicist James Maxwell's 
conception of an intelligent demon able to circumnavigate the second law, 
Sidis used a theory of probability to argue that a vital force exists in living 
matter able to supply available energy, in a converse manner to entropy 
(unavailable energy) such that: [1] 
“Animal life acts the part of Clerk-Maxwell's sorting demon.”  
 
Maxwell's demon, however, was supposedly exorcised by Hungarian-
American physicist Leó Szilárd in 1929; a proof that lays question to Sidis' 
theory. [3] 
 
Economics 
The following is a popular 1938 quote by Sidis: [5] 
 
“The laws that govern the structure of an economic system cannot, in the nature of things, be set aside or altered by 
anything a mere government can do.”  
 
End years 
After returning to Boston, Sidis got a small South End apartment, took clerical jobs, and went on with his writing, 
living in relative seclusion. He began to be jarred again when in August 1937, Boston Sunday Advertiser and the New 

 

A 1987 said to be "truthful" article, by 
Cathie Spense on Sidis and his 1937 New 
Yorker "April Fool" article, lawsuit, and 
stress-hastened reaction end. 

 

A circa 1910-12 picture of Sidis in an 
article on historical lightening calculator 
minds. [6] 
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Yorker ran articles about him. The New Yorker piece, bylined "Jared L. Manley" but reworked by James Thurber, was 
titled "April Fool." Sidis had had enough. He sued both publications. The Advertiser eventually settled for $375. In a 
breach-of-privacy suit against the New Yorker, the court ruled that Sidis could not claim privacy rights because he was 
still a public figure. In 1944 the magazine paid a reported $500 to settle a companion suit for malicious libel. Sidis 
died of a cerebral hemorrhage three months later. He was 46. [4] 
 
Praise | Tributes 
The following are praise and or tribute quotes: 
 
“Gauss is the only example in history, of all prodigies, whom Sidis resembles.” 
— Daniel Comstock (c.1910) 
 
“Young Sidis was truly an intellectual phenomenon. His childhood achievements ranked with those of John Stuart 
Mill, Thomas Macaulay, and Johann Goethe.” 
— Abraham Sperling (1946) (Ѻ) (Ѻ)  
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1925.  
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direction experienced in our local area; meaning that everything outside of the galaxy would be such a region. Sidis 
claimed that the matter in this region would not generate light. 
2. (a) Sidis published the 1935 book The Tribes and the States under the pseudonym "John W. Shattuck" and also 
wrote a treatise on streetcar transfers under the pseudonym of "Frank Folupa". 
(b) Notes the Collection of Sidis' pseudonyms - Sidis.net 
3. (a) Szilárd, Leó. (1929). “On the Decrease in Entropy in a Thermodynamic System by the Intervention of Intelligent 
Beings”, Zeitschrift fur Physik, 53, 840-56.  
(b) English translation of “On the Decrease in Entropy in a Thermodynamic System by the Intervention of Intelligent 
Beings” by Anatol Rapoport and Mechthilde Knoller in Maxwell’s Demon 2 (pgs. 110-19) by Harvey Leff and Andrew 
Rex.  
4. Anon. (1998). “Good Will Sidis”, Harvard Magazine, March. 
5. Sidis, William J. (1938). “The Past is the Key to the Present”, Continuity News, No. 6, Oct. (found in Helena Sidis' 
files in 1977).  
6. Bruce, H. Addington. (1912). “Lighting Calculators: A Study in the Psychology of Harnessing the Subconscious”, 
McClure’s Magazine, 39: 586-96.  
7. (a) Wallace, Amy. (1986). The Prodigy: a Biography of William James Sidis, America's Greatist Child Prodigy (pg. 
283). Dutton Adult. 
(b) Sperling, Abraham. (1946). “A Story of Genius” (pgs. 322-339), in Psychology for the Millions, F. Fell. 
8. Sidis, William. (1818). “A Remark on the Occurrence of Revolutions” (foreword by: Boris Sidis) (Ѻ) (Ѻ), Journal of 
Abnormal Psychology, 13:213-28.  
 
Further reading 
● Wallace, Amy. (1986). The Prodigy: a Biography of William James Sidis: America's Greatest Child Prodigy. Dutton 
Adult. 
● Meet William James Sidis: the Smartest Guy Ever? (2011) – NPR.org.  
 
External links 
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Siegfried, Tom   
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In hmolscience, Tom Siegfried (1950-) is an American science writer noted for his 2006 
A Beautiful Math, generally focused on devoting a certain amount of effort to stitching 
thermodynamic connections between the work of John Nash, John Neumann, and 
Oskar Morgenstern, with sections such as “Taking Society’s Temperature” (see: social 
temperature; economic temperature), and discussions of economic equilibrium in 
chemical equilibrium terms. [1] 
 
Humans ≠ molecules | Theory difficulties 
A salient aspect of Siegfried's book is his early seemingly advocation of the humans = 
molecules or human molecular approach, as exemplified by the following statements: 
 
“Put enough people together and the laws of human interaction will produce 
predictable patterns—just as the interactions and motion of molecules determine the 
temperature and pressure of a gas. Describing people as though they were molecules is 
just what many physicists are doing today—in effect, they’re taking the temperature of society.” 
 
“One of the best ways to take that temperature, it turns out, is to view society in terms of networks. In much the 
same way that ‘temperature’ captures an essential property of a jumble of gas molecules, network math quantifies 
how ‘connected’ the members of a social group are.”  
 
These statements, to note, are mostly in reference to Isaac Asimov's fictional kinetic theory of gases based 
"psychohistory" theory of the character Hari Seldon of his Foundation Series. Later, however, Siegfried seems to turn 
the tables, namely to advocate a humans ≠ molecules stance: [1] 
 
“People do not all behave alike. Some players prefer to cooperate while others choose to defect, and some show a 
stronger desire than others to inflict punishment. A [theory] of nature must accommodate a mixture of individually 
different behavioral tendencies. The human race plays a mixed strategy in the game of life. People are not molecules, 
all alike and behaving differently only because of random interactions.”  
 
Here, Siegfried seems to two areas of objection, in human molecular theory, namely the so-called "individuality" 
issue, which many newcomers seem to rankle with, namely the inference of the concept of a "human molecule" that 
people are all identical molecules, like H20. Second, the "random interactions" objection could be issues with the 
Brownian motion model of humans, the blind random chance theory of evolution, or other issues.  
 
MaxEnt + Shannon | Theory difficulties 
A quick to note "difficulty on theory" in Siegfried's game theory of everything argument, is his opening statement that 
he gleaned his notion that sociology and economics can be explained via game theory + statistical mechanics from 
American physicist David Wolpert's 2004 paper “Information Theory: the Bridge Connecting Bounded Rational Game 
Theory and Statistical Physics”, in which Shannon information theory (see: Shannon bandwagon) and MaxEnt school 
formulations are employed as the basis of arguments, which are both historically well-established yellow brick road 
Sokal affair stylized dead ends. 
 
Nash | Chemical equilibrium 
The following being a noted excerpt of Siegfried's view of Nash equilibrium in respect to chemical equilibrium: [2] 
 
“In a chemical reaction, all the atoms involved are seeking a stable arrangement, possessing a minimum amount of 
energy. It’s because of the laws of thermodynamics. And just as in a chemical reaction all the atoms are 
simultaneously seeking a state with a minimum energy, in an economy all the people are seeking to maximize their 
utility. A chemical reaction reaches an equilibrium enforced by the laws of thermodynamics; an economy should 
reach a Nash equilibrium dictated by game theory.” 
 
Siegfried, to note, footnotes this statement with the following: 
 
“As one reviewer pointed out, it is not necessarily true that all economic systems converge to equilibrium, and that in 
some cases a chaotic physical system might be a better analogy than a chemical equilibrium system.” 
 
The reviewer in question here seemingly would be Steven Strogatz, quoted on the back cover of Siegfried’s book, 
whose 1994 Nonlinear Dynamics and Chaos: with Applications to Physics, Biology, Chemistry, and Engineering argues 
that chaos theory has application to population biology. [6] Siegfried then follows his "an economy should reach Nash 
equilibrium dictated game theory" assertion with: 
 
“Real life isn’t quite that simple, of course. There are usually complicating factors. A bulldozer can push the rock back 
up the hill; you can add chemicals to spark a new chemistry in a batch of molecules. When people are involved, all 
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sorts of new sources of unpredictability complicate the game theory playing field. Imagine how much trickier 
chemistry would be if molecules could think.” 
 
Siegfried, in a footnote, attributes this statement, supposedly the “imagine if molecules could think” sentence, to 
physicist Murray Gell-Mann, whom he says made this observation in a slightly different form. In any event, Siegfried 
here, in sum, seems to be equating utility maximization with free energy minimization: 
 
Utility maximization = Free energy minimization  
 
Here we might compare the 2013 "entropy = utility" theories of Peter Richmond, Jurgen Mimkes, and Stefan Hutzler. 
(Ѻ) Here, also, to note, we are reminded of the 1935 work of American physiologist Lawrence Henderson, who via 
Willard Gibbs + Vilfredo Pareto, outlined a similar type of chemical economic equilibrium argument. [2]  
 
Chemical teleology  
One point to note, regarding people "seeking" to maximize utility, however, is that while Siegfried's connection 
between the two types of equilibrium models is cogent, we must be careful not to anthropomorphize chemistry, such 
as by making chemical teleology arguments, so to attempt to justify preconceived models of human ideals. The 
following is another chemically teleology slanted statement by Siegfried: [1] 
 
“What about chemistry and physics? At first glance there doesn’t seem to be any struggle for survival among 
molecules [see also: Robert Pirsig, 1991] engaged in chemical reactions. But in a way there is, and the connections 
between game theory and statistical mechanics promise to reveal ways in which game theory still applies. Reacting 
molecules, for instance, always seek a stable condition, in which their energy is at a minimum. The ‘desire’ for 
minimum energy in molecules is not so different from the ‘desire’ for maximum fitness in organisms.”  
 
The following, to clarify, are Mexican-born American chemist Vicente Talanquer's 2013 ripe warnings about the use 
chemical teleology, e.g. use of term such as "seek" or "desire", in chemistry education: [3] 
 
“The second law only describes the characteristics of the final state attained by an isolated system that undergoes a 
process. The law states that the entropy increases during the process and reaches the maximum value possible given 
the existing constraints. The law DOES NOT state that the system "has a tendency", "seeks to", "desires to", or "wants 
to" achieve such a state. However, in educational talk it is common to express the law as if there was intentionality in 
how the system changes.”  
 
The gist of Talanquer's counsel seems to be that one is advised to side with Gibbs over Aristotle in matters and 
descriptions of human nature. Some of Talanquer's anti-teleology positions, however, are a matter of debate, e.g. his 
position that there is no "drive" in chemical reactions and processes, which would seem to directly go against the 
views of Gilbert Lewis (1923); hence it is also wise to take Talanquer's counsel with a grain of salt. [N1] 
 
Education 
Siegfried completed his undergraduate work in journalism, chemistry, and history at Texas Christian University, and 
his MA in journalism, with minor in physics, at University of Texas, Austin, after which he became editor in chief of 
Science News and a free-lance science journalist. [4]  
 
Quotes 
The following are noted quotes from Siegfried’s book: 
 
“Could not mind, as well as mindless motion, have an underlying order.” 
— Isaac Asimov (1988), “Emperor Cleon to Hari Seldon”, Prelude to Foundation  
 
Notes 
N1. See also: life terminology upgrades, sociology (§: terminology issues), and Chemical Thermodynamics: with 
Applications in the Humanities (§2. Social Matter: terminology discussion). [5]  
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Silva, Carlos   
In hmolscience,  Carlos Ardenis Silva Hernandez (c.1982-), cited as Carlos A. Silva, is a 
Venezuelan-born American mechanical engineer noted for his 2008 entropy generation 
theory of human aging, co-developed with Indian-born American mechanical engineer 
Kalyan Annamalai, and for their 2011 "Human Body: Formula" chapter subsection, of 
Advanced Engineering Thermodynamics, wherein, via citation of  Thims human 
molecular formula (2002), they define a human, from a thermodynamic point of view, 
as “a 26-element energy/heat driven dynamic atomic structure.”  
 
Education 
Silva completed his BS in mechanical engineering in 1994 at IUPFAN, Venezuela. From 
1995 to 2003, Silva worked as a production supervisor at Tecpetrol de Venezuela. Silva 
then entered Texas A&M University, working as a research assistant and instructor, 
while doing graduate school coursework. One of his courses was Indian-born American 
mechanical engineer Kalyan Annamalai’s graduate thermodynamics classes, whom 
Annamalai describes as a “very bright student”. [3] In 2004, after reading the 1977 
article “Measuring the rate of living of the Human Organism by Entropic Analysis” by Hsuan-Hsien Wang and “Entropy 
Generation in the Human Body: Estimation by Means of Energy Requirements”, Daniel Hershey, Annamalai and Silva 
attempted to extend on this work by applying similar procedure on entropy generation of whole body as a sum of 
vital organ generation rates, which resulted the 2004 report “Entropy Generation in the Human Body: Estimation by 
Means of Energy Requirements” by Silva and two joint journal articles on human entropy generation by Annamalai 
and Silva. [4] Silva completed his MS in this general area in mechanical engineering in 2005. Silva did not, however, go 
on to complete his PhD on human entropy generation as funding for this type of human thermodynamics research or 
professorship at that time to support him in human entropy generation graduate school work was not available at 
this time. [3] Instead, Silva completed his PhD in 2010 with a dissertation on “Molecular Dynamic Simulation of 
Thermo-Mechanical Properties of Ultra-Thin Poly Methyl Methacrylate Films”. [2] Silva, currently, is a project 
engineer at FMC Technologies, Texas.  
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Silverman, David   
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In hmolscience, David Silverman (1966-) (CR:4) is an American atheism activist noted 
for his 2010 to present efforts, as president of American Atheists, to promote atheism 
equality, righteousness, and awareness in the United States. 
 
Overview 
In Nov 2010, Silverman organized the “You Know It’s a Myth” Christmas billboard in 
New Jersey, portraying the three wise man (three King Stars) following the bright star 
(Sirius) to the birth of Jesus Christ (Osiris christened). (Ѻ) In 2012, Silverman organized 
the Reason Rally at Washington, D.C., which included a key not speech by Richard 
Dawkins (Ѻ) , shown below middle. [3]  In Jun 2013, Silverman organized the instillation 
of the atheism bench memorial outside of Bradford County Courthouse, Florida, in 
response to the Ten Commandments monument installed on public ground, in 
violation of the first amendment, the year prior. (Ѻ)  
 

 
Silverman, of note, considers: Ed Buckner and Dawkins his predecessors or influencers. [3] In Dec 2013, Silverman, 
commented in interview, about his attempts to write a chapter, for his draft book, on “Jewish atheism”, which he 
struggled on, that: [1] 
 
“Judaism is, at its heart, a religion—one that is incompatible with atheism.” 
 
In 2015, Silverman published Fighting God: An Atheist Manifesto for a Religious World, his first book. [2] 
 
Judaism | Atheism 
Silverman, born into a Jewish family, asserts (Ѻ) that he became an atheist at age 6, thereabouts becoming open 
about his disbeliefs; he explains this as follows, during a 2011 Q&A with David Pakman: (Ѻ) 
 
Pakman: Last thing: did you grow up an atheist? When did you ... were your parents atheists? How did this all 
happen? 
 
Silverman: I could spend a lot more than just a few minutes on this. I was raised in a Jewish home. My mother 
insisted I was an atheist when I was six. I remember the moment I became an atheist when I was six years old very 
clearly. Nothing happened to instigate it. I lost god, the Easter Bunny, the Tooth Fairy, and Santa Claus all at the same 
time. I didn't believe ever. I went to [and] had my Bar Mitzvah as an atheist. And I stood up in front of my friends and 
my family during my Bar Mitzvah and I said, 'Let us declare the greatness of our god and render honor under the 
Torah which god gave through Moses as a heritage through the congregation of Jacob...' I had the whole thing 
memorized, didn't believe a word of it. My mother knew I didn't believe a word of it, but I didn't get a choice, 
because I was 13. So I went through the whole Bar Mitzvah, I went through the confirmation process as an atheist, 
and I asked a whole bunch of questions in Hebrew school, and it never stuck. Interestingly, it wasn't until I was 30 
years old and New Jersey State Director of American Atheists that my father came out to me and told me he was an 
atheist. 
 
(add discussion) 
 
Education 
Silverman completed his BS in computer science at Brandeis University, his MBA in marketing at Penn State 
University, after which he worked at worked at Bell Labs in the area of telecommunications, prior to engaging in the 
American Atheists group in 1996 in New Jersey. 
 
See also 
● Sam Harris 
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Videos 
● Silverman, David. (2015). “Interview on Atheistic Morality, Atheist Conservatism, etc., at CPAC 2015” (Ѻ), Apr 18. 
 
External links 
● David Silverman (activist) – Wikipedia.  
● American Atheists – YouTube. 
 

Silverstein, Todd   
In hmolscience, Todd P. Silverstein (c.1954-) is an American chemistry professor noted, 
in human thermodynamics, for his 2006 defense of the use of chemical 
thermodynamics to explain the human condition, e.g. terrorism concerns. 
 
Overview 
In 2006, Silverstein, in his Rossini debate response letter “State Functions vs State 
Governments”, defended the use of chemical thermodynamics to explain or study 
human freedom and security as outlined by Frederick Rossini's 1971 “Chemical 
Thermodynamics in the Real” Priestley Medal address. [1] In response to objections 
regarding this application, by American chemist John Wojcik, Silverstein’s states that: 
 
“I do not agree that such ‘loose thinking’ should be ‘purged’ from science altogether.” 
 
(add discussion) 
 
Education 
Silverstein completed his BA at Brandeis University and MS and PhD, with a 1984 dissertation on “Conformation of 
Rhodopsin near Reactive Sulfhydryl Groups: Probed by Spin Labeling and Spin Exchange Techniques”, at the 
University of California, Berkeley. [2] Silverstein currently is a professor of chemistry at Willamette University, Salem, 
Oregon. [3] 
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Siman, Ion   
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In hmolscience, Ion Siman (1951-), Ion Iorga Simăn or Ion Iorga-Siman, is Romanian 
physicist and biophysicist (chnops-physicist) noted for his circa 2005 to present work, 
together with Romanian economist Gheorghe Savoiu, in the development of the 
sciences of sociophysics and econophysics. 
 
Education 
Siman currently is a physics professor at the University of Pitesti, Romania. 
 
UPESW 2013 
The following are some photos of Siman and his books perused by American 
electrochemical engineer Libb Thims during their visit, together with Gheorghe Savoiu, 
following the UPESW 2013 workshop: 
 

 
 
(add discussion) 
 
Further reading 
● Savoiu, Gheorghe and Iorga-Siman, Ion. (2011). Multi-disciplinarity and Academic education (Multidisciplinaritatea 
şi educaţia academică. Dialoguri argumentate), Editura Universitară Bucureşti. 
● Savoiu, Gheorghe and Iorga-Siman, Ion. (2009). Exploratory Domains of Econophysics. News EDEN I&II Ed. 
Universitara Bucureşti. 
● Savoiu, Gheorghe and Iorga-Siman, Ion. (2008). “Some Relevant Econophysics’ Moments of History, Definitions, 
Methods, Models and New Trends” (pdf), Romanian Economic and Business Review 3 (3), 29-41. 
 
External links 
● Iorga Ion Siman (Romanian → English)  
 

Simmel, Georg   
In hmolscience, Georg Simmel (1858-1918) was a German sociologist and philosopher, 
classified by Werner Stark (1962), as a “secondary form” social mechanism theorist, 
noted for his 1908 Sociology, wherein he classifies himself as an anti-organist, 
supposedly, talks about powerful forces pushing man and woman towards each other, 
speak of man as the “atom of society” and of people as “elements [that] incessantly 
gain, lose and shift their equilibrium.” 
 
Quotes | About 
The following are quotes on Simmel: 
 
“If Carey fancies himself as the Newton of sociology [see: another Newton], Simmel, in 
so far as he was a formalist, wanted to be its Euclid.” 
— Werner Stark (1962), Fundamental Forms of Social Thought [1] 
 
Quotes 
The following are noted quotes: 
“There is no entropy of being.” 
— Georg Simmel (c.1910), cited by Wilbur Urban [2] 
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Simmons Scientific 100  
In genius rankings, Simmons Scientific 100 is a 2000 ranking of the most 
influential scientists, past and present according to American science and 
medical writer John Galbraith Simmons. [1] 
 
List 
The list below is from the book The Scientific 100: A Ranking of the Most 
Influential Scientists, Past and Present, Citadel Press (2000), written by 
American freelance science and medical writer John Galbraith Simmons. 
[2] 
 
1. Isaac Newton | the Newtonian Revolution  
2. Albert Einstein | Twentieth-Century Science  
3. Niels Bohr | the Atom  
4. Charles Darwin | Evolution 
5. Louis Pasteur | the Germ Theory of Disease  
6. Sigmund Freud | Psychology of the Unconscious  
7. Galileo Galilei | the New Science 
8. Antoine Lavoisier | the Revolution in Chemistry  
9. Johannes Kepler | Motion of the Planets  
10. Nicolaus Copernicus | the Heliocentric Universe 
11. Michael Faraday the Classical Field Theory  
12. James Maxwell | the Electromagnetic Field 
13. Claude Bernard | the Founding of Modern Physiology  
14. Franz Boas | Modern Anthropology 
15. Werner Heisenberg | Quantum Theory 
16. Linus Pauling | Twentieth-Century Chemistry  
17. Rudolf Virchow | the Cell Doctrine  
18. Erwin Schrodinger | Wave Mechanics 
19. Ernest Rutherford | the Structure of the Atom  
20. Paul Dirac | Quantum Electrodynamics  
21. Andreas Vesalius | the New Anatomy  
22. Tycho Brahe | the New Astronomy  
23. Comte de Buffon | l'Histoire Naturelle  
24. Ludwig Boltzmann | Thermodynamics  
25. Max Planck | the Quanta 
26. Marie Curie | Radioactivity 
27. William Herschel | the Discovery of the Heavens  
28. Charles Lyell | Modern Geology  
29. Pierre Laplace Newtonian Mechanics 
30. Edwin Hubble | the Modern Telescope  
31. Joseph Thomson | the Discovery of the Electron  
32. Max Born | Quantum Mechanics  
33. Francis Crick | Molecular Biology  
34. Enrico Fermi | Atomic Physics 
35. Leonhard Euler | Eighteenth-Century Mathematics  
36. Justus Liebig | Nineteenth-Century Chemistry  
37. Arthur Eddington | Modern Astronomy 
38. William Harvey | Circulation of the Blood  
39. Marcello Malpighi | Microscopic Anatomy 
40. Christiaan Huygens | the Wave Theory of Light 
41. Carl Gauss (Karl Friedrich Gauss) | Mathematical Genius 

 

American science and medical writer John 
Simmons' 2000 The Scientific 100, gives an 
attempted ranking of the most influential 
scientists, past and present. [1] 
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42. Albrecht von Haller | Eighteenth-Century Medicine  
43. August Kekule | Chemical Structure  
44. Robert Koch | Bacteriology  
45. Murray Gell-Mann | the Eightfold Way 
46. Emil Fischer | Organic Chemistry  
47. Dmitri Mendeleyev | the Periodic Table of Elements  
48. Sheldon Glashow | the Discovery of Charm  
49. James Watson | the Structure of DNA  
50. John Bardeen | Superconductivity  
51. John Neumann | the Modern Computer 
52. Richard Feynman | Quantum Electrodynamics 
53. Alfred Wegener | Continental Drift  
54. Stephen Hawking Quantum Cosmology 
55. Anton van Leeuwenhoek | the Simple Microscope  
56. Max von Laue | X-ray Crystallography  
57. Gustav Kirchhoff | Spectroscopy  
58. Hans Bethe | the Energy of the Sun 
59. Euclid | the Foundations of Mathematics 
60. Gregor Mendel | the Laws of Inheritance  
61. Heike Kamerlingh Onnes | Superconductivity  
62. Thomas Morgan | the Chromosomal Theory of Heredity  
63. Hermann Helmholtz | the Rise of German Science  
64. Paul Ehrlich | Chemotherapy 
65. Ernst Mayr | Evolutionary Theory 
66. Charles Sherrington | Neurophysiology  
67. Theodosius Dobzhansky | the Modern Synthesis 
68. Max Delbruck | the Bacteriophage 
69 Jean Baptiste | Lamarck the Foundations of Biology  
70. William Bayliss | Modern Physiology  
71. Noam Chomsky | Twentieth-Century Linguistics  
72. Frederick Sanger | the Genetic Code 
73. Lucretius | Scientific Thinking 
74. John Dalton | the Theory of the Atom 
75. Louis de Broglie | Wave/Particle Duality  
76. Carl Linnaeus | the Binomial Nomenclature 
77. Jean Piaget | Child Development  
78. George Simpson | the Tempo of Evolution  
79. Claude Levi-Strauss | Structural Anthropology 
80. Lynn Margulis | Symbiosis Theory 
81. Karl Landsteiner | the Blood Groups 
82. Konrad Lorenz | Ethology  
83. Edward Wilson | Sociobiology 
84. Frederick Gowland | Hopkins Vitamins  
85. Gertrude Elion | Pharmacology  
86. Hans Selye | the Stress Concept  
87. Robert Oppenheimer | the Atomic Era  
88. Edward Teller | the Bomb 
89. Willard Libby | Radioactive Dating 
90. Ernst Haeckel | the Biogenetic Principle  
91. Jonas Salk | Vaccination 
92. Emil Kraepelin | Twentieth-Century Psychiatry  
93. Trofim Lysenko | Soviet Genetics 
94. Francis Galton | Eugenics  
95. Alfred Binet | the I.Q. Test 
96. Alfred Kinsey | Human Sexuality 
97. Alexander Fleming | Penicillin 
98. B. F. Skinner | Behaviorism 
99. Wilhelm Wundt | the Founding of Psychology 
100. Archimedes | the Beginning of Science 
 
(add discussion) 
 
References 
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Simon, Irving   
In hmolscience, Irving Simon (1920-) is/was an American philosopher noted, in animate 
thermodynamics, for his 1980 "centropy" theory of evolution, according to which evolution 
operates according to an entropy antonym property of energy centration.  
 
Overview 
In 1980, Simon published a 70-page entropy booklet Centropy: the Vertical Aspect of Evolution, 
outlining some type of centropy evolution theory; arguing to the effect that ‘centropy’, meaning 
‘energy centration’ or the energy of centralized ordering effect, supposedly, originating in the 
work of American clinical psychologist Joseph Bois, quantifies the vertical aspect of evolution, 
opposite to that of entropy.  In 1989, Simon published an expanded 250-page Centropy: Evolution 
of Energy Systems (1989); and in 2004 he launched an IrvingSimon.com. [2] In 2000, Simon, with American 
mathematician Mark Burgin, published “Information, Energy, and Evolution”, arguing that energy and information are 
the nutrients of evolution. [3]  
 
References 
1. Simon, Irving. (1980). Centropy: the Vertical Aspect of Evolution (CopyrightSearch.org). 70-pgs. Los Angeles: 
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Simon, Julian   
In economic thermodynamics, Julian Simon (1932-1998) was an American economist 
noted for his 1996 book The Ultimate Resource, where he attacks the weakly-based 
second law applied to economy claims of those Nicholas Georgescu-Roegen (1971) and 
Jeremy Rifkin (1989), etc., to argue that the second law is a dismally-irrelevant theory 
to human energy resource issues. [1] His general conclusion on the issue of the second 
law to human activity and economics is that: [2] 
 
“The notion of entropy, in the large, is entirely irrelevant to us.”  
 
He also questions the loose talk surrounding the supposed idea of "local entropy 
decreases" to which humans are said to be in the context of the greater entropy 
increase of the surrounding.  
 
Boundary 
See main: Boundary issue 
On the boundary issue, however, meaning that entropy is typically formulated for closed or isolated systems (with 
boundaries), and that one must find a boundary in human thermodynamic formulations, Simon correctly comments 
on this difficult issue in saying that “it is quite unclear where the boundary should be drawn for discussions of the 
quantity of energy, or if there is any relevant boundary.”  
 
Objections 
Simon soon came under attack for his suppositions that the second law was irrelevant to the growth and 
development of humans over the next seven billion years. Garrett Hardin wrote to him “I am appalled at your 
omission, misunderstanding, or denial of the second law of thermodynamics, conservation laws, the idea of limits.” 
Paul Ehrlich wrote “One wonders if Simon could not at least find a junior high school science student to review his 
writings.”  
 
Education 
Simon completed his BA in experimental psychology in 1953 at Harvard, MBA in 1959, and PhD in business economics 
in 1961 both at the University of Chicago. He then became business professor at the University of Maryland. 
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Quotes 
The following are relevant quotes: 
“On Simon’s world, the laws of thermodynamics do not operate.” 
— Eric Zencey (2012), The Other Road to Serfdom [3] 
 
References 
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External links 
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Simon, Michael   
In hmolscience, Michael A. Simon (1936-) is an American biochemist, philosopher, and 
lawyer noted for his 1971 The Matter of Life, wherein he scaffolds on infamous Michael 
Polanyi (1968) anti-reductionism platform, i.e. life is irreducible to physics and 
chemistry, to argue that life is "over-and-above" the laws and operations of matter, 
chemistry, and physics. 
 
Overview 
In the late 1960s, following degrees in chemistry (1958), biochemistry (1960), and 
philosophy (1967), Simon began to ruminate on what it means “to be alive” and or 
what sort of science was the domain of this subject matter, if there was such a subject 
matter; the gist of which he explains as follows: [1] 
 
“At the time I began this work, my interest was in trying to discover what, if anything, is 
distinctive about biological science, its concepts, and its mode of explaining. I wanted 
to know what it is for something to be an organism, to be alive, and what sort of 
science could provide an intellectually satisfying answer to that question. The path of exploration has taken me to 
consider the broader questions of the relations among the sciences in general, and of the relation between a science 
and that which it purports to elucidate. What has emerged, I believe, has bearing not only on the question of the 
nature of science, but also on the question of the relation of science to man. Biology differs from physical science 
because its objects are different. A man is different from a stone, and the fact that biology can deal with the former 
but not the latter tells us something both about man and about biology.” 
 
(add discussion) 
 
In 1971, Simon, published The Matter of Life: Philosophical Problems of Biology, the product of this philosophical 
inquiry, wherein he ventured into the problem of the comparison of biology to chemistry and physics and the 
question of whether the former must be reducible to the latter two in order to be a science rather than just a 
“contrivance” as he says it is presently. Simon’s Matter of Life, is said (Ѻ) to be similar to Lawrence Henderson’s The 
Fitness of the Environment (1913), Erwin Schrodinger’s What is Life? (1944), and, according to Michael Ruse, to 
Thomas Goudge’s The Ascent of Life (1961). [2] The following is a statement of Simon’s philosophical stance: 
 
“The controversy over reduction in biology, which can be seen as an up-to-date version of the traditional mechanism-
vitalism dispute, is essentially over whether an organism is ‘nothing but’ an arrangement of chemical substances 
organized and interacting to the same principles as apply to inanimate matter, or whether it is in some sense an 
entity ‘over and above’ the aggregates of matter of which it is composed. A reductionist is one who maintains, and a 
antireductionist is one who denies, that physics and chemistry can ultimately explain all of biology.” 
 
Simon, in short, is a self-defined over-and-abovist who, see below, claims atheist. Simon, to note footnote the 
previous quotes, to a see also list of the discussion of the question of biology’s reducibility to physical science, 
namely: Schaffner, Scriven, Nicolas Rashevsky, Shapere, Hull, Roll-Hansen, Michael Polanyi, and Causey. 



   Volume Seven (Rb-Sw)       4445 
In 2015, Simon stated, on the question of whether or not he could be 
best classified as an “anti-reductionist”, stated that he was not a 
vitalist nor a reductionist, but an “over-and-above-ist”, or something 
along these lines. [4] 
 
Religion 
In 1971, Simon, in his Matter of Life, stated the following rather 
agnostic sounding argument: [6] 
 
“Even if biological organisms are ultimately to be understood as the 
products of divine creation, this would not detract from the adequacy 
of an account of how these products work, any more than a biblical 
account of the creation of the universe detracts from the adequacy of 
a Newtonian account of the operation of the solar system.”  
 
In 2015, when queries about religious belief, as to whether he was 
closer to a theist or an atheist, he stated that he was closer to an 
atheist, or an “atheologist”, as he liked to refer to himself, mentioning 
how at one point he taught a philosophy course on this subject, 
commented how noted that the former term has a negative or 
tarnished connotation in public. [4] 
 
Education 
Simon completed his AB in 1958 in chemistry at Amherst College, his AM in 1960 in biochemistry and PhD in 1967 in 
philosophy, both at Harvard University, and JD in 1979 in law at Cardozo School of Law, and in 1971 he was on the 
philosophy department at the University of Connecticut. [3] 
 
Quotes 
The following are representative quotes: 
 
“Living systems, the subject matter of biology, represents aggregates of matter for which an elaborate science has 
been contrived, albeit one that lacks both the scope and formal impressiveness of the physical sciences.” 
— Michael Simon (1971), The Matter of Life (pg. ix) 
 
“Only physics and chemistry are presumed to provide laws that apply everywhere in space and time. There will be no 
law-like principles of biochemistry and biophysics that are not themselves principles of chemistry and physics 
proper.” 
— Michael Simon (1971), summary of 1963-68 views of John Smart (Ѻ) [5] 
 
See also 
● Defunct theory of life 
● Life does not exist 
● Life terminology upgrades  
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Further reading 
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A depiction of Simon in the late 1960s 
ruminating on the question of what it means to 
"be alive" and whether there is a science of this 
subject matter, in the way chemistry and physics 
are universal sciences 
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External links 
● Michael A. Simon (faculty) – Stony Brook University.  
● Simon, Michael A. (1936-) – WorldCat Identities.  
 

Simonton, Dean   
In genius studies, Dean Simonton (1948-) (CR=13) is an American social psychologist 
noted for his 1980-present genius studies work, particularly those of American 
Presidents. 
 
Early parental death | Geniuses 
In his 2002 Great Psychologists and Their Times, Simonton gives a partial list of 
scientists, philosophers, and psychologists, common to the phenomenon of early 
parental death and genius. [4] 
 
Race | IQ 
Simonton has done a certain amount of work on “race”, which he calls an “extremely 
slippery concept” and IQ. In his “Race and Racism” section of his 1994 Greatness: Who 
Makes History and Why, he comments about how someone in the 1930s calculated an 
IQ 200 estimate for a 9-year old African-American girl. [2] In 2009, one of his articles 
received an Award for Excellence in Research, for a study of the association between childhood giftedness and 
adulthood genius in a sample of 291 eminent African Americans. [3] 
 
Presidential IQs 
The following, below right, are the top 16 smartest American Presidents according to Simonton's 2006 study, as 
compared to a 2013 colloquial poll, below left, conducted by American genius studies scholar Libb Thims, the results 
of about 25-35 people who were the in-person queried with: "Who are the Three Smartest American Presidents", of 
which 18 were able to give answers: [6] 
 

Rank Smartest Presidents 
(2013 colloquial opinion) Votes IQG  

Smartest Presidents 
(2006 Simonton 

ranking) 
IQs  

        

1. Thomas Jefferson 
(1743-1826)  11 180  John Adams (1735-

1826)  173  

2. Abraham Lincoln 
(1809–1865) 8 160  Thomas Jefferson 

(1743-1826)  160  

3. John F. Kennedy 
(1917–1963) 6   John F. Kennedy 

(1917–1963) 158  

4. Franklin D. Roosevelt 
(1882–1945) 6   Bill Clinton (1946-) 156  

5. Bill Clinton (1946-) 5   James Madison 
(1751-1836)  155  

6. Theodore Roosevelt 
(1858–1919) 5   Jimmy Carter 

(1924-) 153  

7. John Adams (1735-
1826)  2      

8. Woodrow Wilson 
(1856–1924) 2   Woodrow Wilson 

(1856–1924) 152  

9. George Washington 
(1732-1799)  2   

Theodore 
Roosevelt (1858–
1919) 

149  

10. James Madison (1751-
1836)  1   James Garfield 

(1831–1881) 148  
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11 Jimmy Carter (1924-) 1   Chester Arthur 
(1829–1886) 148  

12. Ronald Reagan (1911–
2004) 1   Abraham Lincoln 

(1809–1865) 148  

13. Barack Obama (1961-) 1 134  
Franklin D. 
Roosevelt (1882–
1945) 

146  

14. Lyndon Johnson 
(1908–1973) 1   Millard Fillmore 

(1800–1874) 143  

15. Harry Truman (1884–
1972) 1   John Tyler (1790–

1862) 142  

16. James Monroe (1758–
1831) 1   Franklin Pierce 

(1804–1869) 141  

 
Simonton, curiously, seems to consider John Adams to have the highest IQ, ahead of Thomas Jefferson (who he ranks 
second in intelligence), which is odd being that Jefferson was often known as a walking encyclopedia, interested not 
just in political science, but also natural science, philosophy, and atheism/religion conflicts. While John Adams may 
very well have been the patriarch in the creation of his two cultures genius protege great grandson Henry Adams, the 
second greatest of the social Newtons, it remains to be seen of Adams senior was sharper than Jefferson.  
 
Education | Creativity 
In the 1980s, Simonton conducted a study of geniuses, creative geniuses vs. leadership geniuses, and educational 
level for each. The following is The following is Simonton’s 1983 “Formal Education, Eminence, and Dogmatism: the 
Curvilinear Relationship” diagram, showing the eminence (of the 301 Cox geniuses) versus level of formal education, 
shown adjacent to a verbal synopsis of his findings: [1] 
 

 

These days it is virtually impossible to get anywhere in these fields 
without a JD, MD, or PhD. On the other hand, most artistic 
creators, revolutionary scientists, and other more unconventional 
achievers may have much to lose and little to gain form continuing 
with more than a smattering of higher education. They may need 
enough formal training to acquire certain basic knowledge and 
skills, such as the ability to write well and to carry on an informed 
conversation. Beyond that, the increased inculcation of more 
specialized disciplinary preoccupations may only interfere with 
more important pursuits. For instance, success in many fields is 
strongly correlated with voracious and omnivorous reading, and 
undisciplined activity that may suffer under academic demands.”  

 

 
(add discussion) 
 
Education 
Simonton completed his BA in 1970 in psychology at Occidental College, and his MA (1973) and PhD (1975) both in 
social psychology at Harvard University, the latter of which he traces his academic lineage (Ѻ), supposedly, back 
through James Cattell, Wilhelm Wundt, and William James. Simonton currently is a psychology professor, teaching 
courses on the history of psychology and genius and creativity, at the University of California, Davis. 
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External links 
● Dean Simonton (faculty) – University of California, Davis. 
● Dean Simonton – InformationPhilosopher.com. 
● Simonton, Dean – WorldCat Identities. 
● Dean Simonton – Google Scholar. 
 

Sin  
In terminology, sin (TR:37), from the Latin sont- or sons, i.e. “guilty”, refers to a conceptualized act of wrongdoing (as 
contrasted with rightdoing); an action that is or is felt to be highly reprehensible. [1] 
 
Overview 
Historically, the concept of individual sin derives from the Egyptian theory of the negative confessions, i.e. 42 acts of 
wrongfulness forbidden by the Egyptian people, the number 42 signifying the number of nodes or “capitals” of upper 
and lower Egypt during the 1st dynasty formation of the Egyptian state. 
  
Further reading 
● Hough, Adrian. (2010). The Flaw in the Universe: Natural Disaster and Human Sin. O Books. 
  
References 
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External links 
● Sin – Wikipedia. 
 

Singh, Inderjit   
In hmolscience, Inderjit Singh (1996-) is an American philosopher and writer noted for 
his 2013 to present involvement in the Hmolpedia forums and his 2015 online postings 
from his learning experience. 
 
Overview 
In circa 2013, Singh amassed his own 300+ person genius collection, via his Facebook 
like (Ѻ) collection page. In 2014, Singh joined Hmolpedia, under the moniker 
NikolaTesla (Ѻ), after being drawn to the site via the genius rankings pages; thereafter 
becoming an active quick witted forum member, often focused on listing his top 50 
favorite geniuses and or attempting to calculate what he calls a “real IQ” (Ѻ) estimate 
for many thinkers. In 2015, Singh, via WordPress, started an InderjitSingh.net 
publication outlet, wherein he discusses his existive intellectual influences, including 
American street philosopher Start Loving and American electrochemical engineer Libb 
Thims, among other post-existive figures including: Socrates, Plato, Aristotle, 
Parmenides, Marcus Aurelius, Goethe, Thomas Jefferson, Bruce Lee, Confucius, 
Friedrich Nietzsche, Nikola Tesla, and Carl Sagan. 
 
Abioism  
Singh, during forum (Ѻ) dialogue, on the top 25 people existive of 2014, seems to have quickly latched on to the 
basics of the abioism position (Ѻ), a rather newer term, coined by Libb Thims (2015); whose rarified group includes: 
Thims, Alfred Rogers, Ferris Jabr, Jeff Tuhtan, Patrick Fergus; near-abioists include: Charles Sherrington, Francis Crick, 
Albert Szent-Gyorgyi, and Henri Atlan. 
 
Further reading 
● Singh, Inderjit. (2015). The Warrior. Amazon Digital Services. 
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Single elective affinity  
In chemistry, a single elective affinity or "single displacement 
reaction" (modern) is a reaction or affinity reaction, involving two 
affinities, in which one composition, consisting of two principles, 
is destroyed and at the same time a new compound is formed. [1] 
 
Bergman 
See main: EA|IAD: Reaction decipherment;  
The following, to given example of single elective affinity, shows 
Swedish chemist Torbern Bergman's reaction #20 (see: Bergman 
reaction diagrams), in his own words, the "decomposition of 
calcareous hepar by vitriolic acid", as re-shown below:  
 

 
 
The "+" sign here seems to indicate "with the addition of" [species indicated]; a reaction which, in words, is such that 
the calcareous hepar, 

 

( ) 

described such that it has its "proximate principles [are] united", which are calcareous earth (calcium oxide, CaO) and 
sulphur (S): 

 

( )  
and 

 

( ) 

is decomposed [reacts with] vitriolic acid (sulfuric acid, H2SO4):  

 

( ) 

in water, ∇ (H20), indicating that “the three surrounding bodies freely exercise their attractive powers in it”, to form 
gypsum and elemental sulphur: 

 

( ) 
 

and 
 

( ) 

The separation of the signs of calcareous earth and hepar inside the vertical bracket { represents breaking of the 
combination of these two “proximate principles” by the action of the vitriolic acid, which “attracts calcareous earth 
more strongly than sulphur does.” The signs of the calcareous earth and vitriolic acid are placed side by side above a 
complete horizontal bracket—the indication that a new combination—the point of which is turned downwards to 
imitate that the new compound (vitriolated calcareous earth or gypsum) is precipitated. The fact that sulphur, which 
is the other product of the reaction, also precipitates, is indicated by turning downwards the point of the lower 
horizontal half bracket. [12] In modern terms, calcium sulfide CaS is decomposed by sulfuric acid H2SO4 in water 
calcium sulfate CaSO4, which precipitates (down full-bracket) and to produce elemental sulfur S which precipitates 
(downward half-bracket); which, neglecting intermediates, would be written as: 
 

 
 
This reaction, of course, is an example of a single elective affinity (reaction). 
 

 

A cartoon depiction of divorce as a single 
displacement reaction (aka substation reaction or 
single elective affinity). [2] 
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Single-molecule thermodynamics  
In thermodynamics, single-molecule thermodynamics is the study of the thermodynamics of an individual molecule 
or single molecule in a system or of the measurement and description of quantities, variables, and or functions at the 
single-molecule level. The interaction of a single photon causing a single retinal molecule to do movement work, i.e. 
straighten or bend in conformation, might be a descent model example of a single molecule thermodynamics case 
study. 
 
Extensivity issue 
The subject of thermodynamics of a single molecule or for that matter single particle (single particle 
thermodynamics) is a tricky subject, to say the least. The science of thermodynamics, regardless, is applicable in its 
governing nature to both the single particle and the single molecule. This is captured well in subject initiator French 
physicist Sadi Carnot's 1824 pronouncement that: [5] 
 
“It is necessary to establish principles [of thermodynamics] not only applicable to steam engines but to all imaginable 
heat engines, whatever the working substance and whatever the method by which it is operated.”  
 
In this framework, the single molecule or single particle is defined as the "working substance" whose properties are 
governed by energy conservation (the mechanical equivalent of heat is a fixed ratio, whatever the means of 
transformation of work in to heat or heat into work) and entropy increase (caloric is not a reestablishable 
indestructible quantity).  
 
This universality proclamation, by Carnot, that thermodynamics applies to "whatever the working substance", as 
rooted historically in the universal framework of Boerhaave's law (1720), and prior to that experimental testing on 
various substances with the Papin digester (1680s), was eventually stylized in the mathematical language of German 
physicist Rudolf Clausius (1850-1865), according to which certain variables were defined as extensive (extensity), 
path-independent, state variables, or state functions; whereas others were defined as intensive (intensity), path-
dependent, variables; all of which seems to be crouched in the elusive "condition for an exact differential" framed 
around the internal atomic interpretation of an Avogadro number sized system (or working substance). Hence, when 
when theorizing outside of the normal thermodynamics black box, in subjects where particle or molecule count 
approaches a countable number, hesitancy comes to the fore in regards to the means, usage, quantification, and 
applicability of the standard model version of the extensive variables and intensive variables. This is evidenced well in 
Mexican thermodynamicist Karo Michaelian's 2005 justification for the use of Prigogine entropy in the 
thermodynamics quantification of species of ecosystems: 
 
“The total time change of entropy of the ecosystem (as for any open system) is a sum of an external term of no 
definite sign, and in internal production term of positive definite sign as required by the second law of 
thermodynamics: 
 

 
 

 
 
In the spirit of the virial expansion for a thermodynamic system communicating through n-body interactions, the total 
change of entropy of the ecosystem can be written as a many-body expansion of entropy changes due to interactions 
among individuals and among individuals and their external environment. Such a many-body expansion is obviously 
in complete accord with the extensity property of entropy.” 
 
The term “virial expansion” seems to have been introduced in 1901 by Dutch physicist Heike Kamerlingh-Onnes. [7] In 
any event, Michaelian's statement that it's "obvious" that the extensity property of entropy (in the Prigogine-
interpretation he uses) carries over absolutely into the quantification of n-bodies interacting in an ecosystem. What 
if, however, n = 10, as was the case during the great chimpanzee war (1970-1974), studied and followed by Jane 
Goodall in the Gombe national reserve, Nigeria, where following a series of growing tensions, a splinter group of 
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seven males and three females with their young split off from the main group and began to form their own troop; 
after which a war began, whereby subsequently the boundary entropy changes involved entropy quantifications 
such as the heat of battle, at the front, territory-infringement murders, etc., as well as the internal entropy changes 

internal work of total species genocide. [8] In this simple example, it is not at all "obvious" how the condition for 
an exact differential, which mathematically defines the extensity property of entropy, translates over to these types 
of heat measurement quantifications. 
 It sum, it is generally understood that measurements made on large ensembles of molecules are routinely 
interpreted using thermodynamics, but that the normal procedure of thermodynamic application diverge to a certain 
extent when measurements are made on single molecules. [1] This is not to say that the laws of thermodynamics are 
violated, but rather the assumptions behind the various state variables, measurements that quantify these variables, 
and state functions or equations that describe the behavior of the “system”, “working body”, or “working substance”, 
which in this case would be one molecule, require reformulation and a regression to first principles. 
 Thermodynamics as a scientific discipline is phenomenological, and as such is not dependent on concepts 
relating to particle interactions, such as is the case with statistical mechanics, but rather the particle interactions are 
dependent on the governing nature of the thermodynamics of the system. This is often overlooked by many scientists 
who falsely assume that statistical mechanics delivers the needed conceptual underpinnings. A well-formulated 
reminder of this fact can be found in a statement by American ecological engineer Robert Ulanowicz: [3] 
 
“Thermodynamics is a self-consistent body of empirical knowledge that may be readily verified without any recourse 
to microscopic particles. The aim of statistical mechanics was to lend credence to the atomic hypothesis by 
demonstrating that it could be related to the more fundamental empirical laws. A failure of this effort would have 
meant trouble for the microscopic hypothesis, not for thermodynamics.”  
 
One trend that one will find with small systems (1-1000 particle range), according to recent nanothermodynamics 
computer simulations, is that entropy becomes nonextensive, which raises possible issues on the integrating factor of 
the inexact heat differential, among other possible theoretical issues. In the 2005 article “Nonextensivity and 
Nonintensivity in Nanosystems” by Ali Mansoori and Pirooz Mohazzabri, they summarize that systems containing 
particles (argon-like particles) in the 2-1000 range show deviation from standard macrothermodynamics: [1] 
 
“Using extensive molecular dynamics simulations, we have investigated the extensivity of the internal energy and 
entropy as well as the intensivity of temperature and pressure in small thermodynamic systems. Atomic systems 
consisting of n³ (n = 2, 3, …10) argon-like particles interacting through the Lennard-Jones potential energy function 
have been studied. It is found that in small systems, contrary to macroscopic systems, internal energy and entropy 
are nonextensive whereas temperature and pressure are nonintensive. These deviations from macroscopic 
thermodynamics, that continue to remain detectable even in systems containing as many as 1000 particles, are in 
agreement with theoretical predictions.” 
 
By extrapolation downward, one may expect to find further formulaic derivation when the system consists of one 
atom, one molecule, or one particle (single particle thermodynamics).  
 
Human thermodynamics 
In the various subjects of human thermodynamics, analysis is generally done on systems consisting of an integer 
number of reactive human molecules, generally greater than two or more, upwards to the size of the population of 
one country, or boundaried systems consisting of upwards of one billion human molecules, in the case of India and 
China. [2] An example of a single molecule thermodynamics subject in human thermodynamics is psychodynamics, in 
which thermodynamic formulation and description of the states of mind of an individual human molecule are 
attempted in order to develop theory and give psychological guidance and counseling, a field largely developed by 
Austrian psychologist Sigmund Freud as outlined in his 1895 "A Project for Scientific Psychology". 
 
See also 
● Microthermodynamics 
● Macrothermodynamics 
● Phenomenological thermodynamics 

● Small-systems thermodynamics 
● Molecular thermodynamics 
● Nanothermodynamics 
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Single particle thermodynamics  
In thermodynamics, single particle thermodynamics is the study of how the 
laws of thermodynamics apply to systems comprised of one particle, atom, 
or molecule. 
 
Overview 
The subject of single particle thermodynamics is a bit of an uncharted 
subject. Some, steeped in statistical interpretations of thermodynamics, will 
naively conclude that the laws of thermodynamics fall apart at the single 
particle level. This subject seems to come up, here and there, in discussions 
of the second law. American theoretical physicist Richard Morris, in 1985, for 
example, stated that: [1] 
 
“The law of entropy increasing is only a statistical law; it is not ‘fundamental’ 
because it cannot describe the behavior of an individual atom or molecule; it 
deals with the average number of them. Entropy is not a concept that can be 
meaningfully applied to a single particle, or even to a small number of 
particles.” 
 
This is one of the commonly ‘supposed’ violations of the second law. The 
issue here is that Morris seems to be unaware that the subject of small systems thermodynamics exists (as well as 
nanothermodynamics); second, that Morris may be a closet Christian, objecting to the second law owing to religious 
beliefs about God and free will (as his book is filled with this discussion); third, entropy being simply a mathematical 
formulation of heat, Morris is missing that fact that even single molecule (or single atom or particle), contained in a 
system (or volumetric region), can be heated and cooled so as to act as the working body of a heat engine, and thus 
produce work, but not perpetual motion work, meaning that heat added and taken away during each stroke, will not 
compensate each other exactly. 
 In any event, Morris cites John Wheeler who said “ask any molecule what it thinks of the second law of 
thermodynamics and it will laugh at the question”, which Morris interprets to mean that:  
“The behavior of a single molecule can only be described by the basic, time-symmetric laws of physics, such as those 
of mechanics or quantum mechanics. The behavior of an individual molecule is not constrained by the law of 
increasing entropy.”  

Morris, here again, is showing is ignorance of basic science, in favor of some underlying motive (possibly 
subatomic particle dynamics issues, being that he discusses positron-electron annihilations). Of note, he seems to be 
unaware that quantum mechanics was derived from the second law by German physicist Max Planck. Second, his use 
of the term “law of increasing entropy” signifies that he has an elementary understanding of thermodynamics.  
 
Emergent concepts 
American physicist Steven Weinberg, on the platform of Philip Anderson’s discussions of emergence, amid 
discussions of reductionism and which science is the most fundamental, states, rather questionably, that 
temperature and entropy are "emergent concepts" (see also: emergent property): [2] 
 

 

An example of single particle 
thermodynamics, namely a single 
molecule in a piston and cylinder, used in 
the derivation of entropy by Leo Szilard 
(1922) and Gilbert Lewis (1930), 
respectively. [3]  
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“Even though thermodynamics has been explained in terms of particles and forces, it continues to deal with 
emergent concepts like temperature and entropy that lose all meaning on the level of individual particles.” 
 
(add discussion) 
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Singularity  
In science, a singularity is an infinitely dense point said to be located 
at the center of a black hole, where the laws of physics, supposedly, 
no longer apply, and is surrounded by an event horizon so it cannot 
be seen. [1] 
 
History 
The term singularity was introduced in the 1960s and 1970s works 
John Wheeler, coiner of the term “black hole”, Subrahmanyan 
Chandrasekhar, Rodger Penrose, and Stephen Hawking. In 1976, in 
relativistic thermodynamics, the term “Schwarzchild singularity” was 
being used, referring to the Schwarzchild radius corresponding to 
the formation of a singularity. [2] 
 
Universe 
In 1920, American thinker William Sidis posited that the universe 
may have started in a “big collision”. [4] In 1943, English thermodynamicist Alfred Ubbelohde posited that, just as 
there is a lower limit to temperature (third law) there may be an upper limit to temperature, such that at sufficiently 
high temperatures, all matter may resolve into radiation, and that this upper limit of temperature may be related to 
some kind of thermodynamic ‘starting-point’ of the universe. [5] In the 1973 book The Large Scale Structure of Space-
Time (and followup 1986 A Brief History of Time), Stephen Hawking seems to have introduced the view that the 
universe originated as a “initial singularity” some 10 to 15 billion years ago. [6] 
 
Thermodynamics 
Depending on argument, some have posited that the so-called initial singularity of the universe started in either a 
state of low entropy or of high entropy. 
 
Religion 
In the mid 20th century, religious theorizers began to argue that the singularity was god, created by god, or the 
power or force of god, or something to this effect. An example is found in the work of British astrophysicist Edward 
Milne, published between 1933 and 1950, who argues that owing to the creative power of god, the universe must 
have started in a point-singularity; Milne also discussed this theory in the context of Rudolf Clausius' end state heat 
death theory, which he seems to have objected to. [3] 
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Artistic Cartesian coordinate rendition of a 
singularity formed inside of a black hole. 
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Sisney, Lex   
In human physics, Lex Sisney (c.1968-) is an American business consultant noted for [] 
 
Overview 
In 2012, Sisney, in his Organizational Physics: the Science of Growing a Business, applied 
concepts such as force and English physicist Isaac Newton’s laws of motion to things 
such as business execution; the following is an excerpt from his acknowledgments 
section: [1] 
 
“When it comes to physical sciences, this book will reference the luminaries of classical 
physics, as well as biology and systems theory. These include Ludwig von Bertalanffy, 
one of the founders of general systems theory, who helped us see that systems are 
everywhere and exhibit some common properties; Edward Lorenz, the mathematician 
and meteorologist who worked in obscurity while identifying the principles of chaos 
theory; Charles Darwin, the legendary biologist and grandfather of evolution theory 
who recognized that the single greatest mistake a species can make is to fail to adapt to its environment; Rudolf 
Clausius, who introduced the world to the principles of thermodynamics and the concept of entropy; and, of course, 
the greatest classical physicist, Isaac Newton, who helped us understand the laws of motion and momentum.” 
 
Lex's approach seems to be a mixture of business thermodynamics, business physics, possibly even mixed in with 
business chemist ideas. In the introductory section of the book, Sisney gives what he calls the six laws of 
organizational physics: 
 
1. An organization is a complex system. 
2. An organization is subject to the first law of thermodynamics. 
3. An organization is subject to the second law of thermodynamics. 
4. An organization must shape and respond to its environment and do so as a whole system, including its parts and 
sub-parts. 
5. An organization is subject to the conditions of its environment. 
6. An organization is subject to the laws of motion. 
 
Each of which he clarifies further with synopsis paragraphs. Then, after quoting the famous Arthur Eddington 
“supreme law” quote, states the generic motto: “you, me, and everything in the universe are ultimately falling apart 
over time. Wherever we find aging, disintegration, deterioration, and disorder we’re looking at entropy at work”, 
then gives the following formula for success: 
 

 
 
which seems to the gist of his book, which seems to be angled as being a type of CEO guidance book. 
 
Other 
In 2005, Sisney published Ready for Enlightenment?, which he describes as a "guide to spiritual development for Type 
A leaders, which has been endorsed by luminaries like Deepak Chopra, Gay Hendricks, and Barbara Marx Hubbard", 
which would seem to give a red flag indication that his "physics" is likely to be biased towards new age types of 
spirituality. 
 
See also 
● Dan Cobley 
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Slave stealing parable  
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In hmolscience, slave stealing parable 
(TR=12), “stealing slave anecdote” or 
“determinism defense argument”, refers to 
the parable, cited by Diogenes Laertius, about 
how one day, in circa 270BC, Greek 
philosopher Zeno of Citium caught his slave 
stealing and proceeded to beat him for his 
actions, amid which the slave decried "but it 
was fate that made me steal", to which Zeno 
retorted "and me to beat you for it". The 
anecdote tends to be a discussion starting 
point in dialogues on absence of free will, 
determinism, punishment, guilt, and justice, 
individual action (or the individuality 
problem), in a fully deterministic universe. 
 
Zeno’s slave  
In 270BC, Greek philosopher Zeno of Citium, 
who did not believe in slavery, but 
nevertheless had a slave, is reported to have 
caught his slave stealing and set about giving 
him a beating for punishment. The incident is 
reported by Diogenes Laertius, as follows: (Ѻ) 
  
“Zeno, they say, was whipping a slave for stealing. When the latter said, ‘It was decreed by fate for me to steal’, Zeno 
replied, “And to be beaten’.”  
 
In short, according to another translation, knowing Zeno’s creed, the slave is reported to have said: [1] 
 
“But you should not punish me for stealing. The destiny of the ages, over which I have no control, has determined 
that I should steal.” 
 
To which Zeno is supposed to have answered: 
 
“The destiny of the ages, over which I have no control either, has also determined that I should beat you for it.” 
 
Another variant of the parable is as follows: (Ѻ) 
 
“Long, long ago, before we were governed by Christian morality, the Eleatic Zeno, preached fatalism, which is very 
much like determinism. One day he caught his slave stealing and thrashed him for it. Eimasto moi klephai ("It was 
destined that I steal from you”), said the slave, “and also to be trashed” was the laconic answer of Zeno.  
 
Zeno's slave stealing parable is what America physical organic chemist George Scott calls physical determinism; he 
cites this anecdote of Zeno as the best known ancient deterministic system of philosophy. [2] 

 

A rendition (Ѻ) of the famous 270BC "slave stealing parable", attributed to 
Zeno of Citium, or "determinism defense" argument, according to which the 
wrongful slave, thief, or murder, pleads for forgiveness, leniency, or 
clemency, on the reasoning or logic that in a deterministic universe, his 
actions were carried out by forces beyond his control (see: external force), 
hence he should be absolved of the said crimes and not be punished. [4] 
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Determinism plea 
In 2012, English anti-materialism philosopher Edward Ockham gives 
the following rendition of the determinism argument:For more than 
200 years, materialists have promised that science will eventually 
explain everything in terms of physics and chemistry. Believers are 
sustained by the faith that scientific discoveries will justify their 
beliefs. 
 
“Sometimes a crude materialism of this sort is used to justify malicious 
actions. "OK I lied to you, but I am only a collection of atoms, and 
concepts like good and evil and being 'wrong' [or 'right'] are not 
appropriate to collections of atoms. Therefore what I did was not 
wrong". Which reminds of the story (I can't remember where I read it), 
of the man who was about to be executed for murder the next day, 
and pleaded to the king for clemency. "I could not help my actions, I 
was determined by my nature and by the stars to commit these evil 
deed, it was all predestined". To which the king replied "I forgive you. I 
also forgive the man who is to execute you tomorrow".” 
 
Some of this argument, by Ockham, is a combination of the 
determinism argument and the more recent "my atoms made me do 
it" objection (see: physicochemical morality puzzles). 
 
Discussion 
American freedom theory philosopher Orlando Patterson (1991) argues that Zeno, like Plato, was not bothered with 
the issue of how to reconcile laudable dignity with complete determinism, whereas Chrysippus, comparatively, was 
preoccupied with it; an issue that Patterson distinguishes as “inner freedom”, the power to act independently, as 
contrasted with “inner slavery”, which is the absence of such power; which he also distinguishes between “outward 
slavery”, which he defines as external subordination. [4]  
 In modern terms, unnatural process are by definition "exergonic" which means that the absorb energy from the 
surroundings in order to make them work and processes of this, by classification, are non-spontaneous, which means 
they won't go on their own, but have to be driven into existence via coupling; in short, unnatural processes tend to 
be destroyed, short-lived (short reaction extent), or "trashed" as Zeno put it, in the course of the reactions or 
destines of the universe, because they are actions that move upwards on the potential energy scale, and hence are 
inherently and increasingly unstable. 
 This, of course, spills into the Goethean revolution, according to which the "blame" or "guilt" is not to be 
assigned to the to the person per se (or weight of soul in religio-mythology speak), but rather, correctly, in the human 
chemical thermodynamics perspective, as Goethe saw things in 1796 (see: Goethe timeline), to the external forces 
(predominately) and internal forces (marginally), the judgment decided by evolved weighted consensus of the 
system, the morality of which changes per era and population density size 
 
Quotes 
The following are related quotes: 
 
“Those who have affirmed that the soul is distinguished from the body, is immaterial, draws its ideas from its own 
peculiar source, acts by its own energies, without the aid of any exterior object, have, by a consequence of their own 
system, enfranchised [liberated] it from those physical laws according to which all beings of which we have a 
knowledge are obliged to act. They have believed that the soul is mistress of its own conduct, is able to regulate its 
own peculiar operations, has the faculty to determine its will by its own natural energy; in a word, they have 
pretended that man is a free agent.” 
— Baron d’Holbach (c.1770), “A Defense of Determinism” (Ѻ) 
 
“For how stands the fact? That, next to the greatness of these cosmic forces, the quality which most forcibly strikes 
everyone who does not avert his eyes from it is their perfect and absolute recklessness. They go straight to their end 
without regarding what or whom they crush on the road. Optimists, in their attempts to prove that ‘whatever is, is 
right,’ are obliged to maintain, not that nature ever turns one step from her path to avoid trampling us into 
destruction, but that it would be very unreasonable in us to expect that she should. Pope's ‘Shall gravitation cease 
when you go by?’ may be a just rebuke to anyone who should be so silly as to expect common human morality from 
nature. But if the question were between two men, instead of between a man and a natural phenomenon, that 
triumphant apostrophe would be thought a rare piece of impudence. A man who should persist in hurling stones or 
firing cannon when another man 'goes by,' and, having killed him, should urge a similar plea in exculpation, would 
very deservedly be found guilty of murder. In sober truth, nearly all the things which men are hanged or imprisoned 
for doing to one another are nature's every-day performances.” 

 

A “determinism argument”, aka predestination, 
plead cartoon (Ѻ) by Roy Delgado.  
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— John Mill (1852), “Essay on Nature” [7]  
 
“If neuronal events in the brain determine behavior, irrespective of whether they are conscious or unconscious, it is 
hard to find room for free will. But if free will does not exist, there can be no responsibility, and the structure of 
human societies must be revised.” 
— Christian de Duve (1995), Vital Dust [6]  
 
“If the soul is out of a job, well some people, obviously, would think that’s terrible, but the worst thing we could find 
out is that we don’t have souls [see: soulless bag of chemicals]. But, it could also be a wonderful thing. Our taste for 
justice is a useful illusion.” 
— Joshua Greene (2013), Moral Tribes [5]  
 
See also 
● Killing spree paradox | | Physicochemical morality puzzles 
● Nichols-Knobe determinism study [5] 
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Slosson, Edwin   
In hmolscience, Edwin Slosson (1865-1929) an American religion reconciling chemist 
noted for a number of publications on the application and integration of physics and 
chemistry into the humanities, such as: turnover rate (1902), his suggestion for a 
college department of humanized physics (1910), giving an in depth review of Wilhelm 
Ostwald’s 1912 book The Energetic Imperative (energetic imperative), religion and 
chemistry reconciliation attempts (1925), among others. 
 
Religion | Chemistry 
Slosson is unusual, as far as chemists who write on religion go, in that his belief system 
consisted of the core belief that "God's willings are the immutable laws of nature". [7] 
Beyond this staple "god = nature" Spinozian like logic, some of his later religion + 
science writings are semi-cogent, as far as theistic scientists go. His 1925 book Sermons 
of a Chemist, e.g., attempts to integrate atoms, relativity, with the Bible and ideas on 
God. [3] Slosson, for example, comments on the similar views of American biochemist 
Albert Mathews.  
 
Two cultures university department 
See main: Two cultures department 
In 1910, Slosson, in his Great American Universities, analysis of the programs of the top universities in America, based 
on funding, in his chapter on the Princeton University, stated the following: [4] 
 
“Every university should have a Department of Applied Greek and a complementary Department of Humanized 
Physics, and the benefits of these departments also should be extended as freely as is practicable to those who need 
them most, that is, to those whose main work is in another field.” 
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Interestingly, and somewhat prophetically or ironically, depending on one's view, Princeton turned out to be the first 
to produce such a department, namely the Princeton Department of Social Physics, which ran, under the direction of 
American physicist John Q. Stewart, for about a decade into the 1950s. In 2013, American justice systems professor 
Curtis Blakely was citing the above Slosson quote as indication of need to begin initiate the teaching of sociophysics in 
America's universities. [5] Other similar departmental establishment efforts can be found in recent works, efforts, 
and symposiums meetings of Romanians economist Gheorghe Savoiu and physicist Ion Siman, as discussed in their 
2012 chapter "Sociophysics: A New Science or a New Domain for Physicists in a Modern University. The recent 
ongoing efforts of American electrochemical engineer Libb Thims to establish America's first physical humanities 
department is another example. 
 
Major prophets 
In the summer of 1910, Slosson went to the homes of the following six men, each of whom he considered a prophet 
of his time:  
 
● Maurice Maeterlinck | Interpreter of the animate and 
inanimate world 
● Henri Bergson 
● Henri Poincare 
● Elie Metchnikoff | Op mis c philosophy theorist 
● Wilhelm Ostwald | Author: Natural Philosophy 
● Ernst Haeckel | Champion of Darwinism, Monism, 
author: Riddle of the Universe  

 

 
“Each age has its own prophets, men who bring 
to it distinctive messages and present them in 
such effective form as to sway the currents of 
contemporary thought.”  

 
Interestingly, in comparing the latter two, Oswald and Haeckel, he states that Haeckel was led to extreme mechanism 
by grounding his philosophy in the first law, whereas Ostwald, arrived at a more dynamic view by emphasizing the 
second law, as summarized by Cynthia Russett. [6] This, however, may be in need of fact checking, as Ostwald was 
primarily an energeticist, i.e. first law chemist.  
 
Other 
At one point, Slosson advocated an effort to interpret history in terms of its relation to the second law of 
thermodynamics. On this subject, Slosson lectured before learned groups and had hoped to bring his ideas together 
in systematic form on some future occasion; an effort, however, that was cut short by his early death (dereaction).  
 
Reiser 
In 1935, American philosopher Oliver Reiser, a correspondent of Slosson, commented in a footnote in his book 
Philosophy and Concepts of Modern Science, in his discussion section on the social energetics theorists, who brought 
physical chemistry methods to bear on social problems, such as Wilhelm Ostwald, Henry Adams, and Thomas Carver, 
that “I shall do my best to carry this view a step forward”; meaning that Reiser's aim was to continue the work on the 
thermodynamic application to history started by Slosson. [1] 
 
Education 
Slosson completed his BS (1890) and MS (1892) at the University of Kansas and his PhD in 1902 at the University of 
Chicago. From 1891 to 1903, Slosson was a chemistry professor at the University of Wyoming and working chemist at 
the Wyoming Agricultural Experimental Station. After this, moved to New York to become literary editor of the 
Independent. He became head of the Science Serves in 1921. [2] Slosson also worked as a professor of journalism. 
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● Edwin Emery Slosson – Wikipedia.  
 

Sloughing hypothesis  
In hmolscience, the sloughing hypothesis is an argument 
which posits that cyclically mass extinctions, said to occur 
every 26-million years, occur according to the logic that 
the earth, defined as a molecule (see: earth molecule), 
sheds its skin (biosphere), in cycles similar to the way a 
human, defined as a molecule (see: human molecule), or 
the sun, defined as a type of molecule (see: sun 
molecule), sheds it skin.  
 
Fischer-Arthur hypothesis 
In 1977, A.G. Fischer and M.A. Arthur (“Secular Variations in the Pelagic Realm”), introduced the extinction periodicity 
hypothesis, by posited (Ѻ) that mass extinctions occur cyclically ever 32-million years. 
 
Alvarez hypothesis | Meteoroid impact theory 
In the 1970s, Luis Alvarez (1911-1988), after winning the trivial matter of the 1968 Nobel Prize in physics (1968), for 
the discovery of a large number of resonance states, in elementary particle physics, made possible through his 
development of the technique of using hydrogen bubble chamber and data analysis, solved the mass extinction 
problem—posed to him by his son geologist Walter Alvarez—of specifically the extinction of dinosaurs, 65 million 
years ago, via so the so-called "Alvarez hypothesis" and the technique of iridium sampling in a specific clay layer 
around the globe and the so-called “killing mechanism” (Neil Shubin, 2013) proposal that when an asteroid hits the 
earth it vaporizes, thus blocking out light, killing plants, effectively dismantling the food chain. The following shows 
the meteoroid impact theory view of the mass extinction of the dinosaurs 65-million years ago, showing an atom to 
fish to dinosaur evolution window, followed by an fish to human evolution window: [2] 
 

 
 
Mass extinctions | Periodicity hypothesis 
In 1972, following the late 1960s so-called Woods Hole paleontology conference, interjected into a 10 year period 
(1972-1982) of transforming the mass of known fossil data in Treatise on Invertebrate Paleontology, and other data 
bases, per suggestion of his PhD advisor Stephen Gould, into a computer database, in aims to discern possible 
patterns in the "history of life" (Neil Shubin, 2013), found that the data suggested five mass extinctions, and building 
on the so-called “extinction periodicity hypothesis” (or Fischer-Arthur hypothesis), introduced in 1977 by A.G. Fischer 
and M.A. Arthur, together with David Raup, hypothesized in 1984 (Ѻ) that mass extinctions occur cynically ever 26-
million years. [4] 
 
Sloughing hypothesis | Exodermal regeneration theory 
In circa 2005, American electrical engineer Libb Thims posited that the cyclical twenty-six million years, on average, 
annual mass extinction cycles, known to have reoccurred on the surface of the earth in a periodic manner, wherein 
about 95 percent of all life forms (powered animate atomic geometries) of a mass size, bigger than about a mouse, go 
extinct, is a type of "exodermal regeneration cycle", wherein the earth or earth molecule sheds, reincorporates, and 
then restarts the growth of its skin, biosphere, or integumentary system over again. [1] This model would be in 
alignment with other known outer layer cycles: [1] 
 
(a) the human shedding its skin each lunar cycle (28 days) 
(b) a snake shedding its skin every semi-yearly molt 
(c) the sun shedding its magnetic skin at each sun spot cycle (12 years) 
 
In short, each entity, snake (snake molecule), human (human molecule), earth (earth molecule), sun (sun molecule), 
is a type of molecule with a specific molecular formula, and according to photon input (and followup growth) 
governed by the surface law, the external layers of molecule, above a certain size, must renew.  
 
References 

 

A quote by Friedrich Nietzsche on the conception of humans as 
part of the skin of the earth. [3]  
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Small, Albion   
In social chemistry, Albion Small (1854-1926) was an American sociologist noted for his 
1899 “A ‘Unit’ in Sociology”, wherein he posited that "general sociology" might well be 
modeled akin to "general chemistry". 
 
Overview 
In 1899, Small, in his “A ‘Unit’ in Sociology”, asserted that ‘general sociology’ might be 
defined as ‘the science of human atoms and their behavior’, on the model of ‘general 
chemistry’, defined as the science of atoms and their behavior. In his own words: [1] 
 
“General chemistry is sometimes defined as ‘the science of atoms and their behavior.’ 
The same chemists who use this definition acknowledge that they have never 
discovered the hypothetical ‘free atom.’ The only close likeness in this respect that I 
can discover between general sociology and general chemistry or biology is in the fact 
that we must use the conception of human individuals, although we can find no such 
object in reality as the free individual. If we should describe sociology as ‘the science of 
human individuals and their behavior’ we should be in verbal uniformity with one way of defining chemistry; but I do 
not see any profit from that fact in the shape of more knowledge about society. Unless we are willing however, to 
take as our ultimate concept ‘the human atom,’ ‘the individual,’ ‘the social man,’ or whatever we may choose to 
name the irreducible element in societary combinations, I see nothing but arbitrariness in the plan of adopting a ‘unit 
of inquiry.’ Is it not a purely gratuitous assumption that at present sociology needs or can use a unit of inquiry in the 
sense to which Professor Lindsay seems most to incline?”  
 
This concept was conceived in critique of American sociologist Samuel Lindsay’s earlier 1898 discussion of units of 
consideration in sociology. [2]  
 
Education 
Small studied theology from 1876 to 1879 at the Andover Newton Theology School, in Newton, Massachusetts; then 
German history, social economics, and politics at the University of Leipzig and the University of Berlin, from 1879 to 
1881; then taught at Colby College, Waterville, Maine, in the 1880s; in 1889, he completed his PhD, with a thesis “The 
Beginnings of American Nationality”, at Johns Hopkins University. In 1892, Small founded the Department of 
Sociology at the University of Chicago and in 1895 founded the American Journal of Sociology, the oldest scholarly 
journal of sociology in the United States. [3] During this period, in the early years of forming the University of Chicago 
sociology department, Small studied with American engineer and physicist turned sociologist and economist Frank 
Carlton, who thought along similar lines and mindset, in regards to modeling sociology and economics on physics and 
chemistry. [4] 
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Smalley, Richard   
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In hmolscience, Richard Smalley (1943-2005) was an American chemist and physicist, a 
closet creationist by belief, a co-discoverer of C60, i.e. Buckminsterfullerene (1985), 
noted for his 2001 views on relationship love and nanobot reaction free energies of 
interaction.  
 
Overview 
In 2001, Smalley, in his “Of Chemistry, Love and Nanobots”, a publication amid his 
public nanorobot debate with Eric Drexler, stated some interesting views on love and 
chemistry; the main sections of which are as follows: 
 
“WHEN A BOY AND A GIRL fall in love, it is often said that the chemistry between them 
is good. This common use of the word “chemistry” in human relations comes close to 
the subtlety of what actually happens in the more mundane coupling of molecules. In a 
chemical reaction between two “consenting” molecules, bonds form between some of 
the atoms in what is usually a complex dance involving motion in multiple dimensions. 
Not just any two molecules will react. They have to be right for each other. And if the chemistry is really, really good, 
the molecules that do react will all produce the exact product desired.”  
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 76) 
 
“In an ordinary chemical reaction five to 15 atoms near the reaction site engage in an intricate three-dimensional 
waltz that is carried out in a cramped region of space measuring no more than a nanometer on each side.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 76) 
 
These are interesting statement and views. A few paragraphs later, however, we see his religious belief internal 
conflicts bubble to the surface: 
 
“If the nanobot could really build anything, it could certainly build another copy of itself. It could therefore self-
replicate, much as biological cells do.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 76) 
 
The prefixes ‘bio-’ (religio-mythology) and ‘self-’ (perpetual motion) are recursive trick to pacify his inherent 
confusions. Life, in short, does not exist. Smalley, however, with his Christian beliefs, wants to scientifically argue that 
it does exist. This confusion carries forward in the following points of mis-logic: 
 
“Self-replicating nanobots would be the equivalent of a new parasitic life-form, and there might be no way to keep 
them from expanding indefinitely until everything on earth became an undifferentiated mass of gray goo.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 76) 
 
Something that “expands indefinitely”, i.e. nanobot gray goo, violates the laws of thermodynamics, and is therefore 
impossible; Smalley’s religious convictions, however, blinds him form this fact. He continues: 
“Perhaps they would really become ‘alive’ by any definition of that term. Then, in the memorable words of Bill Joy, 
the chief scientist at Sun Microsystems and someone who has worried in print about the societal implications of 
proliferating nanobots, the future simply would not need us.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 77) 
 
Smalley here vents the illogic of his religious belief that the future “needs” humans, which he believes are “alive”. The 
following is cogent: 
 
“Atoms are tiny and move in a defined and circumscribed way—a chemist would say that they move so as to 
minimize the free energy of their local surroundings.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 77) 
 
“The electronic “glue” that sticks them to one another is not local to each bond but rather is sensitive to the exact 
position and identity of all the atoms in the near vicinity.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 77) 
 
The following is his the chemistry of love is “like” the chemistry of nano-reactions statement: 
 
“Chemistry is subtle indeed. You don’t make a girl and a boy fall in love by pushing them together (although this is 
often a step in the right direction). Like the dance of love, chemistry is a waltz with its own step-slide-step in three-
quarter time. Wishing that a waltz were a merengue—or that we could set down each atom in just the right place—
doesn’t make it so.” 
— Richard Smalley (2001), “Of Chemistry, Love and Nanobots” (pg. 77) 
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(add discussion) 
 
Religion 
Smalley seems to have been a closet Christian scientist, superficially critical of religion while an active academic, but 
teetering off into creationism in his last years. In 2004, Smalley, in a debate at Tuskegee University on evolution and 
creationism, stated that the burden of proof was on those who don't believe Genesis was right and that the Creator is 
still involved. [3] In 2005, Smalley, stated that the publication of Who Was Adam? (2005), by Reasons To Believe (Ѻ) 
scholars Fazale Rana and Hugh Ross, convinced him that evolution was not possible: [3] 
  
“After reading Origins of Life with my background in chemistry and physics, it is clear evolution could not have 
occurred. The new book Who Was Adam, is the silver bullet that puts the evolutionary model to death.”   
  
In May 2005, Smalley in his last few months of existence, prior to dereaction (death) from Leukemia (Oct 28), stated 
the following: [2] 
 
“Recently I have gone back to church regularly with a new focus to understand as best I can what it is that makes 
Christianity so vital and powerful in the lives of billions of people today, even though almost 2000 years have passed 
since the death and resurrection of Christ. Although I suspect I will never fully understand, I now think the answer is 
very simple: it's true. God did create the universe about 13.7 billion years ago, and of necessity has involved himself 
with his creation ever since. The purpose of this universe is something that only god knows for sure, but it is 
increasingly clear to modern science that the universe was exquisitely fine-tuned to enable human life. We are 
somehow critically involved in his purpose. Our job is to sense that purpose as best we can, love one another, and 
help him get that job done.” 
 
Here Smalley indicates his belief in the fine-tuning argument, that he doesn’t know what purpose is, that we must 
“love one another”, that Jesus Christ was a real person, and not mythology, that he believes the big bang was god 
made, and that he believes in resurrection, and peculiarly that god is an evolving entity.  
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Smil, Vaclav   
In science, Vaclav Smil (1944-) is a Czech-born Canadian earth and mineral sciences 
scholar noted for summary works on the topics of the Haber process, Fritz Haber, 
Eduard Sacher, and a general history of energy technologies. [1] 
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In human physics, Adam Smith (1723-1790) (IQ=170) was a Scottish social philosopher 
and political economist noted for his 1759 Theory of Moral Sentiments—the first 
chapter of which described as "striking" by Charles Darwin (Descent of Man, 1871)—a 
book conceived as a prelude to his Inquiry into the Nature and Causes of the Wealth of 
Nations (1776), in which he describes his "invisible hand" notion, conceives of people as 
atoms or particles in a system held together by enforced natural justice. Smith’s 
formulation of justice, supposedly, is seen as a negative formulation of Vilfredo Pareto's 
optimality. (Ѻ)  
 
Education 
Smith, whose father died (dereacted) before he was born, was supposedly a sickly child, 
who at the age of 3 was kidnapped from his uncle’s porch by gypsylike vagrants known 
as “tinkers”, albeit later rescued by his uncle. Thereafter, Smith was known as a 
bookworm with a spectacular memory, who entered the University of Glasgow at age 
14, then Oxford University at age 17, then became appointed professor of “moral philosophy” at the University of 
Glasgow. In 1764, Smith left Glasgow for London and then to France as he tutored the young Duke of Buccleuch, 
during the course of which he began to familiarize himself with the new economic ideas of the physiocrats, especially 
with the work of French physician turned economic theorist Francois Quesnay. Smith, supposedly, agreed with 
Quesnay in all respects except that whereas Quesnay argued that the source of economic strength or wealth was 
“land”, Smith reasoned that the source was “labor”. [7]  
 
Newton 
Smith's an attempt at formulation of the general laws of economics, is said to have been directly inspired and shaped 
by English physicist Isaac Newton’s 1687 formulation of the laws of motion. [1] Smith is said to have found particular 
inspiration in Newton's notion of causative forces. [2] 
 
Humans | Atoms or particles 
In his 1759 The Theory of Moral Sentiments, Adams declares that man is an atom or particle of the system and that 
justice is the main pillar that keeps humans as atoms bound together into a fabric: [6] 
 
“A wise man never complains of the destiny of providence, nor thinks the universe in confusion when he is out of 
order. He does not look upon himself as a whole, separated and detached from every other part of nature, to be 
taken care of by itself and for itself: he regards himself in the light in which he imagines the great genius of human 
nature, and of the world, regards him: he enters, if I may say so, into the sentiments of that divine being, and 
considers himself as an atom, a particle, of an immense and infinite system, which must and ought to be disposed of 
according to the conveniency of the whole. 
 Justice, on the contrary, is the main pillar that upholds the whole edifice. If it is removed, the great, the immense 
fabric of human society, that fabric which to raise and support seems in this world, if I may say so, to have been the 
peculiar and darling care of nature, must in a moment crumble into atoms. In order to enforce the observation of 
justice, therefore, nature has implanted in the human breast that consciousness of ill-desert, those terrors of merited 
punishment which attend upon its violation, as the great safe-guards of the association of mankind, to protect the 
weak, to curb the violent, and to chastise the guilty.” 
 
This work is said to have formed the basis of Smith's later 1776 Inquiry into the Nature and Causes of the Wealth of 
Nations. 
 
Invisible hand | human molecules 
Smith, in his The Theory of Moral Sentiments, also famously introduced the theory of the invisible hand: [3] 
 
“Led by an invisible hand to promote an end which was no part of his intention, by pursuing his own interest he 
frequently promotes that of the society more effectually than when he really intends to promote it. I have never 
known much good done by those who affected to trade for the public good. It is an affectation, indeed, not very 
common among merchants, and very few words need be employed in dissuading them from it.” 
 
Herein, Smith describes a selfish landlord as being led by an invisible hand to distribute his harvest to those who work 
for him. The “invisible hand” model was later said to have been carried over into the social mechanics models of Leon 
Walras and Vilfredo Pareto, both of which employed human molecule models. This human molecule based invisible 
hand social mechanics logic thus slowly was carried over into economics. An example of this is the following 1967 
usage by Spanish economist Jose Sampedro: [4] 
 
“Initiated by the physiocrats and was finally popularized in Adam Smith’s formula of the invisible hand … making it 
easy for each man to satisfy his own egoism. Once this idea had become generally accepted capitalism had defeated 
the attitudes that hindered its early advance. This implies the theoretical negation of the social structure in a radical 



4464     Hmolpedia 
way since the doctrine of capitalism conceived the economy as a cluster of human molecules related to each other on 
a purely economic basis.” 
 
Another version of this is found in a 1999 summary of neoclassical economics, by Robert Costanza and Thomas Prugh, 
who give the following position: 
 
“The welfare of human society is best served by the view of people as ‘human molecules’ who, by pursuing their own 
interests through the market, inevitably promote the general good. There is little need to consider things from the 
ecological point of view and embrace the notions of interaction, interdependence, community, and the noneconomic 
relations people enjoy with each other and with the natural world.” 
 
albeit only to argue that this so-called neoclassical economist position is a questionable viewpoint to adhere, in their 
view. [5] 
 
Tributes 
The following are noted Smith tributes: 
 
“Adam Smith inspired belief in the merit of melding the Newtonian physics of the material world with the science of 
human behavior.” 
— Tom Siegfried (2006), A Beautiful Math: John Nash, Game Theory, and the Quest for a Code of Nature [7] 
 
References 
1. Hetherington, Noriss. (1983). “Isaac Newton’s Influence on Adam Smith’s Natural Laws in Economics” (abs), Journal 
of the History of Ideas, 44: 497-505. 
2. Daniel, Gilles and Sornette, Didier. (2008). “Econophysics: Historical Perspectives”, in: Encyclopedia of Quantitative 
Finance (abs), Rama Cont (eds). Wiley, 2010. 
3. Invisible hand – Wikipedia.  
4. (a) Sampedro, Jose L. (1967). Decisive Forces in World Economics (Adam Smith, human molecules, pg. 134). 
HcGraw-Hill. 
(b) Jose Luis Sampedro (Spanish → English) – Wikipedia.  
5. Prugh, Thomas and Costanza, Robert. (1999). Nature Capital and Human Economic Survival (“human molecules”, 
pgs. 16-17; Section: “Economics and Entropy”, pgs. 40-42). CRC Press.  
6. (a) Smith, Adams. (1759). The Theory of Moral Sentiments (§3: Of the Utility of This Constitution of Nature, 
“crumble into atoms”, pg. 125; “considers himself as an atom”, pg. 405). Publisher. 
(b) Oakley, Allen. (1994). Classical Economic Man: Human Agency and Methodology in the Political Economy of Adam 
Smith and J.S. Mill (pg. 59). Edward Elgar Publishing. 
(c) The Theory of Moral Sentiments – Wikipedia.  
7. Siegfried, Tom. (2006). A Beautiful Math: John Nash, Game Theory, and the Modern Quest for a Code of Nature 
(Newtonian, pg. 12; education, pg. 15-16). National Academies Press.  
 
Further reading 
● Foley, Vernard. (1976). The Social Physics of Adam Smith (thermodynamics, pgs. 191-94; entropy, pg. 199). Purdue 
University Press. 
 
External links 
● Adam Smith – Wikipedia.  
 

Smith, Brian   
In thermodynamics, Eric Brian Smith (1933-) is an English physical chemist noted for his 
short Basic Chemical Thermodynamics, having going through five editions from 1973 to 
2004. Smith's book aims to give the young chemist an introduction to the handful of 
thermodynamic relations he or she will need to be proficient in the working laboratory.  
 
Education 
Smith completed his BS and PhD at Liverpool University. He then spent two years at UC, 
Berkeley, working under Joel Hildebrand, after which he became a lecturer in physical 
chemistry at St. Catherine’s College, Oxford. Smith was vice chancellor the Cardiff 
University from 1993 to 2001. His research interest include intermolecular forces and 
the biological effects of simple gases. 
 



   Volume Seven (Rb-Sw)       4465 
Quotes 
The following are noted quotes: 
 
“The first time I heard about chemical thermodynamics was when a second-year undergraduate brought me the 
news early in my freshman year. He told me a spine-chilling story of endless lectures with almost three-hundred 
numbered equations, all of which, it appeared, had to be committed to memory and reproduced in exactly the same 
form in subsequent examinations. Not only did these equations contain all the normal algebraic symbols (+,-,÷, etc.) 
but in addi on they were liberally sprinkled with stars (*), daggers ( †, ‡ ), and circles (°,⦵) so as to stretch even the 
most powerful of minds.”  
— Brian Smith (1973), reflection on undergraduate days, circa 1953, at Liverpool University [1]  
 
References 
1. Smith, Brian E. (2005). Basic Chemical Thermodynamics. Imperial College Press. 
2. Anon (2008). “My Cardiff: Professor Sir Brian Smith.” Cardiff University, 125th Anniversary.  
 
External links 
● Smith, E. Brian (Eric Brian) (1933-) – WorldCat Identities. 
 

Smith, Crosbie   
In thermodynamics, Crosbie Wimperis Smith (c.1950-) is an English thermodynamics 
historian, noted for his 1989 book Energy and Empire and his 1998 book The Science of 
Energy, which give particular coverage of Scottish physicist William Thomson. [1] 
 
Education 
Smith studied history and philosophy of science at Clare College, Cambridge. Smith 
completed his PhD in 1975, with a dissertation on “Natural Philosophy and Thermo-
dynamics: Patterns of Thought in Mid-nineteenth Century Physics”, focused on the 
history of Victorian steam power, at the University of Cambridge. [2] 
 
See also 
● David Lindley 
● Tom Shachtman 
● Stephen Brush 
 
References 
1. (a) Smith, Crosbie and Wise, Norton. (1989). Energy and Empire: a Biographical Study of Lord Kelvin. Cambridge 
University Press. 
(b) Smith, Crosbie. (1998). The Science of Energy: A Cultural History of Energy Physics in Victorian Britain. University of 
Chicago Press. 
2. Crosbie, Smith W. (1975). “Natural Philosophy and Thermo-dynamics: Patterns of Thought in Mid-nineteenth 
Century Physics”, PhD thesis, University of Cambridge. 
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● Crosbie Smith (faculty) – University of Kent, England. 
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Smith, Eric   
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In hmolscience, D. Eric Smith (c.1965-) is an American physicist noted, in economic 
thermodynamics, for a number of publications and lectures on the thermodynamics of 
life and economics, such as his 2005 article “Classical Thermodynamics and Economic 
General Equilibrium”, co-written with economist Duncan Foley, in which they explore 
concepts such as “economic Helmholtz potential”, the economic version of Helmholtz 
free energy, entropy, the entropies of economic agents, and seem to build significantly 
on the Lausanne school of logic, particularly Leon Walras and Vilfredo Pareto. [1]  
 
Overview 
In 2002, Smith, together with Duncan Foley, in their “Is Utility Theory so Different from 
Thermodynamics?”, were trying to extrapolate and or reformulate Leon Walras' 
notions of economic potentials into a mixture of Gibbs potentials and Helmholtz 
potentials, arguing that price/quantity was a conjugate variable pair of economics like 
pressure/volume is of thermodynamics, among other assertions; the abstract of which 
is as follows: [5] 
 
“Careful examination of the axioms, and interpretation conventions, of utility theory and thermodynamics reveals 
that the two domains are more similar mathematically than their divergent approaches to problem solving would 
suggest. Their differences inhere primarily in the economic assignment of importance to initial endowments, versus 
the physical choice to emphasize reversible transformations. Using an analysis based on reversible transformations in 
economics, it is shown that utility theory can be represented as a theory of additive price potentials, and 
nondecrease of an additive entropy in closed systems. The standard money-metric utility is identified as a Gibbs 
potential for demands, and a new “contour money-metric utility” is introduced as the conjugate Helmholtz potential 
for prices. Examples show how the central problem-solving tools of thermodynamics apply in detail to conventional 
utility models, with emphasis on the concepts of reversible transformation, the equation of state, and engines.”  
 
Smith and Foley define economic Helmholtz potential as being an “implementation of a Walrasian potential”, a type 
of economic free energy, but one that does not correspond exactly to an actual physical energy. They defined 
economic Helmholtz potential as “an intrinsic money-metric welfare measure of the allocation of an economy in 
contact with a reservoir, equal to its potential to deliver money wealth to an external market through voluntary 
trade.” A significant error in this derivation is that they are using the wrong potential. The Helmholtz free energy is 
the isothermal isochoric potential, and does not apply to economies, being that economic systems are not 
“isochoric”, i.e. at a constant volume, as is evidenced classically by the rise and fall of empires, a process which 
correlates with the large volumetric expansions (rise), and later contractions (fall), of economic systems. The correct 
economic free energy is the Gibbs potential. American physicist economics theorist Jason Smith (2014) commented 
that "there is nothing incorrect about about Smith and Foley's reformulation of economics as thermodynamics", 
which is incorrect. [4] 
 In 2008, Eric Smith, in his “Chemical Carnot Cycles, Landauer’s Principle, and the Thermodynamics of Natural 
Selection”, building on the work of Sadi Carnot, Leon Brillouin, Erwin Schrodinger, Rolf Landauer (Landauer's 
principle), Claude Shannon, among others, argues that “life should be understood as a chemical system in which the 
flow of energy and storage of energy are related to the flow of and storage of information. [3]  
 
Education 
Smith completed his BS in physics and mathematics in 1987 at the California Institute of Technology, and his PhD in 
1993, with a dissertation on problems in string theory and high-temperature superconductivity, at the University of 
Texas, Austin. Since 2000, Smith has been a professor at the Santa Fe Institute, working on problems of self-
organization in thermal, chemical, biological, and social systems.  
 
References 
1. Smith, Eric and Foley, Duncan. (2008). "Classical Thermodynamics and Economic General Equilibrium Theory", 
Journal of Economic Dynamics and Control, 32:7-65, Department of Economics Graduate Faculty, New School 
University, 2005 manuscript. 
2. Smith, Eric D. and Foley, Duncan K. (2002). “Is Utility Theory so Different from Thermodynamics?” (pdf), Working 
Paper, Santa Fe Institute.  
3. Smith, Eric. (2008). “Chemical Carnot Cycles, Landauer’s Principle, and the Thermodynamics of Natural Selection”, 
Talk/Lecture, Bariloche Complex Systems Summer School. 
4. Smith, Jason. (2014). “Economics is Neither Physics nor Computer Science”, Information Transfer Economics” (Ѻ), 
Blogspot, Apr 2.  
 
Further reading 
● Smith, Eric. (2007). “Classical Thermodynamics and Neoclassical Economics”, Santa Fe Complex Systems Summer 
School.  
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Videos 
● Smith, Eric D. (2007). “Inevitable Life?” (V), Santa Fe Institute, Apr 18.  
 
External links 
● Eric Smith (homepage) – Santa Fe Institute.  
● Eric Smith (about) – Santa Fe Institute. 
● Eric Smith – ResearchGate.net.  
 

Smith, George   
In existographies, George Smith (1949-) is a Japanese-born American libertarian 
philosopher and famous atheist (#91), of the Randian atheism (Randianism) variety, 
noted for his 1974 Atheism: the Case against God, wherein he discusses topics such as 
“implicit atheism” , disbeliever George Holyoake’s 1851 coining of “secularism” as a 
more neutral indirect term for “atheism”, among other topics. [1] 
 
Overview 
In 1972, Smith, at age 23, penned some kind of atheism book (Ѻ); which seems to be 
the draft for his 1973-finished (1974-published) Atheism: the Case against God (1974); 
along with two other atheism books. 
 
Quotes | About 
The following are quotes on Smith: 
 
“Smith’s Atheism: the Case against God, is the best book on the topic of atheism, due to his strong foundation in 
Rand's philosophy of objectivism.” 
— Steve Weiss (2014), YouTube forum post, Nov (Ѻ) 
 
Quotes 
The following are noted quotes: 
 
“It is my firm conviction that man has nothing to gain, 
emotionally or otherwise, by adhering to a falsehood, 
regardless of how comfortable or sacred that falsehood 
may appear. Anyone who claims, on the one hand, that 
he is concerned with human welfare, and who 
demands, on the other hand, that man must suspend or 
renounce the use of his reason, is contradicting himself. 
There can be no knowledge of what is good for man 
apart from knowledge of reality and human nature, and 
there is no manner in which this knowledge can be 
acquired except through reason. To advocate 
irrationality is to advocate that which is destructive to 
human life.” 
— George Smith (1979), Atheism: the Case against God; most-
liked (Ѻ) at Goodreads.com  
 
References 
1. Smith, George H. (1974). Atheism: the Case against God. Prometheus Books, 1989. 
2. More, Marilyn. (2012). “Interview of an Atheist: George H. Smith” (parts: 1, 2, 3, 4, 5), George Smith, Oct 11 – Nov 
8. 
 
Further reading 
● Smith, George. (1991). Atheism, Ayn Rand, and Other Heresies. Prometheus Books. 
 
Videos 
● Smith, George H. (1996). “On the Moral Right to Resist Authority” (Ѻ), conference of the International Society of 
Individual Liberty, Libertarianism.org. 
 
External links 
● George H. Smith – Wikipedia.  
 

 

A circa 2012 screen shot of Smith, amid his home library, during 
his “Interview with an Atheist” with Marilyn Moore. [2]  
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Smith, Jason   
In hmolscience, Jason Robert Smith (c.1973-) is an American physicist noted for his 
circa 2014 launched blog “Information Transfer Economics”, wherein he writes as a 
self-described “physicist who messes around with economic theory”, on topics such as 
Eric Weinstein has been pushing for an interpretation of economics in terms of gauge 
theory; Cosma shalizi (2007) on Philip Ball’s views of econophysics (Ѻ); and most-
interesting his attempt at defining economic potentials in terms of thermodynamic 
potentials.    
  
Overview 
In circa 2000, Smith, while writing his physics thesis, toyed with the idea of becoming a 
“quant” or quantitative analyst as he was, during which time he studied up on finance 
models, and was offered a few positions in that area (which he turned down). [2] In 
circa 2005, Smith, amid a period when he was considering going into financial physics, 
states that Jan Dash’s 2014 Quantitative Finance and Risk Management: a Physicist’s 
Approach (Ѻ) was his main reference book. [3] In circa 2012, Smith discovered Peter 
Fielitz and Guenter Borchardt’s 2009 “A General Concept of Natural Information Equilibrium: from the Ideal Gas Law 
to the K-Trumpler Effect” (Ѻ), wherein Edwin Jaynes’ information theory based version of the maximum entropy 
principle (MaxEnt school) is applied to system far from equilibrium (Prigogine model) systems of the economic 
variety, which stimulated him into starting a blog to expand on his own economics + physics ideas. [2]     
 
Weinstein | Gauge theory economics 
In Oct 2013, Eric Weinstein (Ѻ), then managing director of Thiel Capital, in his “What Math and Physics Can Do for 
New Economic Thinking” (Ѻ) video interview, with New Economic Thinking, asserted that gauge theory could fix 
economics, or something along these lines. On 21 Mar 2014, economist blogger Chris House posted the following 
toolism grip about Weinstein and his assertion that gauge theory could fix economics: (Ѻ) 
  
“Eric Weinstein for instance has somehow managed to convince himself that the instability of preferences is a huge 
problem for economics (it’s not) and that the application of gauge theory to economics will improve things. Now, I 
don’t know anything about gauge theory but I would be willing to bet that it has virtually nothing to add to 
economics. If Eric Weinstein has some insight that he wants to share then fine – send it my way and I’ll listen but I’m 
not going to listen just because the math is difficult. The fact that it’s difficult to understand something does not 
mean that it is important to pay attention to it. Weinstein might be perfectly well-intentioned but if he thinks that 
because he knows some fancy mathematics, economists are obligated to grant credence to his work, he is sorely 
mistaken.” 
  
On 2 Apr 2014, Smith posted the following rebuttal on House’s objections: [1] 
  
“Now there is nothing incorrect about Weinstein's reformulation of economics in the language of fiber bundles with 
ordinal utility behaving like a connection (gauge field).  As a physicist, I actually enjoyed the mathematics involved in 
reformulating gauge theory in the language of fiber bundles (and differential forms). I gave seminars on both as a 
grad student.”  
 
(add discussion) 
 
Economic | Thermodynamic potentials 
In 2013, Smith, in his “Economics for Fun and Profit”, was citing and discussing Paul Samuelson's 1960 objectionable 
views of economic thermodynamics: [3] 
 
“The formal mathematical analogy between classical thermodynamics and mathematical economic systems has 
now been explored. This does not warrant the commonly met attempt to find more exact analogies of physical 
magnitudes—such as entropy or energy—in the economic realm. Why should there be laws like the first or second 
laws of thermodynamics holding in the economic realm? Why should "utility'' be literally identified with entropy, 
energy, or anything else? Why should a failure to make such a successful identification lead anyone to overlook or 
deny the mathematical isomorphism that does exist between minimum systems that arise in different disciplines?” 
Smith, at this point, however, is unaware that in 1938, Edwin Wilson, the last protege of Willard Gibbs, who was also 
Samuelson' economics PhD adviser, wrote the following to Samuelson, in commentary on one of Samuelson's papers, 
wherein, in the context of his mathematical economics course, suggested that he use Gibbs equation 133 to 
formulate a new foundational version of economics; specifically: 
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“Moreover, general as the treatment is I think that there is the 
possibility that it is not so general in some respects as Willard Gibbs 
would have desired. [In] discussing equilibrium and displacements 
from one position of equilibrium to another position [Gibbs] laid 
great stress on the fact that one had to remain within the limits of 
stability. Now if one wishes to postulate the derivatives including the 
second derivatives in an absolutely definite quadratic form one 
doesn’t need to talk about the limits of stability because the 
definiteness of the quadratic form means that one has stability. I 
wonder whether you can’t make it clearer or can’t come nearer 
following the general line of ideas [that] Gibbs has given in his 
Equilibrium of Heterogeneous Substances, equation 133.” 
 
The very impressive mention of "equation 133", from Gibbs' 
subsection "Internal Stability of Homogeneous Fluids as indicated by 
Fundamental Equations", is the following: 
 

 
 
Wilson, in other words, is suggested that Samuelson use the Gibbs 
fundamental equation to formulate a theory of economic stability. Samuelson, however, not being intellectually 
capable (i.e. he lacked education in pure physics, chemistry, and engineering, of the Gibbs mentality) of doing what 
Wilson suggested; accordingly, nine years later, in 1947, Samuelson, taking Wilson's advice, in part, as best he could, 
used some of this logic, via "mathematical isomorphisms", as Samuelson called them, in outline (e.g. Le Chatelier's 
principle), to pen his magnum opus Foundations of Economic Analysis, which invariably put economics into a new 
form of a more rigorous, semi-physical science conceptualized or analogized, mathematics-based science; in short, he 
used Gibbs' models of minima and maxima, not thermodynamically, but generally, and argued that such could be 
found amid various economic variables. 
 In 2015, Smith, in his “Economic Potentials: How to Define an Economy”, still unaware that Samuelson was told 
that the correct way to formulate "equilibriums" in economics was to used the isothermal isobaric thermodynamic 
potential (equation 133), i.e. the Gibbs energy for open systems, attempted to derive economic potentials via 
thermodynamics. [5]  
 
Difficulties 
The main difficulties on Smith's research efforts, idea brain storms, articles, and blogs, presently is that his is taking 
an unknowing ride on the Shannon bandwagon; which, as history has shown, e.g. Brooks-Wiley theory, leads to a self-
Sokal affair sabotage and academic dead-end, as is often the case with many melting pot theories (when the name 
Shannon is involved). [6] That, however, Smith is digging around in the area of thermodynamic potentials shows he 
has promise, as long as he scrapes off his information theory adhesions. 
  
Education 
In the 1990s, Smith completed a degree in mathematics, focused on topology and group theory, and a degree in 
physics, focused on plasma physics, at the University of Texas. He then completed a PhD in theoretical physics, with a 
thesis (Ѻ) on the quark structure of the nuclei. [2] 
  
Quotes | Employed  
The following are employed, discussed, and or cited quotes: 
  
“And where is this law of the universe that says that the human world can't be modeled like the world of particles or 
the world of cells and DNA? Does anyone have evidence to back up that contention? How the heck do you know that 
human behavior doesn't lend itself to modeling? If humans are so unpredictable, tell me why Google auctions get so 
much money from advertisers, or how economists can predict (Ѻ) how many people will ride a train before the train 
is built. If you think social science can never be science, explain to me why these successes were possible.” 
— Noah Smith (2015), “Lazy Econ Critiques” (Ѻ), Oct 12; per assertion (Ѻ) Noah is stealing his material, Oct 12   
  
References 
1. Smith, Jason. (2014). “Economics is Neither Physics nor Computer Science” (Ѻ), Information Transfer Economics, 
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5. Smith, Jason. (2015). “Economic Potentials: How to Define an Economy” (Ѻ), Information Transfer Economics, 

 

Annotated image, page from Lev Landau and 
Evgeny Lifschitz’ 1959 Course of Theoretical 
Physics (Ѻ), from Smith’s 2015 blog “Economic 
Potentials: How to Define an Economy”, wherein 
he attempts, as she says, to “construct the 
thermodynamic potential of an economy by 
elaborate analogy.” [5]  
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BlogSpot, Apr 25. 
6. Thims, Libb. (2012). “Thermodynamics ≠ Information Theory: Science’s Greatest Sokal Affair” (url), Journal of 
Human Thermodynamics, 8(1): 1-120, Dec 19. 
  
Further reading 
● Smith, Jason. (2013). “Are the Thermodynamic Analogies Useful?” (Ѻ), Information Transfer Economics, BlogSpot, 
Apr 27. 
  
External links 
● Jason Smith – Google+ 
● The Anome (user) – Wikipedia.  
 

Smith, Peter   
In literature chemistry, Peter Daniel Smith (1965-) is an English writer noted for his late 
1990s work on Goethe, Elective Affinities, and the two cultures. 
 
Overview 
In 1997, Smith, completed his PhD dissertation on the overlap of German literature and 
the world scientific view.  In 1999, Smith, in his “Elective Affinities: A Tale of Two 
Cultures?”, connected and traces German polymath Johann Goethe’s 1809 physical 
chemistry based romance novella up through English physicist C.P. Snow’s 1959 “two 
cultures” divide of intellectual circles, touching along the way the similar works of: 
Emile Zola (Therese Raquin, 1867), Yevgeny Zamyatin (We, 1921), Primo Levi (The 
Periodic Table, 1975), John Banville (The Newton Letter, 1982), among others.  In 2007, 
Libb Thims, in his “Goethe’s Affinities” chapter, cited Smith’s work on Goethe. [4] In 
2012, Smith, in his "about me" section, summarized himself as such: [5] 
 
“I’m fascinated by the way the ideas of science permeate our lives and underpin our beliefs. My earlier study, 
Metaphor and Materiality, showed how in German literature, writers from Goethe through to Robert Musil and 
Bertolt Brecht explored scientific ideas in their work. Both books demonstrate that, far from being two divided 
cultures, science and literature are part of the same equation.” 
 
(add discussion) 
 
Education 
Smith completed his BA in 1992 at the University of Kent, and his MA (1993) and PhD (1997), both at the University 
College, London, the latter with a dissertation on “German Literature and the Scientific World-View in the Nineteenth 
and Twentieth Centuries”, about which English poet and Goethean human chemical theory historian Jeremy Adler 
was one of his PhD examiners. Smith also attended Munich University. In 2000, Smith's PhD was published as the 
book Metaphor and Materiality: German Literature and the World-View of Science 1780-1955, in the abstract of 
which he states: [3] 
 
“The question which guides my investigation is not merely whether literature derives themes from science, but 
whether it can also interrogate scientific models of the world and thus contribute to human knowledge and 
reflexivity. For this, Goethe’s subtle and wonderfully ambiguous text Die Wahlverwandtschaften provides an ideal 
point of departure.” 
 
Smith has written for the Guardian, Independent, and TLS, among others. From 2003 to 2004, Smith was an instructor 
at the University College, London, and is an honorary research fellow. 
 
Quotes 
The following are related quotes: 
 
“In Goethe’s greatest play, Faust came to personify mankind’s ceaseless quest to understand and control nature, a 
quest that Einstein was to make his own.” 
— Peter Smith (2003), Einstein [2] 
 
See also 
● Two cultures department  
 
References 
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Centuries, PhD dissertation. University of London. 
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(abs) (Goethe, 92+ pgs; chemistry, 30+ pgs). Legenda. 
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External links 
● Smith, Peter D. (Peter Daniel) (1965-) – WorldCat Identities.  
● Smith, P.D. (1965-) – Encyclopedia.com. 
 

Smith, Roger   
In hmolscience, Roger Smith (1945-) is a science historian noted for [] 
 
Overview 
In 1997, Smith, in his semi-encyclopedia treatise The Human Sciences, a 16th to 20th 
century look at the historical development of the humanities and their relations with 
the physical sciences, penned notable physical humanities sections such as Thomas 
Hobbes and his “natural philosophy”, one nature vs two nature conundrum topics such 
as “human nature and physical nature”, the human machine discussions, etc. [1]  
 
Presently, smith’s research focus is as follows: [3] 
 
“Smith's research has centered on the history of the relations of mind and brain, linked 
to the rich history of views connecting ‘being human' and nature as well as a 
philosophical topic. Thus he was led into the history of knowledge of the brain, of 
psychology and psychiatry, of the puzzle of human agency in a deterministic world (the 
problem of free will), of the relationship between the human sciences, the humanities and the natural sciences, and 
so on. His research attempts to debate these questions through different kinds of projects in intellectual history.”  
 
Smith’s 2008 audio-recorded public lecture “Being Human in Russia: Free Will and Psychology under the Tsars” 
discusses the charged debates, in Russia, about establishing psychology as a science and about human free will and 
the soul (and spirit), with more than a few parallels to our modern debate about neuroscience, human nature and 
religious belief. (Ѻ)  
 
Human nature | Physical nature 
The following is an example quote from Smith’s two natures section: 
 
“French doctor Julien La Mettrie (1709-1751) became [a] notorious materialist, proving outrage with [his] treatment 
of man as a physical thing.”  
 
Freud | Jung 
Smith’s book contains interesting sections on the differences between the physical science based psychologies or 
psychodynamics of Sigmund Freud as contrasted with the more anthropomorphized symbolic psychologies or 
psychodynamics of Carl Jung.  
 
Education 
Smith completed his BA, MA, PhD (1971) at King’s College, University of Cambridge, UK, in History and Philosophy of 
Science. His undergraduate work was in the biological sciences, after which he studied history and philosophy of 
science, then taught in the department of history at the University of Lancaster for 25-years, taking early retirement 
from Lancaster University, in 1998. [4] Smith then moved to Moscow, where, as an independent scholar, he has 
continued with research in the history of the human sciences, with editorial and reviewing work and some lecturing 
and teaching. Currently, Smith is Reader Emeritus in the history of science, Lancaster University and, as an 
independent scholar, is associated with the Institute of the History of Science and Technology and the Institute of 
Psychology of the Russian Academy of Sciences, in Moscow. He also is currently associated with Durham University. 
[3] 
 
Quotes 
The following are noted quotes: 
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“If in the seventeenth century natural philosophers borrowed notions of law in human affairs and applied them to 
the study of physical nature, in the eighteenth century it was the turn of the laws of physical nature to suggest ways 
forward for knowledge about human life.” 
— Roger Smith (1997), The Human Sciences [2] 
 
References 
1. Smith, Roger. (1997). The Human Sciences. W.W. Norton & Co. 
2. (a) Smith, Roger. (1997). The Human Sciences (pg. 218). W.W. Norton & Co. 
(b) Siegfried, Tom. (2006). A Beautiful Math: John Nash, Game Theory, and the Modern Quest for a Code of Nature 
(pg.11). National Academies Press. 
3. Roger Smith (profile) – Durham University. 
4. Roger Smith (academic) – Google Sites. 
 
Further reading 
● Smith, Roger. (2013). Free Will and the Human Sciences in Britain, 1870-1910 (abs). Pickering & Chatto Publishers. 
 
External links 
● Roger Smith (Russian → English) – RogerSmith.ru. 
● Roger Smith (1945-) – WorldCat Identities.  
 

Smoluchowski, Marian   
In thermodynamics, Marian Smoluchowski (1872-1917) was an Austrian-born Polish 
statistical physicist whose work tended to focus on kinetic theory of matter, and who is 
noted for giving, supposedly, the first ‘exorcism’ of Maxwell’s demon in his 1912 
lecture entitled “Experimentally Verifiable Molecular Phenomena that Contradicts 
Ordinary Thermodynamics”, arguing that thermal fluctuations would prevent any 
automatic device from operating successfully as a Maxwell demon. [1] In other words, 
because of Brownian movement, the door would heat up and begin to vibrate, from 
the gas molecules colliding against it, and would cease to work as a one-way valve. [2] 
In 1914, Smoluchowski, in his “Limits on the Validity of the Second Law of 
Thermodynamics”, commented: [3] 
 
“As far as we know today, there is no automatic, permanently effective perpetual 
motion machine, in spite of the molecular fluctuations, by such a device might, 
perhaps, function regularly if it were appropriately operated by intelligent beings.” 
 
This passage was cited as cited by Hungarian-born American physicist Leo Szilard in his 
1929 followup work on Maxwell's demon. [4] 
 
Trapdoor mechanical demon 
The following is a reconstruction of Smoluchowski's so-called "trap door" conception of mechanical Maxwell's 
demon, based on his 1912 “Experimentally Demonstrable Molecular Phenomena, Which Contradict Standard 
Thermodynamics”, wherein he discussed “fluctuations” or special states of matter where spontaneous deviations 
from the average value of some property (e.g. pressure or density) suddenly become very large, such as occurs in 
phase transformations, and on this platform asked if could be possible to use these pressure fluctuations to push a 
one-way door, such that a high pressure would open the trapdoor, low pressure would keep the door closed, and as 
such the door would act like an automated Maxwell demon: [5]  
 

 
 
Thus, in principle, if the right sized door, in proportion to fluctuation magnitude, were used, particles could be 
worked to go from the right to left, and create a temperature difference without work, in violation of the second law, 
but the Brownian fluctuation motion would vibrate the door, and hence negate the former argument. Smoluchowski 



   Volume Seven (Rb-Sw)       4473 
dismissed the idea that an actual violation of the second law could occur, except in the rare case if one were willing 
to wait long enough, pointing out that if the door were too weak, it would be subject to thermal motion and begin to 
vibrate randomly, negating the violation ability possibility. 
 
Education 
Smoluchowski studied physics under, among others, Josef Stefan in Vienna.  
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Beings” (Uber die Entropieverminderung in einem thermodynamischen System bei Eingriffen intelligenter Wesen), 
Zeitschrift fur Physik, 53, 840-56.  
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External links 
● Marian Smoluchowski – Wikipedia.  
 

Snow, Charles   
In science, Charles Percy Show (1905-1980), or “C. P. Snow”, was an English physicist 
noted for his controversial 1959 Rede Lecture “The Two Cultures” in which he 
commented to the effect that culture is divided between those who have an 
understanding of the second law and those who have read a work of Shakespeare and 
that the two divisions tend not to mix. [1]  
 
The two cultures 
The original passage of the now famous quote on the two cultures is: [2] 
 
“A good many times I have been present at gatherings of people who, by the standards 
of the traditional culture, are thought highly educated and who have with considerable 
gusto been expressing their incredulity at the illiteracy of scientists. Once or twice I 
have been provoked and have asked the company how many of them could describe 
the second law of thermodynamics. The response was cold: it was also negative. Yet I 
was asking something which is about the scientific equivalent of: Have you read a work of Shakespeare's?”  
 
The lecture was initially published as 51-page booklet entitled The Two Cultures and the Scientific Revolution (1959) 
and later expanded into a larger 107-page The Two Cultures: and a Second Look: an Expanded Version of The Two 
Cultures (1965). The truism of this famous quote has gone on to stimulate countless discussions and several books. 
[3] In 1986, American literature scholar Frederick Burwick gave the following etymology of when the intellectual rift 
began: 
 
“The age of Faust [1772-1882] had been the age of the ‘Renaissance man’, a time when the possibility of a universal 
knowledge, mastery of the arts and sciences, still seemed to be open to the ambitious mind; [thereafter] the 
separation and dispersion of intellectual endeavors, dubbed the ‘two cultures’ by C.P. Snow, [resulted]; [in the years 
to follow, individuals such as] Thomas Young (IQ=200?), Humphry Davy (IQ=185), [and] William Hamilton (IQ=170), 
could all make serious claims to humanistic breadth, if not universality, in their intellectual accomplishments; 
nevertheless, a rift between the arts and the sciences was evident.”  
 
In short, Burwick, attributes the intellectual rift to have emerged following the passing of German polymath Johann 
Goethe (1832), which seems to be correct, being that Goethe, and his 1799 elective affinities theory, was the last to 
successfully bridge the gap between the physical sciences and the social sciences. 
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Other 
The oft-quoted rules-of-the-game formulation of the laws of thermodynamics has been attributed to Snow, who, 
supposedly, stated that the three laws of thermodynamics can be summarized as: 1) you can’t win; 2) you can’t break 
even; and 3) you can’t quit the game. [6] 
 
Intellectuals and Luddites 
Snow's lecture section on “Intellectuals as Natural Luddites”, in conjunction with the above quote, seems to have 
been the seed of the following famous 1978 quote by American biologist Edward Wilson: [4] 
 
“Luddites and anti-intellectuals do not master the differential equations of thermodynamics or the biochemical cures 
of illness ... they stay in thatched huts and die young.”  
 
Education 
Snow completed his BA at Leicester University and PhD in physics at Cambridge in 1930. [5] 
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Videos 
● Wilson, E.O., Levin, Janna, Barabasi, Lazslo, Pinker, Steven, Hauser, Marc, Goldstein, Rebecca. (2009). “50 Years 
Later: Are we Beyond the Two Cultures?”, SeedMagazine.com, Video Series.  
 
External links 
● C. P. Snow – Wikipedia. 
 

Social  
In terminology, social (TR=1181), from the Latin socius ‘companion’, ‘ally’, ‘associate’, refers to aggregation (see: 
sociology terminology upgrades) or states or behaviors of aggregation, tending to be used in reference to two or 
more arrangements of powered CHNOPS+ geometries, often in the form of systems, e.g. as in a social system, or 
interactions, as in social interaction. 
 
Quotes 
The following are related quotes: 
 
“Do not social exemplifications of physical principles have some value for somebody? And is not this value to be 
found in their heuristic and pedagogical suggestions? In other words, can such social exemplifications of physical 
principles illuminate our understanding of the principles themselves and lead us to ask more intelligent questions 
about them? Can they possess pedagogical value for those striving to understand physics without the intention of 
becoming physicists or even scientists of any sort? Affirmative answers to these questions will justify attention to the 
social examples even if their actual use in the development of the social theories is questionable. It is the purpose of 
the present essay to suggest that such social exemplifications of physical principles do indeed often have heuristic 
and pedagogical value. We begin with the principles of thermodynamics, a fruitful source of social examples.” 
— Bruce Lindsay (1983), “Social Exemplifications of Physical Principles” [1] 
 
See also 
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● Social atom 
● Social Avogadro number 
● Social bond 
● Social chemistry 
● Social combustion theory 
● Social energetics 
● Social energy 

● Social engineering 
● Social enthalpy 
● Social entropy 
● Social entropy theory 
● Social force 
● Social gravitation 
● Social heat 

● Social ideal gas law 
● Social internal energy 
minimization theory 
● Social matter 
● Social mechanics 
● Social network 
● Social Newton 
● Social physics 

● Social physics school 
● Social thermodynamics 
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1. Lindsay, Robert B. (1983). “Social Exemplifications of Physical Principles”; in: Old and New Questions in Physics, 
Cosmology, Philosophy, and Theoretical Biology: Essays in Honor of Wolfgang Yourgrau (editor: Alwyn Merwe) 
(§B7:647-58; pedagogical value, pg. 648). Plenum Press. 
 
External links 
● Social – Wikipedia.  
 

Social activation 
energy  
In hmolscience, social activation energy is the 
energy required to activate a social reaction, e.g. 
a human chemical reaction, social chemical 
reaction, male-female reaction, etc.; concept of 
activation energy applied socially, in short. 
 
Overview 
In 1858, Henry Carey, in his The Principles of 
Social Science, chapter 8, ‘On the Formation of 
Society’, outlined some proto-ideas on activation 
energy in society, as follows: 
 
“In the inorganic world we find the power of 
combination growing with the increase of 
differences. Place a thousand atoms of oxygen in 
a receiver, and they will remain motionless; but 
introduce a single atom of carbon, and excite 
their affinities for each other, and at once 
motion will be produced. Such being the case in 
regard to all other matter, it must be so in 
regard to those combinations in which man is 
concerned, indicated by the term society.”  
 
Carey goes onto talk about social heat, social friction, e.g. the rubbing together of human molecules or social 
molecules, etc. In 1912, Alfred Lotka, in his “Evolution in Discontinuous Systems”, began to theorize about trigger 
action, in what seems to have been his physical chemistry conception of activation energy in process and 
mechanisms of evolution. [1] In 1925, German political leader, Adolf Hitler, in his My Struggle (Mein Kampf), 
employed thermal word logic, to speak of words as having the ability to trigger the activation energy of people akin 
to a torch starting a forest fire amid dry forest wood: [2] 
 
“All great movements are popular movements. They are the volcanic eruptions of human passions and emotions, 
stirred into activity by the ruthless goddess of distress or by the torch of the spoken word cast into the midst of the 
people.” 
 
Here we see Hitler conceptualizing the “spoken word” as something that can act like an activation energy lowering 
factor to the triggering of a large scale social chemical reaction, the way a match can ignite wood or gasoline in a 
combustion reaction. Indian-born Pakistani organometallic chemist Mirza Beg outlined a similar speech heat theory, 
in respect to the period shortly before the riots and manslaughter of Direct Action Day (16 Aug 1946), as follows: [3] 
 
“The speeches made by Hindu extremists generated high heat in their society. Their emotions were set so high as to 
interact with violent force with the Muslims and this led to widespread riots, killings, arson and looting.” 

 

American writer Malcolm Gladwell’s iconic 2001 “tipping point” match 
image; possibly inspired from the string of burning matches on Mark 
Buchanan’s 2000 Ubiquity: Why Catastrophes Happen, both of which 
allude, seemingly via allegory, Buchanan more directly than Gladwell, , 
e.g. Buchanan’s assertion that the “forces” behind the nineteen-year-old 
Bosnian Serb Gavrilo Princip, a member of the Serbian terrorist 
organization Black Hand, acting or “working” to pull the trigger of a gun 
pointed at Austro-Hungarian archduke Franz Ferdinand, thereby 
“tipping” history into WWI and then WII, to the premise that small but 
significant social heat like triggers work or act as social activation energy 
barrier surmounters, i.e. the embodiment of the process when the heat 
of friction, of striking a match works, triggers the activation energy 
barrier to combustion thus lighting the match into flame.  
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This, supposedly, was one of the reaction mechanism steps that led to India and Pakistan to becoming independent 
and self-governing, in the so-called timeline of British India. (Ѻ) In 2007, American electrochemical engineer Libb 
Thims, in his Human Chemistry, theorized a good deal about activation energy, socially and inter-personally. [5] 
 
In 2009, Miao Ning and Jifa Gu, “Research on Social Stability Mechanisms Based on Activation Energy and Gradual 
Activation Reaction Theory” (abs), theorized about social activation energy; the abstract of which is as follows: [4] 
“This paper draws a comparison between social stability and chemical reaction process, and brings forward the 
concept of ‘social temperature’ and ‘activation energy of social agent’. It is considered that social temperature turns 
out to be the macro symptom of social average energy, and its unceasing up-climbing roots in the energy 
accumulation of ‘inferiorization’ process of social system; that ‘activation energy of social agent’ stands for the social 
energy or temperature where individuals or groups reach the limit of their psychological bearing ability. This paper, 
basing on above concepts, elaborates on and demonstrates the gradual activation reaction mechanisms of social 
stability by a lot of concrete examples. It is thought that there is a threshold value for social stability, and the society 
will be unstable if social temperature goes higher than this value; that the larger the social average activation energy 
is, the higher the temperature threshold value of social stability will be; and considering that different groups have 
different activation energy, those fragile groups with low activation energy are often the risk source which might 
pose a threat to social stability.”  
 
In 2010, Thims published an "Activation Energy 
and Relationships" video, using a social activation 
energy diagram, shown adjacent.  
 In 2011, Zane Claes, in his “Activation Energy: 
the Science of Getting Started”, defined people as 
“chemical beings”, and applied activation energy 
to humans and motivations, to theorize about 
what he referred to as “motivational activation 
energy”, according to which certain things, e.g. 
planning, can act as catalysts to lower the 
activation energy barrier. [6] In 2015, Manning 
Jiang Jing Huang Yuan (⻢宁姜景黄远), of the 
Chinese Academy of Sciences, in his “Social 
Governance and Social Activation” (Ѻ), was 
theorizing about “social activation energy” and 
government, wherein he theorizes that they can 
quantify “normal states” and “excited states” of 
societies around China, and thereby measure 
social activation energies in society, upon which he 
suggests the following to the government: 
 
“The government needs to work from the following three aspects: continue solid job and maintain the normal state 
of society, ease the social conflicts and weaken the social excited state, and guide the public opinion and lower the 
social activation energy.” 
 
(add discussion)  
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Social atom  

 

An image from the 2010 video "Activation Energy and Relationships" 
(V) , illustrating a social activation energy diagram, by Libb Thims', 
showing the activation energy of a male-female reaction. 
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In social physics, social atom is term used to describe the individual person as a human particle in a statistical 
assembly of persons or simply as a metaphorical single "atom".  
 
History 
The term social atom, referring to a person, was first used by English writer William Adams in his 1903 book Memoirs 
of a Social Atom. [1] In the opening sentence, Adams declares “I call myself a Social Atom—a small speck of the 
surface of society.” [2] In modern terms, according to the science of human chemistry, this sentence translates to the 
effect that a person is a Human Molecule—a small 26-element point molecule attached to the substrate surface of 
the earth in the system of society. [3] Another to have conceived of an intricate type of "social atom theory", 
between the years 1910 and 1951, was Romanian-born American group psychotherapist Jacob Moreno. [4] The term 
was used in the title of the 2007 book The Social Atom by American theoretical physicist Mark Buchanan who argues 
that we should "think of people as the 'atoms' or elementary building blocks of the social world, the social atoms," so 
that we might begin to see large-scale patterns emerge at the level of groups, patterns that have little to do with the 
character of the individual people themselves. [5] 
 
See also 
● Human chemical 
● Human molecule 
 
References 
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● Our Lives as Atoms, a New York Times Blog, by Mark Buchanan.  
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● The Social Atom - Blog by Mark Buchanan. 
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Social Avogadro number  
In human thermodynamics, social Avogadro number is a number between one and the current human population 
that is the social system equivalent to the Avogadro’s constant NA for calculations of quantities such as Gibbs free 
energy, entropy, internal energy, or enthalpy.  
 
Overview 
In 1995, American chemist Jay Labinger, in his “Metaphoric Usage of the Second Law”, in commentary on the 
American mechanical engineer Joseph Klein's 1910 "human applicability" supposition, stated the following: [4]  
 
“Klein’s [human applicability assertion] suggests that a minimum requirement for applicability of the second law is a 
sufficiently large number of elements—an Avogadro's number of people, perhaps?—as well as hinting at issues such 
as free will versus random actions.” 
 
In 2003, Hungarian sociologist Babics Laszlo made an attempt at a representative particle unit number equivalent for 
sociological thermodynamics calculations and therein calculated what he called a "sociological Avogadro's number" 
of:  
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In the initial stages of his derivation, to note, Laszlo also reasoned that the mean population number of: 
 

 
 
for each of the top 87 of the world's countries (a typical reactive human social system), which in sum constituted 97 
percent of the world's population, could serve as a representative A, although he considers this value to be too high 
for meaningful calculations. [2] In honor of Laszlo's effort, being that he seems to have been the first to address this 
issue (although his calculations are nearly incorrigible) it would seem customary to designate the symbol NL (verses 
NA in chemistry) to be representative of the social equivalent of the Avogadro number in human chemistry and 
human thermodynamics. This, however, is only a preliminary idea as still more work needs to be done to find a more 
meaningful useful equivalent number, as the number 60 isn't essentially based on anything other than the incorrect 
idea that the 6.022 part of Avogadro's number is significant (with a power of ten roundup to a useful socially 
significant number of people).  
 
In 2006, American chemical engineer Libb Thims had discussed the Avogadro number issue with Russian physical 
chemist Georgi Gladyshev during a meeting in Chicago (and via email), during which Thims alluded to the idea that 
the value should be around 1,000 and possibly be called the Gladyshev number (or Gladyshev constant), being that 
Gladyshev was the first to do some of the pioneering work in sociological thermodynamics (1977) calculations of 
Gibbs free energy, which has units of J/mol. Gladyshev, however, did not (at the time) have much commentary on 
this topic. Thims also suggested that term ‘mol’ should be termed ‘hmol’, short for 'human-mole', for calculations of 
Gibbs free energy, entropy, internal energy, or enthalpy for human reaction processes between people. In this 
scheme, Laszlo number (in namesake) plus the term 'hmol', we would have the preliminarily concept of:  
 

 
 
just as Avogadro’s number, in modern terms, is defined as the number of atoms in a twelve gram sample of carbon 
twelve: 
 

 
 
although, at this point, until further studies can be made, the number 60 is still rather arbitrary. Another useful 
version could be the number of people in two different military units reacting in combat during wartime. The central 
issue here is that humans aren't typically measured in groups by mass. In short, the standard SI base unit for 'amount 
of substance' is not applicable to calculations of reactions involved in larger systems of interacting humans. One could 
say, for instance, that in a 1,000-kg sample of average humans (70-kg) that there are about 14 human molecules on 
average, but his approach is rather nonsensical. Using an alternative methodology, for instance, one could say that 
the Laszlo number could be the average number of students in a typical US elementary school, which in the 2001-
2002 school year was 477 students. 
 
Issue 
The issue here is that historically, in chemistry, chemical reactions and processes were measured and quantified in 
units of grams. This concept evolved into the gram-molecule, being the number of atoms or molecules in a gram of 
substance. The term gram-molecule was truncated to the term ‘mol’ in 1893 by German chemist Wilhelm Ostwald. In 
the decades to follow, it was determined experimentally that there are about a septillion atoms in a gram of gas such 
as air: [1] 
 

= number of atoms in a gram of air 
 
Subsequently, the equations of modern chemistry, physics, and thermodynamics are all septillion-based particle 
count units of the mol. In studies of reactions and processes between human molecules, however, the total 
population is only in the near ten billion range, hence a new SI base unit is needed for studies in the fields of: human 
chemistry, human physics, social physics, etc.  
 
Units 
In this context, units for quantities such as entropy (or social entropy) or free energy (or social free energy) of 
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thermodynamic calculations involved in either reactions between human molecules or of transformation processes of 
systems of human molecules would be: 
 

 
 
And 
 

 
 
and so on. 
 
Dunbar number 
Another related number is the Dunbar number (150) which is the number at which human groups (e.g. social clans) 
can maintain stability using only social peer pressure as the cohesive principle, sizes above which the group tends to 
split apart. 
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Social bond  
In hmolscience, social bond is physicochemical bond existing between a pair of social entities or amid social 
structure, operating via the mechanism of the exchange force, mediated by the gravito-electromagnetic force. [1] 
 
Overview 
In 1970, American sociologist Robert Nisbet outlined a semblance of a "social bond" theory, which he defines as "the 
variation of chemical bond or set of forces that enables biologically derived human beings to stick together into social 
aggregates or "social molecules" (supra-human molecular aggregates or structures) in which we actually find them 
from the moment, quite literally, of their conception." [2] In 2001, German physicist Jurgen Mimkes outlined 
semblance of a physicochemical based social bond theory. [3] In 2005, American electrochemical engineer Libb Thims 
began outlining a theory and mechanism of the existence of a human chemical bond theory, so to explain the 
attachment of a married couple, AB (or MxFy), in Gibbs energy terms, in the products side of a human reproduction 
reaction. [4] 
 
Quotes 
The following are related quotes: 
 
“No one knows the nature of human social bonds.” 
— Rupert Sheldrake (1999), Dogs that Know when Their Owners are coming Home [5]  
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Social chemical 
potential  
In hmolscience, social chemical potential, 
socio-economic chemical potential, or 
human chemical potential is extension of 
chemical potential into sociology or 
economics sphere to explain movements or 
migrations of people, conceptualized as 
chemical species, from regions of high 
chemical potential to low chemical 
potential. 
 
Overview 
In 1896, Maurice Hauriou mentions the 
term “chemical potential” in the context of 
social phenomena; but it remains to be 
discerned in what sense he employs this 
usage. [1]  
 
In 1980, American sociologist Ed Stephan and American chemist George Gerhold began to ponder how the Gibbs 
fundamental equation, of the form: [1] 
 

 
 
where E is the energy, S the entropy, p the pressure, V the volume, μ the chemical potential, and N the number of 
particles of the system, applies to sociological systems of people. The diagram they had in mind, as found in 
Stephan's The Division of Territory in Society (1995), to quantify potential, is as follows, aka the Stephan social 
system: [7] 
 

 
 
Some of the questions they speculated at include: [2] 
 
“What is the total time in a social system? At the level of particles, temperature is just velocity of movement. I sense 
an analogy between temperature in physical systems and the technology of transportation and communication in 
social systems. Modern societies are 'hotter'. Big cities (high interactance centers) are 'hot': People, commodities and 
ideas move around faster. 'Hot' regions subdivide territory more thoroughly than 'cool' ones.  

 

An island model social chemical potential depiction showing a difference Δ in 
chemical potential μ between two social "systems" for an individual chemical 
species i.  
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 And what is entropy — unpredictability? is that what we call freedom? What is the social equivalent of the 
product entropy-times-temperature? Freedom of movement? What do pressure and volume suggest, if anything? 
 Could the raw product kNT be given some sociological meaning? Do humans have something like chemical 
potential, some sort of (bonding) potential? Maybe the last two terms in could be combined into something with a 
meaning specific to sociology. Combining them into -N(1 + α), with N as a population — what would be the 
sociological significance of the factor -(1 + α)/β? Could the value for β computed above in the case of urban 
population distributions (β = 2v/xμ) have any application?”  
 
In answer to some of these questions, he says that he didn't or doesn’t know.  
 
In 1985, Hungarian economist Andras Brody, in his “An Essay in Macroeconomics”, coauthored with Katalin Martinas 
and Konstantin Sajo, wherein, building on the work of John Neumann (1934), Paul Samuelson (1955), and Nicholas 
Georgescu-Roegen (1971), they outline an economic thermodynamics model, in which, among other things, they 
attempt to argue for a social chemical potential model, to the affect that “market prices are the chemical potentials 
µi derived from the economic entropy, which is now U”, according to Hungarian theoretical physicist Bela Lukacs who 
frequently cites their work as the “Bródy-Martinás-Sajó model”. [8]  
 In 1994, Australian physical chemist John Christie, in his "A Survey of Thermodynamical Ideas", built on the work 
of John Neumann (1932) and discusses how microcanonical ensembles can be used to formulate economic analogies, 
wherein he employs a 6-person "island model", in which goods are traded, resulting in a microstate currency 
distribution; how social equilibrium relates to Gibbs free energy; how coupling and time scales may play a role, etc., 
in economic processes; then discusses Gibbs free energy, in definitional terms, and alludes to the premise that when 
an inhabitant enters or leaves the island—if the island were an "open" system—the “component will move into or 
out of the system to minimize its chemical potential, i.e. it will tend to flow from regions of higher to lower chemical 
potential.” [2] 
 In 1999, American physicist Wayne Saslow, in his article “An Economic Analogy to Thermodynamics”, in which he 
goes through a considerable, albeit mostly empty, derivation, wherein starts off with a 1980 study on the 
experimental findings of rat economic behaviors, and goes on to argue that the state of an economic system, being a 
physical system, must be quantified by a temperature and conjugate variable pair entropy, during which he equates 
price p of some entity (check) to chemical potential. [3] 
 In 2001, Peruvian chemical engineer Alfredo Infante, in his “Social Entropy: A Paradigmatic Approach of the 
Second Law of Thermodynamics to an Unusual Domain”, was digging around at some type of chemical potential 
application in sociology. [6] 
 In 2006, Iranian-born American materials scientist Robert Kenoun, in his postulations on the nature of the 
internal energy of various types of human social systems, e.g. a five-member family or a society, etc., posits that if 
one member of the system of a family were to leave, e.g. a father dies, which he correlates to a “loss of mass” in the 
system, there would result an increase of internal stress among the relational bonds of the remaining members, 
which Kenoun equates to a change in the internal energy of the system; the underlying supposition here, alluded to 
by Kenoun, seems to be a chemical potential change model, of sorts. [5] 
 In 2007, American electrochemical engineer Libb Thims extrapolated the concept of chemical potential to 
sociological movement of humans. [4] 
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Further reading 
● Lemoy, Remi, Ber n, Eric, and Jensen, Pablo. (2011). “Socio-Economic Utility and Chemical Potential” (abs) (pdf), 
Europhysical Letters, 83(3), Feb 17.  
 

Social chemical 
reaction  
In hmolscience, social chemical reaction is [] 
  
Overview 
In 1809, Goethe alluded to the premise that society 
was a large social chemical reaction, boundaried by 
social classes and functions. In 1914, German-born 
American electrochemical engineer Eugene Roeber, in his “The European War”, stated his view that WWI was a large 
social chemical reaction or “gigantic human reaction” governed by the second law, as he phrase things. [1] In 1988, 
Bruce Sterling stated that a band coming together to play in front of an audience was a social chemical reaction. [2] 
  
References 
1. Roeber, Eugene. (1914). “The European War” (Ѻ), Metallurgical and Chemical Engineering, 12(9):545, Sep.  
2. Sterling, Bruce. (1988). Mirrorshades: the Cyberpunk Anthology (pg. 155). Ace Books. 
 

Social chemistry  
In science, social chemistry is the chemistry of society or of a 
social system, wherein people are viewed as powered reactive 
chemicals or molecules; also the study of the attractions and 
repulsions of human molecules in unions.  The term social 
chemistry (Thomas Huxley, 1871) is a near-synonym to the 
terms human chemistry (E.B., 1851) and (Guillaume de Greef, 
1902) .  
 
Overview 
In 1871, English biologist stated his view that society as a whole 
is a social molecule and that "social chemistry" is what is called 
politics. [1] Specifically, according to Huxley:  
 
“Every society, great or small, resembles ... a complex 
molecule, in which the atoms are represented by men, 
possessed of all those multifarious attractions and repulsions 
which are manifested in their desires and volitions, the 
unlimited power of satisfying which we call freedom.”  
 
He continues, ‘the social molecule exists in virtue of the 
renunciation of more or less of this freedom by every 
individual. It is decomposed, when the attraction of desire 
leads to the resumption of that freedom the expression of which is essential to the existence of the social molecule.’ 
Moreover, he reasons in a way that coins a new term:  
 
“The great problem of social chemistry we call politics, is to discover what desires of mankind may be gratified, and 
what must be suppressed, if the highly complex compound, society, is to avoid decomposition.”  
 
In 1885, American historian Henry Adams, in a letter to his wife, defined "social chemistry" as the study of the mutual 
attraction of equivalent human molecules; stated that this was a science yet to be created; and commented that the 
study of this subject was his daily satisfaction: [3] 
 
“Social chemistry—the mutual attraction of equivalent human molecules—is a science yet to be created, for the fact 
is my daily study and only satisfaction in life.”  

 

Bruce Sterling's 1988 view that a band coming together to play in 
front of an audience was a social chemical reaction. [2] 

 

A circa 2015 “faculty of social chemistry”, of Liquid 
Voodoo University, a CafePress bumper sticker (Ѻ); 
which is humorous, per the motto that humor always 
has elements of truth to it, in that Libb Thims has been 
working to get a “faculty of physicochemical sociology” 
established at a leading university, to teach 
physicochemical sociology; a conceived admixture of the 
prototypes of the: Nightingale Chair of Social Physics 
(1890s), the Harvard Pareto circle (1930s), and Princeton 
Department of Social Physics (1940s).  
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In 1905, James Dealey and Lester Ward, in their A Textbook of Sociology, devote a section to “social chemistry”, 
which they describe as being the [reaction] processes of the tendency of the women of the conquered race to be 
appropriated by the conquerors. [9] In 1962, in commentary on Huxley’s proposal for the science of social chemistry, 
in which the sociologists are suggested to “emulate and copy the chemists”, Austrian social economist Werner Stark 
famously asks:  
 
“Why should no social chemistry ever been developed?”  
 
Stark states that “nobody would suggest that the social 
scientists should imitate meteorology, for this discipline does 
not appear to have got very far … but what about chemistry?” 
He states “a sociology based on chemistry [has] in fact been 
called for, but, significantly, [this call has] found no echo.” 
Stark reasons, naively, that it would have been easy to take up 
the suggestion of Huxley and develop it further. He reasons, 
“an intending social chemist would have found it one whit 
more difficult to manufacture a sociological parallel to the 
Boyle-Charles law than Haret did to the Newtonian 
propositions. But the experiment appears never to have been 
tried.”  
 
In 2007, Canadian writer Chanel Wood, in her article "A 
Question of Social Chemistry", outlined a simplistic 
"combination lock theory" model of what she considered to 
be social chemistry. Daniel Rigney considers Italian engineer Vilfredo Pareto’s 1916 social equilibria theory, 
supposedly based on Willard Gibbs' chemical thermodynamics, to be a type of “social chemistry”. [5] This, however, 
my be a mis-attribution, via Lawrence Henderson; for although Pareto did view people as "human molecules", he 
may have not actually used Gibbs' theories in his work? 
 
Other 
In the 2012 Environmental Chemistry Letters article “Social Chemistry”, European environmental chemists Eric 
Lichtfouse, Jan Schwarzbauer, and Didier Robert outline an essay in which they propose that “social chemistry” 
should be a new scientific discipline, conceived in a way that involved the bridging of chemistry and society, by 
integrating the social sciences in chemical research, which involves what they call “citizen discourse analysis” or 
polling citizens to see if newly designed chemicals (or the related) are acceptable by society, a methodology with 
which they seem to think will prevent nuclear meltdowns, global warming, and other types of repeatable human 
maladies. The article cites Huxley’s definition of social chemistry of men = atoms; society = complex molecule, but 
hardly digresses beyond this, or even seem to outline social chemistry in the same vein, but rather only seems to use 
the term as some type of catchy green phrase to platform their upcoming book Environmental Chemistry for a 
Sustainable World. [8] 
 
References  
1. Huxley, Thomas. (1871). “Administrative Nihilism”, 
Fortnightly Review, pg. 536. Nov. 1. 
2. Stark, Werner. (1962). The Fundamental Forms of 
Social Thought. (pgs. 261-63). Routledge.  
3. (a) Adams, Henry. (1885). “Letter to Marian 
Adams”, April 12. 
(b) Adams, Henry. (date). The Letters of Henry Adams: 
1892-1899, Volume 4 (equivalent human molecules, 
pg. xxviii). Harvard University Press. 
4. Wood, Chanel. (2007). "A Question of Social 
Chemistry", June 06. Sociology, ChanelWood.com.  
5. Rigney, Daniel. (2001). The Metaphorical Society: an 
Invitation to Social Theory (pg. 50). Rowman & Littlefield.  
6. Social Chemistry 101 (image) – PhotoBucket.com.  
7. (a) Home – Social-chemistry.co.uk.  
(b) Social Chemistry – Twitter.  
8. Lichtfouse, Eric, Schwarzbauer, Jan, and Robert, Didier. (2012). “Social Chemistry”, Environmental Letters, 10: 1-4.  
9. Dealey, James Q., and Lester, Ward F. (1905). A Textbook of Sociology (§234: Social Chemistry, pgs. 191-92). 
MacMillan.  
 

 

A 2008 afterparty flier using the term "social chemistry" 
as slang for getting schooled in after-hours chemistry. [6] 

 

A 2011 logo giving a dictionary definition of social chemistry, as 
"the complex emotional or psychological interaction between 
people", for a newly-launched UK-based Social Chemistry 
Consulting group, launched by American-born English consultant 
Ryan Wenstrup-Moore. [7] 
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Social collision theory  
In hmolscience, social collision theory refers to the 
application of collision theory—either chemical 
kinetics (Max Trautz, 1916) based or particle physics 
collider (Ernest Lawrence, 1932) based—to social 
interactions, collisions, bond dynamics, formations, 
and or changes. 
 
Overview 
In 1922, Alfred Lotka, in his “Natural Selection as a 
Physical Principle”, citing the earlier works of 
Wilhelm Ostwald, Oliver Lodge, and H. Guilleminot, 
outlined a semblance of a physics-based collision 
theory, in respect to predator prey interactions, in a 
semi-physicochemical basis, in the form of what he 
called “trigger action”; to quote a note excerpt: [1] 
 
“When the beast of prey A sights its quarry B, the 
latter may be said to enter the field of influence of A, 
and, in that sense, to collide with A. The energy that 
enters the eye of A in these circumstances may be 
insignificant, but it is enough to work the relay, to 
release the energy for the fatal encounter.” 
 
(add discussion) 
 
In 2007, American electrochemical engineer Libb Thims, in his Human Chemistry, building on Lotka, outlined a more 
robust physical chemistry based model of collision theory applied to human-human collisions, people explicitly 
defined as molecules (see: human molecule), moving about on a surface. [2] In 2008, Irish-born American sociologist 
Kieran Healy, in his “Elementary Particles” blog, outlined what he referred to humorously as the “standard model of 
sociophysics”, namely particle physics models applied to social interactions, which he conceptualized by the following 
diagram: [3] 
 
“I’m looking forward to spending a bit of time at the Center for Advanced 
Study in the Behavioral Sciences (Ѻ) this fall. Think of the CASBS as the 
CERN of social science: even as we speak, hard-working technicians are 
putting the final touches to the Stanford Superconducting 
Supersocializer, which will come online once the relevant IRB [gods] 
committees have been placated with a sufficient amount of cargo 
detailed forms.  
The SSS will propel local college sophomores at tremendous speeds into 
unfamiliar groups of people in an effort to plumb the structure of the 
elementary particles of social interaction. Despite the success of the 
standard model, there is much to be learned. The organization of the 
Quirks is of course well known, with some of the early triumphs of post-
war research focused on the internal dynamics of the quirk-matrix (Up, 
Downer, Charm, Strange, Top Bloke, *******). The complex of 
interactions centered on W and Z remains wholly mysterious, however. 
The Liketons, too, pose difficult questions, though the recent discovery of 
observer-dependent YouTube effects has gone some way toward 
clarifying their role. Finally, the famous Biggs Hangeron also remains 
problematic, as it is not only notoriously easy to observe but in fact also 
impossible to ditch at parties.” 

 
 

 

 
(add discussion) 

 

A “human molecule” re-labeled video still of a BrightStome.com 
video (Ѻ), on basic collision theory, at the chemical level, scaled up 
to the human chemical level, to give the gist of the premise of 
“social collision theory”; in the above scenario, which shows the 
“collision” involved in a double displacement reaction, the A₂ could 
be the Eduard-Charlotte molecular pairing, of Goethe’s Elective 
Affinities (1809), the B₂ could be either the Count-Countess pairing 
or the Captain-Ottilie pairing, depending on chapter (see: EA:IAD), 
and the AB pairings could be a number of products, again depending 
on chapter and time frame.  
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Crash | Film 
In 2004, award-winning film Crash was 
released, which gives an excellent overview of 
the intricacies involved social collisions. In the 
film, several characters, living in Los Angeles, 
"collide", so to say, during an eventful 36-hour 
period in which car accidents, shootings, and 
carjackings bring them together. Most of the 
characters depicted in the film are racially 
prejudiced in some way and become involved 
in conflicts which force them to examine their 
own prejudices. Through these characters’ 
interactions, the film attempts to depict and 
examine not only racial tension but the 
distance between strangers in America. [4] 
 Along these lines, we see that collision 
theory can also be interpreted in terms of the 
"force of the collision", namely that the likelihood of reaction upon the collision of two molecules must certainly be 
affected by the force of the collision. Forceful collisions are much more apt to lead to the breaking and making of 
chemical bonds than are less forceful collisions. The film Crash, for example, a self-described ‘passion piece’ for 
Canadian screen-writer Paul Haggis, was inspired by a so-called "real life", i.e. reality-based, incident where Haggis’ 
Porsche was forcefully carjacked outside a video store on Wilshire Boulevard in Los Angeles in 1991. [5] This is an 
example of a real social bimolecular effective collision, between two human molecules, resulting in a human chemical 
reaction (existence transformation), resultant change (moviegoers moved by the film), and work output (script 
writing). 
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Social combustion  
In hmolscience, social combustion refers to the 
combustion of a society, social system, or two societies 
reacting together. Technically, to clarify, combustion, by 
standard definition, is a chemical reaction in which a 
substance, typically a hydrocarbon structure, e.g. wood, 
coal, gasoline, or methane CH3, etc., reacts rapidly with 
oxygen with the production of heat and light; social 
combustions are scaled up version of this basic model, 
wherein the chemical substances are social systems of 
humans who react rapidly in an oxygen environment with 
other social systems, societies, or groups. 
  
Overview 
In 1858, Henry Carey seems to have touched on 
“combustion” in respect to societies or people, defined as 
molecules, in societies reacting similar to how coal or 
wood react with oxygen to produce heat (or social heat) 
and flame. [1] In 2001, Chinese ecological economist 
Wenyuan Niu, amid the growing Chinese social physics school, was proposing his so-called "social combustion 
theory". [2] 
 
See also 
● Social activation energy 
● Social fric on  
 

 

The 2004 film Crash, based on real events, gives a slowed-down look at 
how social collisions dynamically operate, accrue, intersect, operate, and 
repercuss.  

 

A Buchanan-Gladwell model (2001) of social physics, defined 
by concepts including: social heat, tipping points, activation 
energy, connectors, six degrees, Dunbar numbers, etc.; the 
above diagram showing how the rubbing of Bosnia with 
Austria-Hungray created "social friction" which on 28 Jun 
1914 produced enough heat (or social heat) to "spark" the 
flame or social combustion of the first world war. [3] 
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Social combustion 
theory  
In hmolscience, social combustion theory is social 
transformation occurs in a way similar to a combustion 
reaction.  
 
Overview 
In 2001, Chinese ecological economist Wenyuan Niu, 
amid the growing Chinese social physics school, was 
proposing what he referred to as "social combustion 
theory" as a means to formulate an "early warning 
system" type of socio-meter so to detect periods of 
social burning, so to say: [1] 
 
“Social Physics is a full interdisciplinary science 
between natural and human sciences. It refers that, 
with the law, theory, principle, thinking, and 
methodology of physics (and including other natural 
sciences), social physics faces issues of social and 
economical field to seek new regulation, profound 
mechanism, and quantitative explanation through 
reasonable modification and rational extension of the 
natural sciences. In this paper, the author designs a 
framework of ‘social stability warning system’ using so-
called social combustion theory. The system can be 
used as a powerful tool to simulate and forecast level 
of national stable situation.”  
 
In 2009, Niu was expanding on his theory, as follows: 
[2] 
 
“Social Harmony Equation (SHE) leads the social 
system to the evolution direction of social by 
accumulation of “social combustion substances”, i.e., 
the accumulation of microcosmic entropy increase 
“basic particles” (individual) in social system from 
assimilated “basic social energy” to dissimilated one; 
meanwhile, the catalysis of “social combustion promoter” (social excitation energy) has enhanced the “social 
temperature” of disordering process of social system and completed the energy accumulation of social entropy 
increase that can generate the transition. Finally, ignited by the “social trigger threshold”, the social system has 
completed the abrupt change from orderliness to disorderliness. The continuous variation of the above-mentioned 
three basic non-linear processes has jointly composed the whole contents of social combustion theory. Under the 
restriction of such conditions of different time (t), different space (α) and different scale (β), it is finally explained as a 
comprehensive dynamics of social system deterioration.” 
 
(add discussion) 
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A 2009 symposium presentation of Chinese ecological economist 
Wenyuan Niu's 2001 social combustion theory. [2] 
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Further reading 
● Liu, Yijun and Niu, Wenyuan. (2012). “Social Physics: an Interdisciplinary Way to Explore Mechanism of Public 
Opinion” (url) (pdf), in: Theoretical and Methodological Approaches to Social Sciences and Knowledge Management 
(§12) (editor: Asuncion Lopez-Varela). IntechOpen.com. 3. Roberts, David. (2011). “Change GDP, Change the World”, 
Grist.org, Sep 30.  
 

Social enthalpy  
In hmolscience, social enthalpy refers to the 
equivalent of enthalpy within a society or 
between members of a society. 
 
Starkermann 
The first to use the term “social enthalpy” 
was German-born Canadian mechanical 
engineer Rudolf Starkermann, in his “Social 
Entropy, Enthalpy, Exergy in Psychosocial 
Systems: a Notion”, address, given at the 
1986 International Conference on Mental 
Images, Values, and Reality, listed social 
enthalpy in the following key term format: [1] 
  
“HC = social enthalpy, the total information 
package of a social ° unit (individual) , which 
includes the speed of association of thoughts, 
the speed of action and the will power a) to 
reach its own goal and b) to communicate. H 
can differ from individual to individual.” 
 
As the term “social enthalpy” is a very advanced term in human thermodynamics, one that generally is considered to 
involve "heat content" and changes to bond energies of the molecules of the system, involving two quantitative 
parts: social internal energy and social pressure-volume work, arrived at after all the other social energy, social 
entropy, social temperature, etc., terms have been exhausted and played with, this would explain why Starkermann’s 
article is not cited by anyone, according to Google Scholar (Ѻ), himself (1988) aside—namely, because it is a very 
deep and more difficult connection to make, connecting enthalpy to society.  
 
Another ripe passage from the conference, is the following: [1] 
 

 
 
showing, possibly Starkermann, attempting to formulate an organization management theory, employing: Ross 
Ashby's theories on adaption, equifinality, autopoieses, and Le Chatelier's principle. Somehow, as shown adjacent, we 
see with Starkermann's discussions of "information packet", "exchanged information", etc., would seem to be mixed 
up with Claude Shannon, in some way or another, and information theory, who is cited in the conference. In 1988, 
Starkermann, in his “Social Entropy, Enthalpy, Exergy and Disergy in Examples”, gives the following abstract: [2] 
 
“For the thermodynamic terms entropy, enthalpy and exergy, parallel terms for the psychosocial area of 
communication are illustrated. The thermodynamic notion energy is paralleled by dynamic information, the molecule 
by a goal-oriented social individual, exergy by the maximum goal attainment of the individuals who constitute a 
communication system, enthalpy by the will of action and the associated activity, and entropy by the density of 
communication, the amount of information exchanged and the classification of communication (as devotional, 
aggressive or destructive). The absolute temperature in thermodynamics is paralleled by the speed with which 
information is exchanged. The term disergy (distracting energy) is added and illustrated in cases where the 
communication system is open to outside environment.” 
 
Much of this basis of logic, it seems, resulted in Starkermann’s 2003 three-part Amity and Enmity: Two Archetypes of 

 

A snippet of section from Rudolf Starkermann's 1986 definition of social 
exergy, social enthalpy, and social entropy; along with a partial section on 
how the speed of exchanged information, supposedly, purportedly between 
the members of a society, is analogous to some type of temperature (or 
social temperature?). [1] 
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Social Existence: an Interdisciplinary Study. [3] 
 
Rossini 
In 1971, American chemical thermodynamicist Frederick Rossini, in his "Chemical Thermodynamics in the Real World" 
Priestly Medal address, presented a description of enthalpy in society as being the measure of "security" as 
contrasted to "entropy" which he equates to the measure of freedom. [3] 
 
Other 
In 2013, German effectiveness coach Deb Preuss tweeted the following: (Ѻ) 
 
“Looking for a word. Describes a property of a person who promotes social enthalpy. Sounds weird, but it's a great 
word, and I've lost it!”  
 
It is difficult to envision what Preuss is after here, aside from some type of thermal word, such as warmhearted.  
 
See also 
● Applied human 
thermodynamics 
● Human molecular 
engineering 
● Human engineering 
thermodynamics 
● Social atom 
● Social chemistry 
● Social combustion theory 

● Social energy 
● Social energetics 
● Social entropy 
● Social entropy theory 
● Social free energy  

● Social ideal gas law 
● Social mechanism 
● Social mechanics 
● Social molecule 
● Social Newton 

● Social physics 
● Social physics school 
● Social piston and cylinder 
● Social system 
● Social thermodynamics  
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Social entropy  
In sociological thermodynamics, social entropy are manifestations of entropy, defined as the amount of energy 
unavailable for doing work in a given process, in a given social system, distinguished by modes of negative behaviors, 
specifically alienation, anomie, and deviance, that function to instill a disordering effect in a given social structure or 
order. [1] These anomalous behaviors are seen as withholdings or cross uses of the deviant manifestations of the 
human energies that normally go into support or fulfillment of the norms, roles, and statuses that make up a social 
order. American communications professor Klaus Krippendorff defines social entropy as a measure of the natural 
decay of the structure or of the disappearance of distinctions within a social system [6] He reasons that much of the 
energy consumed by a social organization is spent to maintain its structure, counteracting social entropy, e.g., 
through legal institutions, education, the normative consequences or television, and that anomie is the maximum 
state of social entropy. [6]  
 
History 
The etymology of the term social entropy is said to trace back to philosopher-historians Brooks Adams and Henry 
Adams who applied the concept of entropy to human affairs, viewing it as a tendency seen in the histories of whole 
nations or civilizations, a tendency characterized by a running-down of human energy, of a diminished capacity for 
meeting the problems set by that nation or civilization. [1] 
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In the 1968, author Amitai Etzioni described "social entropy" as a state of society in which no social bonds are 
present. [3] In 1990, American sociologist Kenneth Bailey published Social Entropy Theory, a nonequilibrium approach 
of societal analysis using a mix of Ludwig Bertalanffy's general systems theory, Claude Shannon's entropy, and Rudolf 
Clausius' entropy. Bailey defines an "isomorphic complex system" as being comprised of human individuals as the 
components, interaction of these components, and the national (political) border of the country, with the latter 
serving as a boundary for social interaction. [4] Bailey also included a section titled the "History of Social Entropy", in 
which he traces the use of thermodynamics and entropy in sociology from Pareto to Prigogine to Samuelson and 
others in the literature. [5] In 2001, Peruvian engineer Alfredo Infante wrote a short article entitled "Social Entropy" 
in which he discussed the advanced intelligence perspective, Gibbs free energy, among other topics. [6]  In 2008, 
American physical chemist Thomas Wallace argued that "societal entropy", as determined by the second law, 
mandates the spontaneous direction of all processes of nature and society and the generation of greater complexity 
and disorder. [7] 
 
Social bond 
Social entropy is said to be one of the elements or components of the social bond, which, according to American 
sociologist Robert Nisbet, mediates a part of the force that enables "biologically derived human beings to stick 
together in the social molecules (human molecular aggregates) in which we actually find them from the moment, 
quite literally, of their conception. [2]  
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Social entropy theory  
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In sociological thermodynamics, social entropy theory, originated by American 
sociologist Kenneth Bailey, is a theory which rests on the assumption that the 
study of society as a whole is of central importance and that, in macrosociology, 
the thermodynamic concept of entropy, termed "social entropy", is a measure 
of a the state of a social system. [1]  
 
Overview 
In circa 1980, American sociologist Kenneth Bailey conceived his theory that 
entropy applies to social phenomena. Social entropy theory is said to “draw 
quite heavily” from Austrian biologist Ludwig Bertalanffy’s 1968 general 
systems theory. [2] In particular, the idea for applying thermodynamics to 
sociology, in the mind of Bailey, originated in his studies of human ecology, 
where he discovered the notion of the “ecosystem”, which in turn led to studies 
on general systems theory, and from there to thermodynamics. In 2009, in 
retrospect, Bailey reflected, in his own words: [3]  
 
“When I began studying the notion of entropy it became clear to me that 
thermodynamic entropy was merely one instance of a concept with much 
broader applications … I became convinced that entropy applied to social 
phenomena as well.”  
 
Bailey has attempted to demonstrate this strand of logic not only in his Social Entropy Theory (1990), but also in 
Sociology and the New Systems Theory (1994), and in numerous articles. [4] The “social entropy theory model”, 
according to Bailey, studies human actors as they interact in physical space within and across "societal boundaries" 
(modeled on thermodynamic boundary). Bailey reasons that one needs to be able to measure the state of a social 
system using a variable other than that of equilibrium, and postulates that such a variable is entropy, which he 
defines as a “measure of system structure that has both theoretical and statistical interpretations”. He states that 
“entropy is a sibling concept of equilibrium and generally subsumes it” and thus the concept of equilibrium can still 
be used when appropriate. [2]  
 
Difficulties 
Bailey's theory, to note, is based in large part in information theory, which is not thermodynamics; hence his theory 
largely a baseless contrivance. 
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Social energetics  
In science, social energetics is the application of the science of 
energetics in sociology. [1] 
 
History 
In 1894, Belgian chemist Ernest Solvay founded the Institute of 
Social Sciences in aims to assemble like-minded researchers 
interested in energetics and sociology. [2] In 1928, Russian-born 
American sociologist Pitirim Sorokin devotes parts of his 1928 
chapter on the mechanistic school of sociology to a history of 
social energetics or "social thermodynamics" as he sometimes 
calls it, which he associates with the representatives of: Ernest 
Solvay, W. Bechtereff, Wilhelm Ostwald, Thomas Carver, and 
Leon Winiarski [3] In 1988, Eugene Rosa, et al, in their “Energy 

 

American sociologist Kenneth Bailey's 
1990 Social Entropy Theory, wherein 
he outlines his theory of entropy 
applied socially.  

 

Russian-born American Pitirim Sorokin's 1928 
characterization of the “mechanistic school” of 
sociology, subdivided into social mechanics, social 
physics, social energetics (or social thermodynamics, 
as he sometimes asserts), and the mathematical 
sociology of Vilfredo Pareto (which is unique a mixture 
of the former three). [3] 
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and Society”, gave a rather decent historical of the use of energy, theoretically, in sociological theory development. 
[4] 
 
See also 
● Social energy 
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Social energy  
In sociological thermodynamics, social energy is a general term referring to any of a number of types of “energies” in 
a social system, modeled as a thermodynamic system, connecting or driving people.  
 
Overview 
In 1910, American historian Henry Adams made a famous demarcation on the topic of social energy, in his argument 
on the applicibility of the second law to human history, who commented on the lack of physical rigor in the 
thermodynamical understanding of social energy in contrast to the adamant adherence to entropy in the social 
context (e.g. psychic entropy or social entropy); specifically:  
 
“Although the physicists are far from clear in defining the term vital energy, and are exceedingly timid in treating of 
social energy, they are positive that the law of entropy applies to all vital processes even more than to the 
mechanical.”  
 
In 2006, Iranian-born American electrical engineer Robert Kenoun outlined a social internal energy minimization 
theory arguing that the key type of social energy is the internal energy of thermodynamics and that exchanges and 
equilibriations of this energy between systems and societies, over time, is the key governing process of history and 
social evolution. [2] In 2009, American physical chemist Thomas Wallace argued that, in a thermodynamics sense, 
social energy is interrelated with labor power and has something to do with energy consumption. [3] 
 
See also  
● Psychic energy  
● Human energy 
● Social free energy 
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Social engineering  
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In engineering, social engineering is the art, pure and applied, of the 
construction, design, and building of a given society based on 
established physical science principles. 
 
History 
The first “social engineer”, in a roundabout way, according to the 
outlined discussions of Argentinian fascism-eugenics historian Andres 
Reggiani, was Greek philosopher Aristotle (see: Another Newton), who 
with his universal genius grasp of the all the scientific principles of his 
time, could instruct Alexander the Great into the pure and applied 
engineering of the successful conquest and societal reform of half the 
known world, with the continued implementation of Egyptian ideology 
based Roman-Greek political-government system seen throughout a 
large part of the world presently. [1] 
 In 1894, Dutch industrialist Jacques van Marken (1845-1906), 
pictured, in one of his essays, introduced the term "social engineers" (sociale ingenieurs), based on the idea that 
modern employers needed the assistance of specialists — "social engineers" — in handling the human problems of 
the planet, just as they needed technical expertise (ordinary engineers) to deal with the problems of dead matter 
(materials, machines, processes). [7] An 1897 summary of this call, by English economist Henry Wolff, is as follows: 
[8] 
 
“M. van Marken perceived that there was much amiss in the social world, which called for amendment. And he 
became the first avowed "Christian socialist" of his country. The harvest was, however, too great for one 
husbandman. So he pleaded for a new calling to be taken up by public-spirited men, a calling which ho christened 
"social engineering." There are some "social engineers" at work now, and they are reaping results.” 
 
There does not, to note, seem to be any sort of physical science theory basis to this term, at this point in history.  
 
In 1910, American theologian Edwin Lee Earp (1867-1950) published The Social Engineer, wherein he attempted to 
outline the subject he referred to as “religious social engineering”, albeit “while not neglecting to give the widest 
scope to the work of the social engineer in every phase of social organization for the elevation of humanity, geared as 
a “text-book on social studies and actual social service”, designed for the busy pastor and or men’s clubs outlets—a 
book, however, devoid of the terms: chemistry, physics, and mathematics. [6] One of the first hmolscience-based 
uses of the term "social engineering" comes from American physicist and engineer Arthur Iberall who, in his 1974 
book Bridges in Science: from Physics to Social Science, states the following: [9] 
 
“It is the possible development of theory (e.g., kinetic theory or sociophysics) and practice (e.g., social engineering) 
that may be useful for men.” 
 
Galton-Darwin | Eugenics 
In 1883 (or 1885 [4]), English natural philosopher Francis Galton, in the year after his cousin Charles Darwin’s death 
(reaction end), coined the term “eugenics”, from the Greek eu- ‘well’, ‘good’, or true, and genos ‘birth’, a variation of 
the Greek eugenes "well-born, of good stock, of noble race", supposedly, on analogy, syncretism, and or portmanteau 
of the combination: ‘ethics-physics + eugenes’, or something to this effect. Galton, supposedly, was under the view 
that society could breed desired humans the way we breed pigeons. This eugenics, or "study of good genes" research 
program, supposedly, was a proactive precipitate, in some sense, of his Darwin's 1859 "survival of the fittest" 
evolution theory and his own 1869 genius studies research program, according to which, as he believed, genius was 
inherited; hence, in theory, if society could socially engineer a method to weed out the unfit, a future genius-filled 
culture would result. [2] English genome historian Matt Ridley states that one of the first to pick up on Galton's 
eugenics ideas was German polymath Karl Pearson: [4] 
 
“Galton’s first and most influential follower was Karl Pearson, a radical socialist utopian and brilliant statistician. 
Fascinated and frightened by the growing economic power of Germany, Pearson turned eugenics into a strands of 
jingoism. It was not the individual that must be eugenic—picking mates with good genes and minds—it was the 
nation.”  
 
Eugenics-based social engineering reached its peek in the 1910s to the 1930s, wherein it was a funded academic 
discipline at many universities, practiced in many places around the world, and promoted by governments, in various 
forms of implementation. [3] In the US, for example, between 1910 and 1935, more than 100,000 people were 
sterilized from being feeble-minded, under more than 30 various state and federal laws enacted. [4] Eugenics began 
to fall in popularity in the 1930s when Swiss psychiatrist Ernst Rudin used eugenics as a justification for the racial 
policies of Nazi Germany, after which the scientific reputation of eugenics started to decline, falling off in all 
countries. 

 

 

 

Dutch industrialist Jacques Marken (1845-1906) 
coined of the term "social engineering" and 
"social engineer" in the 1890s, a calling aimed at 
improving what is amiss in the social world. 
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“I have heard people talk of the ‘scientific’ extermination of the Jews in Germany. There was nothing scientific about 
it.” 
— Richard Feynman (1963), The Meaning of it All: a Scientist Looks at Society (pg. 17)  
 
The last bastion of eugenics program practice occurring in Sweden in 1975. [5] The speculation here, just as with the 
risen and fall of communism/socialism, is that the continued implementation of said ideology began to go too far 
against nature—i.e. it was becoming too endergonic—thus requiring more energy to sustain as a practice (or 
unnatural process) than it was releasing, or something to this effect (see: coupling).  
 
Carrel | Society body-soul engineering 
Argentinian fascism-eugenics historian Andres Reggiani cites the 1930s progressive utopian ideas of French surgeon-
biologist and social philosopher Alexis Carrel as some type of eugenics-based social engineering promoter, whose 
models he summarizes as follows: [1] 
 
“Carrel considered medicine to be the discipline best suited for leading the way to universal knowledge. The role of 
physicians would be to ‘guide’ the process of human regeneration by supplying society with ‘engineers of the body 
and soul’.” 
 
(add discussion) 
 
Technocracy 
Another variant of social engineering is technocracy, conceived by American self-labeled "engineer" Howard Scott, 
which peaked in the 1930s, although stands of it remain today. 
 
See also 
● Applied human 
thermodynamics 
● Human molecular 
engineering 
● Human engineering 
thermodynamics 
● Social atom 
● Social chemistry 
● Social combustion theory 

● Social energy 
● Social energetics 
● Social entropy 
● Social entropy theory 
● Social enthalpy 
● Social free energy  

● Social ideal gas law 
● Social mechanism 
● Social mechanics 
● Social molecule 
● Social Newton 

● Social physics 
● Social physics school 
● Social piston and cylinder 
● Social system 
● Social thermodynamics  
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Social exchange force  
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In hmolscience, social exchange force refers to a 
non-metaphorical “exchange force” operating 
socially between people, mediated by field 
particles—either photons, gravitons, and or a 
combination of the both—in the form of either an 
electromagnetic force, gravitational force, and or 
a gravito-electromagnetic force. 
 
Overview 
In 1993, Canadian political scientist Paris 
Arnopoulos, in his Sociophysics, gave an outline of 
the premise of an exchange force operating 
socially, as follows: [1] 
 
“All entities, whether fermions or humans, need 
some mediating agency to interconnect them into 
systems. This indispensable interrelating and 
interacting role is ultimately played by different 
field particles named bosons. Unlike fermions, 
which are characterized by a significant mass and 
charge, bosons do not take partake of these to 
attributes. Rather, they only have spins and 
provide connections as they are exchanged 
among fermions.”  
 
Such exchanges are of three kinds: weak or strong nuclear, electromagnetic, and gravitational. The first exist by 
sharing gluons and thus hold together the atomic nucleus. The second take place by exchanging photons and thus 
explain most of our ordinary phenomena. The third operate by the displacement of gravitons and thus provide the 
overall attraction between everything in the universe. Similar phenomena occur up the ontological ladder to describe 
social, as well as atomic and galactic bonding. Societies, like all systems, are held together by certain ties of varying 
strength and extent.”  
 
In 2007, American electrochemical engineer Libb Thims, in his Human Chemistry, published an outline of a field 
particle mediated "exchange force" operated model of social interactions, via the use of primary field particle and 
secondary field particle model scheme. [2] 
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Social fermion  
In hmolscience, social fermion, as compared to “social boson” (or social fermion-boson composite), refers to 
conjecture that a human us a type of fermion. 
 
Overview 
In the late 1970s, people began to ruminate on what humans were in terms of the new fermionic bosonic 
classification of the universe; the following are the two dominate examples: 
 
“Are humans fermions or bosons?” 
— Ed Stephan (1977), speculative discussions with physicist Louis Barrett [1] 
 
“All entities, whether fermions or humans, need some mediating agency to interconnect them into systems. This 
indispensable interrelating and interacting role is ultimately played by different field particles named bosons. Unlike 
fermions, which are characterized by a significant mass and charge, bosons do not take partake of these to attributes. 
Rather, they only have spins and provide connections as they are exchanged among fermions.” 
— Paris Arnopoulos (2005), Sociophysics [2] 
 
In 2012, Romanian physicist Radu Chisleag, in his “A Quantum Model May Explain the Infringement of Some Financial 
Rules in Spite of Stiff Supervision”, outlined a type of social physics model, wherein he applied the Schrodinger 
equation of Erwin Schrodinger and the de Broglie waves of French physicist Louis de Broglie to the situation where 

 

Some 2012 MinutePhysics video (Ѻ) screenshots of exchange force 
applied to economic interactions, wherein they explain the money as an 
exchange rate particle, or long-range interaction mediated by a particle, 
in which the photons actuate momentum transfers between electrons, 
whereby the exchange force becomes equivalent to “momentum 
transfer”; in the caption of which a 2009 paper (Ѻ), on gauge theory in 
economics, by Lee Smolin, is cited.  
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"some individuals, even having been granted the right to act, are rejected at the step"; at the end of which comments 
on how stock market players might be bosons or fermions: [3] 
 
“A special class of barriers, of those having an axis of symmetry (symmetrical potential), is very important because 
the solutions of the Schrodinger equation spit themselves in two distinct classes: symmetrical and anti-symmetrical 
solutions. As is shown in quantum statistics the symmetrical solutions are describing the behavior of bosons (system 
particles able to occur in any number in a givens state) and fermions (system particles that can occur in different 
states only). This distinction between bosons and fermions would be important for players, eventually corresponding 
to those cooperating or respectively competing.” 
 
In Mar 2015, a Quora query “Is a Person a Fermion or a Boson?” was posted, which generated seven answers. [4] In 
Aug 2015, Libb Thims, with Atheism Reviews cohost Thor, taught an atheism for kids class, entitled “Zerotheism for 
Kids”, to five kids ages 6 to 11, wherein it was explained, in nutshell kids logic, that “fermions are things you can 
"touch", like the fur on a giraffe, and bosons are things you can "feel", like the light coming out of the TV, heat from 
the blow torch, or cold air from the air conditioner”, citing Ed Stephan (1977) and Paris Arnopoulos (2005) as 
historical examples of topic discussion. [5] 
 
Quotes 
The following are related quotes: 
“It’s all just quarks [fermions] and gluons [bosons].” 
— Terrence Deacon (2011), paraphrase of Jerry Fodor (1998), i.e. “Why is there anything except physics?”, on Jaegwon Kim’s 
critique of emergentism [6]  
 
References 
1. Stephan, Ed. (1995). The Division of Territory in Society. EdStephan.org. 
2. Arnopoulos, Paris. (2005). Sociophysics: Cosmos and Chaos in Nature and Culture (fermions or humans, pg. xIviii). 
Nova Publishers, 1993 first edition. 
3. Chisleag, Radu. (2012). “A Quantum Model May Explain the Infringement of Some Financial Rules in Spite of Stiff 
Supervision” (GB), in: Econophysics: Background and Applications in Economics, Finance, and Sociophysics (editor: 
Gheorghe Savoiu) (§6, pgs. 79-89; correspondence table, pg 81). Associated Press. 
4. Is a person a fermion or a boson? (2015) – Quora.com. 
5. Thims, Libb. (2015). “Zerotheism for Kids” (co-host: Thor) (main), 14-part [4:41-hr] lecture playlist (Ѻ), 5-intro sides 
(Ѻ), 56-main sides (Ѻ), 11AM-3PM, Chicago, Aug 10 (recorded), Sep 7 (published).  
6. Deacon, Terrence W. (2011). Incomplete Nature: How Mind Emerged from Matter (Kim, pgs. 164-55, 169). W.W. 
Norton & Co.  
 

Social force  
In human physics, social force is a force that results or is mediated by social interactions, processes, or reactions 
between human molecules, the underlying nature of which is the electromagnetic force. [1]  
 
Overview 
In 1854, French philosopher Auguste Comte, in his System of Positive Polity: or System of Sociology, was theorizing 
about “social force”, in terms of things such “moral power”; the following being one truncated statement: (Ѻ)  
  
“All social force is at once material, intellectual, and moral.”  
 
In 1862, English natural philosopher Herbert Spencer was promoting some type of calculus of forces theory of social 
force. In 1904, in objection to Spencer's theory of social forces, American psychologist William James raised the 
following objections: [2] 
 
“But what on earth is ‘social force’? Sometimes he identifies it with ‘social activity’ (showing the latter to be 
proportionate to the amount of food eaten), and sometimes with the work done by human beings and their steam-
engines, and shows it to be due ultimately to the sun’s heat. It would never occur to a reader of this pages that a 
social force proper might be anything that acted as a stimulus of social change,—a leader, for example, a discovery, a 
book, a new idea, or a national insult; and that the greatest of ‘forces’ of this kind need embody no more ‘physical 
force’ than the smallest. The measure of greatness here is the effect produced on the environment, not a quantity 
antecedently absorbed from physical nature. Mr. Spencer himself is a great social force; but he ate no more than the 
average man, and his body, if cremated, would disengage no more energy.” 
 
The tricky issue that James is grappling with here, in regards to the discorrelation between the average food intake 
versus the average greatness of a person is that food intake is surface-substrate interaction factor that only effects 
the lowering of the activation energy barrier to a reaction, whereas free energy change is what quantifies the relative 
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greatness of a person, in that the latter is a result of person-to-person or person-to-society human chemical reaction 
factors. In 1922, Howard W. Odum established the Journal of Social Forces, renamed Social Forces (1925), a 
publication outlet focused on: sociology, primarily, but also related fields, such as: social psychology, anthropology, 
political science, history, and economics. [3] 
 
Thermodynamics 
In thermodynamic terms, the social force is quantified as Gibbs free energy differentials, aka the isothermal-isobaric 
"force function" or the driving force of human interactions, human reactions, and human processes. The translation 
of "free energy" to "force", to note, is not a one-to-one translation, being that according to the affinity-free energy 
equation, the affinity A or chemical affinity is the force of reaction, whereas the free energy change, F or G, or 
available energy measure of the affinities.  
 
See also 
● Social pressure 
● Entropic force 
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External links 
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Social free energy  
In hmolscience, social free energy is the quantification, in sociological thermodynamics, of the free energy, i.e. 
human free energy, or more accurately Gibbs free energy, of a social system or a verbal description of it.  
 
Overview 
In 2004, Croatian mechanical engineer Josip Stepanic, in his "Social Equivalent of Free Energy", was theorizing about 
social free energy.  
 
In 2006, Stepanic reasoned that a part of socio-economic activity is expressible and measurable by way of social free 
energy. [1] Stepanic defines social free energy as a measure of resources which can be transferred for a given 
purpose within a social system without changing its structure. [2]  
 
See also  
● Social energy  
 
References  
1. Stepanic, Josip, Stefancic, Hrvoje, and Zlatic, Vinko. (2006). “Social Free Energy of a Pareto-Like Resource 
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Social friction  
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In hmolscience, social friction refers to friction within or 
between social groups, systems, or societies; 
mechanistically described at the microlevel in terms of 
frictions, and social heat generated therefrom, between 
people or human molecules.  
 
Overview 
In 1858, Henry Carey seems to have been the first to 
explicitly introduce a model of social friction; the gist of 
which being summarized by Werner Stark (1962) was 
follows: [1] 
 
“In the physical universe, heat is engendered by friction. 
Consequently the case must be the same in the social 
world. The ‘particles’ must rub together here, as they do 
there. The rubbing of the human molecules, which 
produces warmth, light and forward movement, is the 
interchange of goods, services, and ideas.”  
 
In the 2000s, ideas on social activation energy began to appear, e.g. Mark Buchanan (2000), Malcolm Gladwell (2001), 
etc., which allude to Carey-like models of social friction, albeit without stating so directly. Buchanan, e.g., asserts that 
the “forces” behind the nineteen-year-old Bosnian Serb Gavrilo Princip, a member of the Serbian terrorist 
organization Black Hand, acting or “working” to pull the trigger of a gun, on 28 Jun 1914, pointed at Austro-Hungarian 
archduke Franz Ferdinand, thereby “tipping” (see: tipping point) history into WWI and then WII, to the premise that 
small but significant social heat like triggers work or act as social activation energy barrier surmounters, i.e. the 
embodiment of the process when the heat of friction (or social friction), of striking a match works, triggers the 
activation energy barrier to combustion thus lighting the match into flame.  
 
References 
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Social gravitation  
In human physics, social gravitation or "social 
gravity" is a force, posited to exist, which attracts 
people towards each other, being proportional to 
their masses, and inversely proportional to their 
distance of separation. [1] It is often said that 
‘certain people tend naturally to gravitate towards 
each other’; whereas others tend naturally to recede 
or be repulsed by certain people.  
 
Berkeley 
In 1713, Irish-born English philosopher George 
Berkeley, in his "Moral Attraction" essay, outlined a 
social gravity theory; one example of which is the 
following: [4] 
 
“Now, if we carry our thoughts from the corporeal 
[planetary] to the moral world, we may observe in 
the spirits or minds of men a like principle of 
[gravitational] attraction, whereby they are drawn 
together in communities, clubs, families, friendships, and all the various species of society.”  
 
(add discussion) 
 
Algarotti 
In 1737, Italian natural philosopher Francesco Algarotti, in his Newtonianism for the Ladies, employed "the inverse 

 

A Buchanan-Gladwell model (2001) of social physics, defined 
by concepts including: social heat, tipping points, activation 
energy, connectors, six degrees, Dunbar numbers, etc.; the 
above diagram showing how the rubbing of Bosnia with 
Austria-Hungray created "social friction" which on 28 Jun 
1914 produced enough heat (or social heat) to "spark" the 
flame or social combustion of the first world war. [2] 

 

In 1837, Scottish philosopher-historian Thomas Carlyle described the 
members of the States-General of 1789 and the National 
Convention, depicted above, into which it was transformed, as " 
gravitating bodies", a social gravitation like description. [5] 
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square law to calculate the power of attraction between a pair of separated lovers".  
 
Carlyle 
In 1837, Scottish philosopher-historian Thomas Carlyle was employing some type of social gravitation theory and or 
metaphor.  
 
Carey 
In 1858, American sociologist Henry Carey, in his Principles of Social Science, used the physics model of gravity to 
account for the formation of large cities, on the assumption that all the corollaries of the physical principle of 
gravitation, as extolled by English physicist Isaac Newton in his 1686 Principia, are assumed to apply to social 
phenomena; in simple terms, according to Carey: [2] 
 
“The great law of molecular gravitation, the indispensable condition of existence, [is that] man tends of necessity to 
gravitate towards his fellow man.”  
 
Carey’s principle of social gravitation, as it is called by American sociologist Werner Stark, or ‘law of molecular 
gravitation’, as Carey called it, expounds on the view that human molecules, or man the ‘molecule of society’, as 
Carey puts it, tend to attract toward each other into the formation of large cities. In explaining how his social 
gravitation principle works in the formation of large cities, Carey states: 
 
“The greater the number collected in a give space, the greater is the attractive force there exerted, as is seen to have 
been the case with the great cities of the ancient world, Niniveh and Babylon, Athens and Rome, and is now seen in 
regard to Paris and London, Vienna and Naples, Philadelphia, New York, and Boston.” 
 
Gravity, according to Carey, creates a foci of human aggregation. In attempting to explain how it is that cities tend not 
ball up into a single point, owing to force of social gravitation, e.g. ‘why all the members of the human family do not 
tend to come together on a single spot of the earth?’, Carey alludes to the idea that other nearby cities act as ‘rival 
suns’ causing rival attraction tendencies to exist and that, similar to the solar system and other planets, each person 
is ‘surrounded with bodies of various sizes, some of these themselves provided with satellites, each having its local 
center of attraction, by which the means of its parts are held together.’ 
 
Stewart | Warntz 
In 1939, American physicist John Q. Stewart began making Newtonian-conceptualized social gravity calculations. In 
the 1950s, his protege American economic geographer William Warntz made physical models of their so-called 
"population potential" diagrams. 
 
Electromagnetate 
In 2007, American chemical engineer Libb Thims updated the outdated Newtonian-view that gravity is what draws 
like people together to explain that, in a correct modern sense, it is the electromagnetic force that draws people 
together, and that the expression "certain people naturally electromagnetate towards each other" is the more-
correct or way of saying things, over that of "certain people naturally gravitate towards each other"; although, to 
note, gravity does play a role in bringing together two human molecules in reaction in many overall-governing ways, 
e.g. controlling day light hours, controlling the female menstrual cycle, augmenting the moods of people, e.g. people 
drink 25 percent less alcohol during a full moon. [3] 
 
See also 
● Biogravity 
● Brightness 
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External links 
● Demographic gravitation – Wikipedia.  
 

Social heat  
In hmolscience, social heat refers to quantities of 
‘heat’, interpreted as a purely a physical phenomena, 
involved, created, transformed into work, dissipated, 
transferred, etc., in the social processes of interactions 
and frictions between human molecules.  
 
Carey 
In his famous 1859 The Principles of Social Science, 
American social-economist Henry Carey used the 
Berthelot-Thomsen principle as a basis to formulate a 
theory of social heat. [1] In introducing the topic of 
social heat between reactive human molecules in 
society, according to a review by Austrian social 
economist Werner Stark, Carey states: [2] 
 
“In the inorganic world, every act of combination is an 
act of motion. So it is in the social one. If it is true that 
there is but one system of laws for the government of 
all matter, then those which govern the movements of 
the various inorganic bodies should be the same with 
those by which is regulated the motion of society; and 
that such is the case can readily be shown.”  
 
Then, in what seems to be a citation of Berthelot-
Thomsen principle, that the ‘heat of a reaction was the true measure of affinity’, Carey states:  
 
“To motion there must be heat, and the greater the latter, the more rapid will be the former.” 
 
This means, according to the 1962 opinion of Stark that:  
 
“In the physical universe, heat is engendered by friction. Consequently the case must be the same in the social world. 
The ‘particles’ must rub together here, as they do there. The rubbing of the human molecules, which produces 
warmth, light and forward movement, is the interchange of goods, services, and ideas.” 
 
Carey continues: 
 
“In the material world, motion among atoms of matter is a consequence of physical heat. In the moral world, motion 
is a consequence of social heat—motion, consisting in an ‘exchange of relations’ resulting from the existence of those 
differences that develop social life. Motion is greatest in those communities in which agriculture, manufactures, and 
commerce are happily combined. That such is the fact will be obvious to all who see how rapid is the spread of ideas 
in those countries in which agriculture, manufactures, and commerce are combined, compared with that observed in 
those which are purely agricultural. In the one there is great heat and corresponding motion, and the more motion, 
the greater is the force. In the other there is little heat, but little motion, and very little force.” 
 
Most of these quoted views of Carey still need to be tracked down, but they may be in his 1859 three volume The 
Principles of Social Science, in which he is said to have gathered the fruits of his lifelong labors. 
 
Other 
In 1981, a Korean social thinker outlined the view that: [3] 
 
“Second, major concepts of thermodynamics—temperature, heat, mass, pressure, entropy, free energy, and heat 
capacity—must have correspondingly defined social thermodynamics conceptions. These are social temperature, 
social heat, social mass, social pressure, etc. These latter concepts must carry their original (thermodynamic) 
meaning as well as reflecting the unique characteristics of social phenomena.” 
 
This is a excellent overview quote of bulk view of human thermodynamics. The amount of intellectual involvement in 
how this is done, however, is immense. The attempt to develop or determine a 'social Avogadro number', is one 
example. On entropy, the same author comments that in physical systems entropy is the degree of randomness or 

 

A 2013 screenshot of a Twitter-based searchable real-time so-
called “social heat map”, a type of social heat gauge, found at 
Boston.com, according to which the social networks that glow red 
with activity indicate venues having the greatest activity in the 
given time period. [5]  
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energy distribution among the components of the system, and also the degree of deviation from regulatory 
possibilities or the disorderliness of the components in a social system. In 1995, American anthropologist Paul 
Bohannan commented the following in regards to cultural heat: [4] 
 
“Adapting thermodynamic ideas to the study of culture is limited by a very simple fact: nobody has yet figured out 
what might be the cultural equivalent of heat or energy … nobody has yet found the ‘heat’ or the ‘energy’ in cultural 
matters … the concepts of ‘cultural temperature’ (see: social temperature) to refine our understanding of ‘cultural 
heat’ have not yet appeared. This is one of the most pressing problems for the next generation of anthropologists, 
and the difficulties are profound.” 
 
(add discussion) 
 
Tweeting | Social heat map 
See main: Human thermodynamic instrument 
The following is 2013 summary of a Twitter-based searchable real-time so-called “social heat map” found at 
Boston.com: [5] 
 
“The Social Heat Map builds a database of more than 250,000 venues, 500,000 restaurants and 1.4 million event 
listings. The social heat map then mines Twitter and other social media outlets for information about the venues, 
restaurants and listings and plots them on a map. A visualization layer is applied that shows the most active areas 
within the defined area. The venues that show the greatest activity in the social networks glow red with activity. You 
can search by keyword to see activity, click on an area for a sample of the tweets during that time period, filter by 
various categories, and click on a venue for event information. Social map is powered by Eviesays .” 
 
Interesting new application. 
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Social ideal gas 
law  
In hmolscience, social ideal gas law, 
"human gas law", "social gas law", or 
"social equation of state", etc., 
refers to attempts to formulate 
models of human society based on 
one of the gas laws or the ideal gas 
law. 
  
Overview 
A number of individuals to have 
attempted human, human molecule, 
human particle, or sociological 
equivalent extrapolations of the 
classical "ideal gas law" as models of 
human behavior, in the form of a 
"human ideal gas law" or "social 
ideal gas law". In 1925, Alfred Lotka, 
in his Elements of Physical Biology 
(pg. 305), did a rather cogent social 
ideal gas law derivation. In 1947, 
American physicist John Q. Stewart, 
in his “Suggested Principles of ‘Social Physics’”, attempted to outline, formulaically, what he called a “human gas” 

 
 

Left: a generic model idealization of an ideal gas in a frictionless piston and cylinder. 
Right: A 1663 vacuum pump (bottom part), showing the vacuum bulb (top part), the 
third design of the vacuum pump by German engineer Otto Guericke, the prototype 
behind Robert Boyle's pneumatical engine, through which Boyle's law was arrived at, 
and, in turn, the other various gas laws, culminating in the ideal gas law. Both being 
models used by hmolscience scholars into the 20th century to model society. A more 
accurate model is the van't Hoff equilibrium box, such as discussed in American 
chemical thermodynamicist Frederick Rossini's famous 1971 "Chemical 
Thermodynamics in the Real World". 
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model of population demographics, in which he viewed each person as a “molecule” (or human molecule, in the 
modern sense of the term) and used the following shorthand version of ideal gas law:  
 

 
 
where p is "demographic pressure", a is an area of land occupied by N individuals (human molecules), and T is the 
"demographic temperature", combined with population census data, to derive concepts such as “demographic 
energy”, "demographic force", and “demographic gravitation”, among others. [1] 
 
In 1952, English physicist C.G. Darwin, in his "Introduction" chapter to his The Next Million Years, stated the following: 
“We ought to be able to foresee the general character of the future history of mankind. The operation of the laws of 
probability should tend to produce something like certainty. We may, so to speak, reasonably hope to find the Boyle's 
law which controls the behavior of those very complicated molecules, the members of the human race, and from this 
we should be able to predict something of man's future.” 
— C.G. Darwin (1952), “Introduction” to The Next Million Years  
 
He then employed Boyle's law: 
 

 
 
to introduce the subject of the statistical mechanical study of conservative dynamical systems of human molecules or 
the science of "human thermodynamics" as he called it. In 2009, Hungarian gender studies scholar Agnes Kovacs, in 
conference presentations, and in 2012, in her “Gender Studies in the Substance of Chemistry”, used the ideal gas law 
to outline what she called “feminist chemical thermodynamics.” [3]  Other usages of the ideal gas law as a basis to 
formulate economic and social theory include John Bryant (2009) and Mohsen Mohsen-Nia (2013), respectively. [2] 
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Social internal energy minimization theory  
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In human thermodynamics, social internal energy minimization theory 
argues that social systems, at a given hierarchy of parallel connected 
systems, will interact, exchanging matter and energy over time, in a 
manner dependent upon their respective boundary conditions, such that 
states of equivalent levels of minimum internal energy, which equates 
inversely to the stability and welfare of individuals, will result in each 
system at a given hierarch level. The theory was developed in the early 
2000s by Iranian-born American engineer Robert Kenoun. [1] The 
minimum state of social internal energy, according to Kenoun’s theory, 
equates to optimal stability and socioeconomic equality at the human 
level, which is argued to be a logic embodied in the socialism theories of 
German economist Karl Marx. Although Kenoun’s theory presents many 
difficulties, it does seem to be one the first theories to discuss the 
thermodynamic nature of internal energy in human social systems to some 
degree. 
 
Overview  
Kenoun’s view of systems of groups of people is diagramed adjacent. 
Kenoun uses the term “serial” to define connections of systems and 
subsystems that are part of the same vertical chain; and uses the term 
“parallel” to define similar systems at the same horizontal or hierarchy 
level, i.e. ones that do not share subsystems with each other. In this mode, 
serial “relational bonds” exist between systems and subsystems, 
exchanging energy (and matter) and parallel “relational bonds” exist 
between systems at the same hierarchy, also exchanging energy (and 
matter). Kenoun argues that the rate of energy exchange between, 
through these bonds, determines the level of turbulence in the system, 
where processes become violent when a given system has to absorb or release a large amount of energy in a short 
time. On the logic that a body of water molecules can absorb a certain amount of energy and still remain stable 
before phase change, according to Kenoun, the stability of a human social system, is tied to the nature of the 
relational bonds of the subsystems. In this manner, any given human social system has a certain tolerance level and 
threshold for energy release or absorption before any significant transformation can take place in its organization.  
 
Theoretical basis  
It is difficult to track down exactly where Kenoun culls his logic from, as his book, the 2006 Theory of History and 
Social Evolution, in which his theory is presented, uses no references. In commentary on his theory, Kenoun states 
that his knowledge of thermodynamics is limited to two metallurgical engineering thermodynamics courses, about 
three general reference books, Erwin Schrödinger’s 1944 book What is Life?, and ideas on cybernetics, systems 
theory, and the whole society as a global organism, etc., at the Principia Cybernetica Website. [2] At an estimate, in 
thermodynamic terms, aside from his views of the first law, i.e. that if energy leaves one system it will have to be 
absorbed by another system, and the second law, i.e. that ordered systems can form at the expense of the increase in 
disorder of other surrounding systems, it would seem that Kenoun’s overall theory stems from a combination of: 
  
(a) Newton’s law of cooling: the rate of heat loss of a body is proportional to the difference in temperatures between 
the body and its surroundings.  
(b) Joule’s second law: the internal energy of an ideal gas is independent of its volume and pressure, depending only 
on its temperature.  
(c) the principle of thermalization: the process by which connected bodies reach thermal equilibrium via energy 
exchange and interaction.  
(d) the zeroth law of thermodynamics: when two bodies have equality of temperature with a third body, they have 
equality of temperature with each other.  
 
In another sense, it could be that Kenoun is using American physicist Herbert Callen’s energy minimum principle, 
which loosely states that for a closed system, with constant external parameters and entropy, the internal energy will 
decrease and approach a minimum value at equilibrium. [3] 
 In short, whatever the orgin, using principles generally from statistical thermodynamics, Kenoun seems to make 
the unwritten assumption that connected human social systems, such as the economic connections that exist 
between the United States, Russia, Europe, the Middle East, and Africa, etc., can be modeled as ideal gas systems, in 
which, due to these connections, a uniform low level of temperature, which in this case can be considered as a 
function of internal energy, will be reached among the systems. Kenoun also argues that the lowest state of internal 
energy for a given living system, such as a human (or society of humans), can be interpreted as the perceived security 
and survival needs of the system, which includes energy resources and life support systems. 

 

Iranian-born American engineer Robert 
Kenoun's 2007 systems model, comprised 
of “serial” connections of systems and 
subsystems that are part of the same 
vertical chain; and “parallel” connections of 
similar systems at the same horizontal or 
hierarchy level, i.e. ones that do not share 
subsystems with each other.  
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 Using the Herbert Spencer / Pierre Teilhard logic of the "global social organism", i.e. the total population of 
humans considered as one living connected organism, Kenoun reasons that for this “global organism to achieve it 
optimal stability and lowest state of internal energy, it must force its subsystems [the countries of the world] to reach 
equality, which in this case would be their level of prosperity.” Moreover, Kenoun reasons that before this end 
process occurs, a state he calls a “deterministic finality” (similar to Teilhard's noosphere), a great deal of energy has 
to be exchanged between these societies, from which a great deal will be dissipated in the form of destructive 
processes, such as in war. When the deterministic finality is reached, according to Kenoun, a utopian world society 
will be reached in which each person has the same socioeconomic equality. Kenoun argues that this utopian view is 
embodied in the logic of socialism with a bit of capitalism, such as is found in the economics of communism, which 
Kenoun reasons is a way of life in hibernation. In his own words:  
 
“When the global social organism approaches its finality (a utopian society), its members will live in harmony, 
irrespective of their race or cultural background … members would more or less have an equal standing economically 
[and] would benefit equally from the services of their society.”  
 
In more detail, in a statement that seems to summarize his entire theory: 
 
“Marx, Engels, and Lenin, among others, had an accurate view of historical processes driven by economic forces, 
which are strongly tied to the survival of the living organisms. In their view, a utopian society could be created 
through the implementation of socioeconomic justice throughout the world that put an end to exploitation and the 
struggle of man against man. This view is not for from our theory of systems governed by the laws of nature 
[thermodynamic laws], which require equality in the state of internal energy of the subsystems to produce optimum 
stability at the system level, which is a natural course of evolution for any system.”  
 
In short, according to Kenoun’s logic, in the future all of the world’s human social systems will be at an equal internal 
energy (or temperature as these are functions of another via Joule’s second law for ideal gases) and that each person 
will be socially and economically equal. 
 
Difficulties on internal energy theory  
This idealized and hopeful future view, however it 
may seem on the surface, is a huge extrapolation 
using a mismash of theories, but is nevertheless 
interesting. Because of this, a number of difficulties 
on theory easily emerge.   
 For one, a simple diagram of the various “cells” of 
the earth’s atmosphere pictured adjacent, i.e. polar 
cells (cold temperatures), temperate cells (moderate 
temperatures), and tropical cells (warm 
temperatures), easily exemplify that due to graviation 
effects the molecules of the atmosphere do not 
conform to a unified system of temperature or 
internal energy. As such, it is inconceivable to think 
that humans (human molecules) will someday achieve 
uniformity in internal energy or temperature. It is well 
known, for instance, that intelligence in population 
increases with latitute. Thus, as economic level generally correlates with intelligence it becomes non-logical to think 
that an equitorial molecule will every be equivalent economically to a higher latitude molecule.  
 An obvious second line of difficulty arises in view of the Dunbar number (150), which is the maximum number of 
humans in a social system that will remain stable if everyone is considered equal socially and economically; beyond 
which instability results, unless a non-equal hierarchy of organization and rank is established.  
 
Negative entropy difficulties  
Another significant difficulty on Kenoun’s theory, which more or less derives from the illogic of Schrödinger, is his 
interpretation of the second law that “entropy of an isolated system will increase (towards positive values) until that 
system reaches an equilibrium state”, a state that, based inevitably on the Boltzmann chaos assumption, Kenoun 
equates to “chaos and disorder”. Here, this second law interpretation equates specifically to only ideal gas phase 
systems, in which the particles of the system have non-correlation of velocities. Incorrectly, then, on this variation of 
the second law, Kenoun reasons that as the universe as a whole approaches heat death, actions will occur such that: 
“As systems within the universe continue to interact and exchange energy with each other, they form structures that 
are generally in negation of the second law of thermodynamics. Ordered structures and living organisms are systems 
that maintain negative entropy. In the case of living organisms, particularly human beings, as we continue to build 
structures and form larger organizations, the entropy of these entities continues to become even more negative.”  
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This misconceived logic, based on an unwritten colloquial understanding of the material entropy hypothesis, that 
lower values of entropy of a structure correlate to order, which is a common view in introductory human 
thermodynamics, generally traces its origin to mis-extrapolations of the conclusions thermodynamic behaviors of gas 
phase systems of Austrian physicist Ludwig Boltzmann to evolving substrate-attached earth bound systems in the 
biosphere. 
 The difficulties here are that, for one, entropy values of structures, by definition, can only be positive. Second, 
the concept that a living structure has to “maintain negative entropy” is an incorrect theory of existence contrivance 
conceived in 1944 by Austrian physicist Erwin Schrödinger who argued, using an weak mathematical proof, that life 
"feeds on negative entropy". [4]  
 In any event, Kenoun's idea of the correlation of entropy increases or decreases with disorder or order trends is 
diagramed adjacent. This is similar, to an extent, to the diagram of human entropy or "relative entropy" of a person, 
over the extent of their life-span by Danish chemist John Schmitz in the 2007 book The Second Law of Life. [5]  
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Social Ising model  
In hmolscience, social Ising model or "Ising model 
of human behavior" posits that mass human 
behaviors can be aligned similar to the way 
electron spins can be aligned in bodies of matter—
aka the Ising model (named German-born 
American Ernst Ising), according to which discrete 
variables are used to represent magnetic dipole 
moments of atomic spins that can be in one of two 
states (+1 or −1), and that when spins are arranged 
in a graph, usually, a lattice, allowing each spin to 
interact with its neighbors, the identification of 
phase transitions (spin disordered to spin ordered 
transitions), are formulated as a simplified model 
of reality—used as an explanation of mass 
psychology behaviors. 
 
History 
In 1920, German physicist Wilhelm Lenz conceived 
the Ising model as a problem, which he assigned to 
his graduate student German-born American Ernst 
Ising, who solved one dimensional Ising model with 
no phase transition in 1924. 
 
Social physics 
In 1952, English physicist Vera Daniel, in his 
“Physical Principles in Human Cooperation”, used a 
diagram, shown below, of magnetic needles 
aligned on a board, among which a increasing number of beetles could be added, thus increasingly bumping into the 
needles, deflecting their alignment position. A few beetles bumps would not disrupt the alignment of the entire 
board of needles, but at a critical point of beetles, the needle bumps might be so disorganized that a critical phase 
shift of the whole board of needles might go from north aligned to south aligned: [3] 

 

The Ising model of human behavior according to which mass human 
behavior is argued to be "aligned", such as shown in 2012 photo of 
North Korean troops marching, in their readiness for a possible 
invasion of South Korea, similar to the way unorganized electron 
spins, below left, can be aligned, below right, in ferromagnetic 
materials. 



   Volume Seven (Rb-Sw)       4505 

 
 
In 1981, American chemist, mathematician, and statistical mechanicist Elliott Montroll outlined an Ising spin model of 
human behavior. [1] In 1995, American physicist Eugene Stanley, who completed who completed his 1963 PhD on 
critical phenomena (spin transitions) in magnetic systems, began investigating, at Boston University, the notion that 
economic agents, in their herd effect like behavior preferences, can be modeled as electron spins. In 2011, German 
theoretical physicist Dietrich Stauffer’s 2011 article “Statistical Physics for Humanities: A Tutorial” gives a bit of 
historical overview, contains sections such as “humans are neither spins nor atoms”, schelling model for social 
segregation”, on the work of Thomas Schelling, extols on an Ising model of the physics of human behavior or choice, 
and concludes with a suggested outline to use Fortran to build computer simulations for a type of human statistical 
physics. [2] 
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1. Montroll, Elliott W. (1981). “On the Dynamics of the Ising Model of Cooperative Phenomena”, Proceedings of the 
National Academy of Science,USA, 78(1):36-40. 
2. Stauffer, Dietrich. (2011). “Statistical Physics for Humanities: A Tutorial” (abs), Arxiv.org, Sep 12. 
3. Daniel, Vera V. (1952). “Physical Principles in Human Cooperation” (abs), Sociological Review, 44(1):107-34. 
 
Further reading 
● Vehkamaki, Hanna. (2006). Classical Nucleation Theory in Multicomponent Systems (3.11: Free energy barrier in the 
Ising model, pgs. 67-). Birkhauser. 
 
External links 
● Ising model – Wikipedia.  
 

Social Le Chatelier principle  
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In hmolscience, social Le Chatelier principle is the application 
of Le Chatelier’s principle to social phenomena. 
 
Overview  
In circa 1890s, French chemist Henry Le Chatelier (1850-1936), 
formulator of Le Chatelier’s principle (1884), of equilibrium in 
chemical systems, supposedly, considered questions of 
equilibrium and thermodynamics on the level of social and 
economic relations and wrote extensively on labor relations, 
equilibria, and efficiency. [1] In 1910, American physical 
chemist Wilder Bancroft, in his "A Universal Law" address, gave 
a rather elaborative discussion of non traditional chemistry 
examples wherein he sees Le Chatelier's principle at work; the 
following being an oft-quoted abstract from his address: [2] 
 
“I wish to call your attention to-night to what I believe to be 
another universal law, a qualitative one and not a quantitative 
one. The chemists call it Le Chatelier’s Theorem. The physicists 
call it the the theorem of Maupertuis or the principle of least 
action. The biologists know it as the survival of the fittest, while 
the business man speaks of the law of supply and demand.”  
 
In 1912, Vilfredo Pareto, in his Treatise on General Sociology, gave the following definition of what seems to be Le 
Chatelier’s principle: [3] 
 
“Equilibrium is a state such that if a small modification different from that which will otherwise occur is impressed 
upon a system, a reaction will at once appear tending toward the condition that would have existed if the 
modification had not been impresses.” 
 
In 1919, American economist Julius Davidson used Le Chatelier's principle in explaining human pairings. [4] A 1923 
translation of this principle, by Austrian-born American physical chemist Alfred Lotka, supposedly having been 
influenced by Vilfredo Pareto, states: [5] 
 
“Every system in chemical equilibrium, under influence of a change of every single one of the factors of equilibrium, 
undergoes a transformation in such direction that, if this transformation took place alone, it would produce a change 
in the opposite direction of the factor in question. The factors of equilibrium are temperature, pressure, and 
electromotive force, corresponding to three forms of energy: heat, electricity, and mechanical energy.”  
 
The principle is often used as a basis of argument in subjects including sociology and economics, e.g. as was done by 
Paul Samuelson, or sociology. [6] In 1927, American physicist Bruce Lindsay, in his “Physical Laws and Social 
Phenomena”, defined what he referred to as the Le Chatelier-Braun principle, or the principle of mobile equilibrium 
or the general law of inertia, which he defined as follows: [7] 
 
“If any one of the factors determining the state of a physical system in equilibrium is altered by external action, the 
other factors will then change in such a way as to oppose the change in the first.” 
 
Lindsay then sought social examples of the application of this principle in the proverbial inertial exhibited by human 
institutions, particularly with respect to social reform. In the 1930s, American economist Paul Samuelson learned Le 
Chatelier's principle from the thermodynamics lectures of Edwin Wilson, and soon thereafter employed these models 
in his 1941 economics PhD dissertation to construct a Pareto-Gibbs like economic equilibrium model, using minima 
and maxima to determine points of economic equilibrium. In 1935, American physical chemistry trained physiologist 
Lawrence Henderson discussed Le Chatelier's principle in respect to the work of Italian engineer turned 
socioeconomist Vilfredo Pareto, as follows: [8] 
 
“The treatment of equilibrium — which is referred to in note 4 — is logically of great significance. Pareto observes 
that the state of the social system is determined by its conditions. Therefore, if a small modification of the state of 
the system is imposed upon it, a reaction will take place and this will tend to restore the original state, very slightly 
modified by the experiment. This principle is well known, and thus the corresponding facts are familiar to everybody. 
Thus the disturbances produced by short wars, by epidemics that are not too severe, and by all kinds of lesser 
catastrophes ordinarily disappear and leave hardly a trace behind them. The case of physiological equilibrium is 
similar. In fact it is logically identical. These physiological phenomena belong to the same class as those inorganic 
processes that arise from similar disturbances of physical and chemical equilibrium. This is implied by the similarity of 
Pareto’s definition of equilibrium—a state such that if a small modification different from that which will otherwise 

 

American physiologist Lawrence Henderson's 1938 "box 
spring model" of the Pareto-Gibbs sociological 
extrapolation of the Le Chatelier principle of equilibrium 
restoration of the system after small modification to the 
system, which he defines as an equilibrium of forces. [9] 



   Volume Seven (Rb-Sw)       4507 
occur is imposed upon a system, a reaction will at once appear, tending toward the conditions that would have 
existed in the modification had not been imposed—with the theorem of Le Chatelier in thermodynamics.”  
 
In 1938 to 1942, Henderson, in his American physiologist Lawrence Henderson, in his “Sociology 23” lectures was 
citing Pareto's version of equilibrium and expanding on this definition, as applied to equilibrium in social systems, as 
follows: [9] 
 
(1) A ball which is in a cup, and struck a blow that is not too hard, will return to its original position; 
(2) A candle flame which is deflected by a draft that is not too strong will resume its original form; 
(3) A trout brook that is ‘fished out’ will, if carefully protected, regain its former population of fish;  
(4) An infant, according to Hippocrates, after a disease that is not too sever will gain in weight until that weight is 
reached which is approximately what would have been reached if there had been no sickness.  
 
Henderson elaborates that these are examples of “stable equilibrium” but comments that there are other 
phenomena that resemble: unstable equilibrium, neutral equilibrium. He then comments that both the Pareto and 
Hippocratic models of equilibrium restoration are like of a box spring mattress after being sat on in that the 
underlying theory of equilibrium is an equilibrium of forces and force restoration: 
 
“In both cases—Hippocratic analysis and Pareto’s equilibrium—there is the underlying theory that equilibrium, for 
instance, in a box spring; that a small modification leaves the forces substantially intact; and that the forces tend to 
reestablish the state that would have existed if no modification had occurred, just as a box spring which has been 
depressed when someone lies down on it resumes its original form when one gets up.”  
 
Henderson, as example of this, then cites the Feb 1937 Louisville flood, the earthquake and fire in San Francisco, and 
the devastation of the war of 1914 to 1918 in France. It is doubtful, to note, that WII, as Henderson seems to see 
things, was an example of stable equilibrium restoration, rather it would have been something as follows: 

 
In 1943, Samuelson assigned his first PhD student Lawrence Klein the project of generalizing the Le Chatelier principle 
to quadratic forms of statistical variances; Klein completed his PhD in economics at MIT in 1944. [11] The use of Le 
Chatelier’s principle in economics, after Samuelson (1947), has since been referred to by Yoshihiko Otani (1982), 
among others, as the “Le Chatelier-Samuelson principle”, as applicable to the theory of cost and production. [10] In 
1966, American social equilibrium historian Cynthia Russett, summarized Henderson's writings, stated or rather 
summarized that Le Chatelier’s principle (Lotka version), means the following: [11] 
 
“Equilibrium in society meant simply this: any small change in the state of the system would engender a reaction 
tending to restore the original state as unmodified as possible. Short wars, for example, or fairly light epidemics, or 
any of a number of small disasters, would disappear with scarcely a trace.”  
 
In 1968, American business management theorist Bruce Gunn, in his “The Dynamic Synthesis Theory of Motivation”, 
employed Le Chatelier’s principle to theorize about employee motivation, the abstract of which is as follows: [12] 
 
“An interdisciplinary perspective of employee motivation is presented, based on the premise that the principles of 
natural science provide the fundamental basis for analogizing the operational similarities of physical and social 
productive systems. This concept is applied to motivation by observing that all productive systems-whether physical, 
organic or social-are input-output systems. The lowest common denominators in these systems are energy and mass. 
Le Chatelier's principle provides the universal environment for motivation. Thus, the transformation of energy in a 
given productive system represents the essence of motivation. The usefulness of analogizing the process of energy 
transformation in these two seemingly diverse systems can be seen by tracing the essential factors leading to 
efficient energy expenditure in physical systems and applying similar strategies to energy transformation in social 
systems. Such an approach will provide the manager with a concrete frame of reference from which to draw plausible 
remedies in solving the innumerable problems of efficient motivation and utilization of employee energies.” 
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In 1986, someone, possibly German-born Canadian mechanical engineer Rudolf Starkermann, at the International 
Conference on Mental Images, Values, and Reality (see: social enthalpy), outlined some type of organization 
management theory, employing: Ross Ashby's theories on adaption, equifinality, autopoieses, and Le Chatelier's 
principle. [13] In 1990, American sociologist Kenneth Bailey was writing about Le Chatelier’s principle in reference to 
Herbert Spencer’s writtings. (Ѻ) In 1994, American chemical engineer turned sociologist James Coleman, in his 
Foundations of Social Theory, footnotes a discussion of Le Chatelier’s principle, as having something to do with 
minimization or maximization of utility. [14] In 2009, American physical chemist Thomas Wallace applies Le 
Chatelier's principle, intermixed with Gibbsian thermodynamics, to describe the rise and fall of civilizations. 
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Social matter  
In hmolscience, social matter refers to society defined as a type of matter that is allied or associated together.  
 
Overview 
In 1896, French lawyer and social philosopher Maurice Hauriou, in his The Traditional Social Science, penned out an 
opening chapter subsection entitled “Social Material”, in which he stated the following: [1] 
 
“Social science can be defined either as science of society, of the social condition, or of social matter. The only 
important point is to provide some material as an object. All observational sciences work upon some material, physics 
and chemistry upon physical matter, biology on living matter, experimental psychology on physical matter broken 
down into states of consciousness. It is natural to rest social science on social matter.” 
 
In circa 1930, French philosopher Simone Weil (1909-1943), in her discussions of the social physics and historical 
materialism theories of Karl Marx, supposedly, asserted that Marx’s greatest achievement was calling attention to the 
possibility of a social science focused on the existence of a “social matter”, or something to this effect. Weil asserted 
that we must thank Marx for the “stroke of genius” of holding out the promise of a social physics: [2] 
 
“Marx was the first and, unless I am mistaken, the only one—for his researches were not followed up—to have the 
twin idea of taking society as the fundamental human fact and of studying therein, as the physicist does in matter, 
the relationships of force.” 
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Weil, however, later, supposedly, cautioned about the “analogy” of a social and physical force, arguing something to 
the effect that the social dynamic is subject to laws that cannot be as easily recognized as the laws of physics but that 
in principle form a law of necessity as intelligible as those that prevail in the physical universe. [2] 
 
Quotes 
The following are related quotes: 
 
“Physicists didn’t make any progress in understanding the world of condensed matter before they had a descent 
picture of the properties of individual atoms and molecules themselves. You have to know at least a little about the 
building blocks, and the same goes for social matter.” 
— Mark Buchanan (2007), The Social Atom [3] 
 
See also 
● Sociology terminology upgrades  
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Social mechanics  
In science, social mechanics, a late 19th / early 
20th century near-synonym to "social energetics", 
tends to refer to mechanics, rational mechanics, 
Newtonian mechanics, celestial mechanics, and or 
thermodynamics based sociology, depending; 
generally referring to the use of physical science 
concepts, culled generally from physics, mechanics, 
chemistry, applied into the domain of sociology. 
 
Early history 
The early history of social mechanics or of social 
physics, depending on classification scheme, 
according to American astrophysicist John Q. 
Stewart (1957), dates as far back as 1769 when 
American political theorist James Madison (1751-
1836), the so-called “father of the constitution” 
and America’s fourth president, was said to be 
studying a primitive form of it a Princeton. Stewart 
also credits Woodrow Wilson (1856-1924), another 
Princetonian, America’s 28th president, as being an 
early pioneering thinker in social physics/social 
mechanics:  
 
“[The checks and balances between Congress, the 
President, and the Supreme Court are] a sort of 
unconscious copy of the Newtonian theory of the universe [in which] every free body in the space of the heavens … is 
kept in its place … by the attraction of bodies that swing with equal order and precision about it.” 
— Woodrow Wilson (1908), writings on the Constitution [14] 
 
(add discussion) 
 
Carey 
The 1858-initiated work of American sociologist Henry Carey, centered on the following central position: 
 
“Man, the molecule of society, is the subject of social science.”  

 

 

Top: a 2002 social mechanics 
symbol, by Savio Alphanso (Ѻ), 
signifying the two cultures nature 
of social mechanics, the cross 
bridging interdisciplinary study of 
the nature of the passions of 
humans and human society and 
the mechanistic explanations used 
to explain the operation of those 
passions. Right: Eduard Sacher's 
1881 Outline of a Mechanics of 
Society, wherein he gives a Mayer-
Clausius based semblance of a 
social mechanics presentation. 
[17] 
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as outlined in full in his three-volume treatise Principles of Social Science, can well be said to mark the start social 
mechanics proper, as is often historically summarized as such (Sorokin, 1928; Odum 1929; Stark, 1962). Carey's ideas 
on "social heat" and friction between "human molecules", and so on, are rather elaborate and worth prolonged 
investigation.  
 
Sacher 
In 1881, Austrian scientist Eduard Sacher published Outline of a Mechanics of Society, based on the work of Robert 
Mayer and Rudolf Clausius, one of the first explicit “social mechanics” treatises, wherein he uses physics and 
thermodynamics concepts as kinetic energy, the mechanical equivalent of heat, principle of the transmission of work, 
to outline a theory of "rational economics" as he calls it. [17]  
 
Edgeworth 
In 1881, Irish mathematical economist Francis Edgeworth, in his Mathematical Psychics: an Essay on the Application 
of Mathematics to the Moral Sciences, expressed his belief that the future would one day see the science of social 
mechanics vaulted along side that of celestial mechanics in a unified manner: [8] 
 
“'Mecanique sociale' may one day take her place along with 'mecanique celeste,' throned each upon the double-
sided height of one maximum principle [principles of Lagrange], the supreme pinnacle of moral as of physical science. 
As the movements of each particle, constrained or loose, in a material cosmos are continually subordinated to one 
maximum sum-total of accumulated energy, so the movements of each soul, whether selfishly isolated or linked 
sympathetically, may continually be realising the maximum energy of pleasure. Mecanique sociale, in comparison 
with her elder sister, is less attractive to the vulgar worshipper in that she is discernible by the eye of faith alone. The 
statuesque beauty of the one is manifest; but the fairylike features of the other and her fluent form are veiled. But 
mathematics has long walked by the evidence of things not seen in the world of atoms (the methods whereof, it may 
incidentally be remarked, statistical and rough, may illustrate the possibility of social mathematics). The invisible 
energy of electricity is grasped by the marvellous methods of Lagrange; the invisible energy of pleasure may admit of 
a similar handling.” 
 
The concept of pleasure, according to Edgeworth, as summarized by English chemical physicist Philip Ball (2004), was 
the force that his hedonistic ‘charioteers’, the individual agents of society who interact like so many atoms in the 
void, according to which the view the glimpsed whereby economies treat people like “multiety of atoms which 
constitute the foundations and uniformity of physics.” [9] 
 
Winiarski 
In 1894, Polish sociologist Leon Winiarski was, it seems, the first to teach 
a college course in "social mechanics", at the University of Geneva, 
which he summarized as the study and modeling of movements of 
people in social systems through the mechanics of Italian mathematician 
Joseph Lagrange and the thermodynamics of German physicist Rudolf 
Clausius. [1] The following is a popular excerpt from Winiarski’s 
presentation on social mechanics at Fourth International Congress of 
Sociology of 1900: [1] 
 
“We arrived, he said, to design the equilibrium theory can be extended 
economic phenomena at all social phenomena: political, legal, moral, 
aesthetic, religious and scientific. Extending the results obtained by pure 
economics to social science, we have come to the realization that the 
fundamental equations of Walras can be deduced from the general 
equations of motion of Lagrange and we have shown analytically how 
this deduction may be made. Having provided the equations of the 
social balance, we established the foundations of the social mechanics, 
in its static part, on the principle of Lagrange, that of minimum effort 
and maximum energy, that is to say on the principle that forms the basis 
of cosmic mechanics. Turning to the dynamic part of the problem, we 
gave a definition of social energy and biological energy. This brings us to 
the principles of thermodynamics, the third, that of Clausius, also 
explains the gradual spiritualization any aggregate and closed down its 
potential. This dissipation of entropy that occurs in the social world, as 
in the physical world. Finally, we showed how the principle of least effort and accelerating the speed differentiation 
and explains the gradual integration of social aggregates by increasing their perfect adaptation to natural and 
artificial.”  

 

Polish sociologist Leon Winiarski's 1898 Essay 
on Social Mechanics, the first textbook on 
social mechanics. [7] 
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Most of this theory was presented in Winiarski's popular "Essay on Social Mechanics" and book to follow.  
 
Ward 
In 1907, American sociologist Lester Ward, the so-called "father of American sociology", in his Pure Sociology, 
credited Winiarski as being the initiator of the use of thermodynamics in social mechanics, as follows: [10] 
 
“There is therefore a true science of social mechanics, and as social energy is only a special mode of manifestation of 
the universal energy, social mechanics is only a kind of mechanics which deals with this form of energy. The 
fundamental classification of mechanics, as we saw, is into statics and dynamics, and social statics and social 
dynamics are as legitimate branches of mechanics as are hydrostatics and hydrodynamics, the principles of which are 
commonly included in text-books of mechanics. In fact, Winiarsky has made a direct application of thermodynamics 
to social mechanics as essential to its full treatment. I shall deal with social statics and social dynamics in that order, 
which is the same as that in which mechanics is always treated, the advantage of which is even greater here than in 
other departments, as will be clearly apparent as we proceed.” 
Ward also devotes an entire section to ‘social energy’ discussing the conservation of energy and how energy and 
force are nearly equivalent, citing the work of James Joule and Hermann Helmholtz, also discussing ideas on ‘social 
forces’. 
 
Sorokin | Mechanistic school 
In 1928, Russian-born American 
sociologist Pitirim Sorokin, in his 
Contemporary Sociological Theories, 
devotes his opening chapter "The 
Mechanistic School", the first sixty-
pages, to first summarize what he 
calls the "mechanistic school of 
social thermodynamics", namely 
those who have used a human 
molecule or social atom views, 
steeped in social mechanism and 
thermodynamics-based views, 
including: Leon Winiarski, Vilfredo Pareto, Eugene Roberty, Henry Carey, and Wilhelm Ostwald, to conclude and 
argue, in the end, that the theories developed by this school are all "pseudo-sciences" and mere "superficial 
analogies". Sorokin divides the mechanistic school of sociology into about four main principle branches as follows: [4] 
 
(a) Social mechanics  
Representatives: Antonio Portuondo, Spiru Haret, Alfred Lotka 
(b) Social physics  
Representatives: Henry Carey 
(c) Social energetics (or social thermodynamics) 
Representatives: Ernest Solvay, W. Bechtereff, Wilhelm Ostwald, Thomas Carver, and Leon Winiarski 
(d) Mathematical sociology  
Representatives: Vilfredo Pareto and F. Carli 
 
This classification scheme of Sorokin has frequently been mentioned or utilized as a basic outline of sociology. [5] 
Sorokin, being the founder of Harvard University's sociology department, supposedly taught this subject at Harvard. 
 
Odum 
In 1929, American sociologist Howard W. Odum, citing Sorokin (1928), considered Winiarski the leader of the 
mechanistic school of sociology describing him as follows: [6] 
 
“Winiarski’s mechanistic interpretation posits society as a system of points, individuals in perpetual movement, with 
attraction as the primary cause of movement. This attraction is like chemical affinity which mechanical bases but with 
psychic force not present in the physical world, which, however, in turn is nothing more than a form of physico-
chemical energy which in turn, in the form of life, may be transferred from potential to kinetic energy, and this 
transformation is primarily through the processes of alimentation and reproduction. Human masses transmute 
energies of hunger and sex into various social, economic, aesthetic or intellectual forms, the transformation 
proceeding entirely according to the laws of thermodynamics. Society and human beings will ultimately reach an 
equilibrium in some way as the physical world has reached its equilibrium and social science must devise objective 
units of studying this energistic system of humans in relation to their world.”  
 
Odum also classified Eugene Roberty in this "mechanistic theory" group approach to sociology. 

 

 

Russian-born American sociologist Pitirim Sorokin's 
1928 classification of the first main branch (of eleven) 
of "contemporary sociology", that of the “mechanistic 
school of social thermodynamics”, all based on the 
thermodynamics of Rudolf Clausius, with social 
mechanics listed as the first main branch. [4] 



4512     Hmolpedia 
 
Stewart | Grant-funded university social 
physics 
See main: Princeton University Department of Social 
Physics 
From circa 1945 to 1955, at the Princeton 
University, American astrophysicist John Q. 
Stewart, with grant funding from the 
Rockerfeller Foundation, headed a project on 
the development of social physics or social 
mechanics, depending on namesake, at the 
University of Princeton. In circa 1953, for 
example, he presented a paper before the American Physical Society, wherein he discussed how three of the first 
three of the main six main forms of physical energy (kinetic, elastic, gravitational, thermal, electromagnetic, and 
chemical), namely: kinetic, elastic, and gravitational have been showing up in the form of a subject classified as 
“social mechanics”, which is said to deal with time, space, and mass of material as social controls, albeit classified as a 
“rather neglected” branch of general social study. [13] In 1957, American science journalist John Lear, in his New 
Scientist newsletter “The Laws of Social Relationship”, summarized Stewart's work as follows: [14] 
 
“With the help of a small grant from the Rockefeller Foundation, a handful of scholars at Princeton University have 
been working for some time past in what most people would call a new science: social physics. As the name implies, 
this science is based on the proposition that physical laws governing the behavior of atoms and planets are applicable 
as well to social relationships among humans. Distance and time spate one mass of people (a city, say, or a nation) 
from another and affect interactions accordingly: the number of people and their psychological temper and desire 
also help to decide what turns are taken in world’s affiars. Stewart, associate professor of astronomical physics at 
Princeton, equates these half dozen social quantities with six fundamental categories of physical science—distance, 
time, mass, number of molecules, temperature, and electric charge. And he says that it is most unfortunate that the 
parallels are ignored by politicians and statesmen, for the laws of science have a way of making themselves felt even 
when the existence is disputed. “Statesmen of this and other nations … have embarked upon grandiose undertakings 
where on physical grounds failure was predictable,” Stewart observes, “and … failure meant that … people perished 
in vain.”  
 
In 1948, Stewart penned the textbook Demographic Gravitation: Evidence and Application, wherein he incorporated 
his view that the laws of physics should have applicability to the social sciences, in which he introduced the concept 
of “potentials of population”. [15] Stewart, as discussed above, credits American presidents and fellow Princetonian 
James Madison and Woodrow Wilson as being early social physics/social mechanics thinkers. 
 
Dawson | Corpse theories 
In 1957, British cultural historian Christopher Dawson summarized social mechanics, along with social physics, and 
social energetics, as one of the defunct corpses of sociology’s past: [11] 
 
“From the beginning sociology has been haunted by the dream of explaining social phenomena by the mathematical 
and quantitative methods of the physical sciences and thus creating a science of society which will be completely 
mechanistic and determinist. The path of sociology is strewn with the corpses of defunct systems of “social physics,” 
“social energetics,” and “social mechanics,” and their failure does little to discourage fresh adventures. Such systems 
have little use for history or for social reality; they content themselves with generalizations that have significance and 
with “laws” which are nothing but false analogies … nothing but an apparatus for the transformation of solar energy 
into human energy (Carver and Ostwald), while Winiarsky argued that social change proceeds according to the laws 
of thermodynamics. Such extravagances explain the distrust shown towards sociology by historians, for the 
experience of the complexities of the complex reality of the social process makes them naturally hostile to the crude 
simplicity of pseudoscientific generalizations.” 
 
One line of reasoning as to why social mechanics fell off into the 1950s, comes from American sociologist Barbara 
Heyl, and her investigation into the 1930s to early 1940s Harvard Pareto circle, according to which she concludes that 
these types of physical-chemical-materialistic mechanical sociologies fell off as a result of the effect of WWII, during 
the course of which America became allies with Russia, and a switch of direction to the field of study historical 
materialism of Karl Marx resulted. [16] 
 On the positive end, Dawson seems to be acutely unaware of the deep work of American historian Henry Adams, 
who was not at all distrustful of such applications in sociology—in fact, Adams, in a 1909 letter to English lawyer 
Charles Gaskell, famously said he would “travel a few thousand-million miles to discuss with [William Thomson] the 
thermodynamics of socialistic society.” [12] 
 
Stark | Extreme mechanicism 

 

 

From circa 1945 to 1955, at the Princeton 
University physics department, American 
astrophysicist and engineer John Q. Stewart, 
ran a Rockefeller Foundation grant-funded 
social physics/social mechanics applied 
research group. [14] 
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In 1962, Austrian macroeconomist turned sociologist Werner Stark, his 1962 The Fundamental Forms of Social 
Thought, in which he devoted two chapters to a "angry" critique of what he refers to as the "extreme mechanicism" 
school of sociology, where people are treated as particles (see: human particle) and or molecules (see: human 
molecule) whose behaviors are explained through mechanism and physical science principles. [2] The gist of Stark's 
extreme mechanism sociology critique is summarized well by a recent 1993 retrospect synopsis by American 
sociologist Leon Warshay: [3] 
 
“Some modes of mechanism (Chapter 10), such as Simmel’s, are tolerated; others, such as Lundberg’s, are not. 
Simmel is deemed a moderate even though he leans toward nominalism, just as Durkheim is favorably contrasted 
with Simmel as a moderate who leans toward realism. Lundberg is criticized for aping physics—for using motion, 
energy, and force as social mechanism and defining societal groups as ‘electron-proton configurations’—thereby 
being enslaved by ‘mechanistic modes of thought’ (pgs. 153-54). 
 
The work of Henry Charles Carey (which is discussed in Chapters 10 and 11) and that of S.C. Haret is characterized as 
extreme mechanicism. Both apply physical principles to society (e.g. force, attraction, motion, constrains, space, 
equilibrium, energy, and electricity) and both see individuals in mechanistic-atomistic terms (e.g. as particles and or 
molecules) as inert elements caused from without. Stark criticizes extreme mechanicism for its inability to deal with 
social fact (pg. 163) and as inclined to be a- or anti-historical (pg. 159). 
 Some ‘empiricism’ is evident here in Stark’s criticisms of the various types of mechanicism he posits. His 
argument is an angry one: that Carey, Pareto, and Lundberg have all ‘imported’ models from elsewhere (e.g. from 
physics and astronomy), and have ‘imposed’ them on social phenomena (which Stark knows to have an idealistic 
character) under a ‘unity of nature’ positivist ideal, which is really a sociology unified under physics (pg. 155).”  
 In short, Stark aims to espouse extreme theories of social mechanism in which the individual is discussed in guise 
of the physicalist terms of atoms and molecules, which Stark considers a ‘foreign substance’. The following is Stark's 
view on the theories of Italian engineer Vilfredo Pareto: “Pareto’s positive mechanism is excoriated for imposing a 
molecular model upon social life in the name of an objective science.” [3] In the end, however, although critical of 
these extreme mechanism views, Stark comments that these views will be needed in some way in a modern 
sociology. 
 
Discussion 
Into the 1970s and thereafter sociological writings on the great century-long cultivated "social mechanics" school, as 
outlined above, seem to have disappeared? A possible explanation for this disappearance may have to do with the 
widening of the knowledge blanket fanning effect (e.g. last person to know everything), particularly with the growth 
in equation complexity of chemistry, physics, and thermodynamics, chemical thermodynamics and or chemical 
engineering thermodynamics, in particular, which began to make and cultivate deep roots beginning in the 1950s, 
after which it became increasingly more difficult for one to master two fields, such as sociology and chemical 
engineering, economics and physics, or anthropology and chemistry, as would be needed to keep pace with modern 
science, as could more easily be done in the past, particularly in the 19th century heyday of social mechanics. 
 Some discussion on an attempt at a modern-day revival of the social mechanics school, framed in modern 
physical science and chemical thermodynamic terms, can be found on the Hmolpedia two cultures department page, 
which American electrochemical engineer Libb Thims is working to bring to fruition, similar to Winiarski's 1894-1900 
effort, at a leading American university, ranked high in their chemical engineering graduate school department.  
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Social mechanism  
In hmolscience, social mechanism, a common term used in social mechanics, refers to the notion of “mechanism”, 
whether chemical or mechanical, imported into sociology or economics to explain human phenomenon and 
experience.  
 
History 
The first to explicitly initiate social mechanism in chemical reaction terms was German polymath Johann Goethe, who 
in his 1809 physical chemistry based novella employed Swedish chemist Torbern Bergman's 1775 "affinity reaction 
diagrams" to pen out 36 chapters of human interaction in which the comings and goings of people, on an isolated 
estate, the reaction vessel, actuate out mechanistically, according to the following basic logic, namely the 
transposition of the 1757 chemical mechanism logic of Scottish chemist William Cullen, which underlies Bergman's 
reaction diagrams, to human reactions: 
 

 
Chemical version 

(1757) 

William Cullen (1757): “the dart → between them expresses the 
elective attraction; when I put a dart with the tail to one 
substance and the point to another, I mean that the substance to 
which the tail is directed unites with the one to which the point is 
directed more strongly than it does with the one united to it in 
the crotchet {.”  

Human version 
(1809) 
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Goethe's protege German philosopher Arthur 
Schopenhauer later expanded on this mechanistic logic, 
albeit with focus on a prolonged effort to argue that 
human "will" and chemical "will" are one and the same, 
being that, as Goethe famously put it in his anonymous 
advertisement, in defense of his novella, "there is, after 
all, only one nature." In circa 1890, Henry Adams penned 
a nine volume history of the United Stated during the 
administration of Thomas Jefferson to prove to himself 
that historical process operates via cause-and-effect 
mechanism:  
 
Stark classification 
See main: Stark classification 
In 1962, Czechoslovakian-born English sociologist Werner 
Stark, in his Fundamental Forms of Social Thought, divided fundamental sociological theory into the study of society 
as an organism, as a mechanism, and as a process, respectively. Within each perspective, he further subdivided into: 
normative form, positive form, secondary form, and extreme forms. Though Stark does not include Goethe in his 
classification scheme, he does mention him twice in his book, but refers to him as one of the great all around 
philosophers, though not necessarily a sociologist. It seems that Stark was unaware of Goethe's chemical mechanism 
usage. 
 
See also  
● Human chemical reaction theory 
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Social models  
In hmolscience, social models refers to one of a number of historical physical and or chemical conceptualized models 
employed to describe human social interactions, behaviors, and systems. 
 
List 
The following is a work-in-progress listing of some of the main physical sociology models: 
 
● Billiard ball model 
● Cannon ball model | Social cannon ball model 
● Chemistry set model | Molecular reaction model 
● Ideal gas model | Social ideal gas law 
● Island model | Thermodynamic system model 
● Social retort | Social test tube model  
 

Social molecule  
In human chemistry, the social molecule is the view of a collective society of people as an aggregate of human 
particles, human atoms, or human molecules.  
 
Overview 
In 1871, English biologist Thomas Huxley used the term social molecule as follows: [1] 
 
“Every society, great or small, resembles ... a complex molecule, in which the atoms are represented by men, 
possessed of all those multifarious attractions and repulsions which are manifested in their desires and volitions, the 
unlimited power of satisfying which we call freedom ... the social molecule exists in virtue of the renunciation of 
more or less of this freedom by every individual. It is decomposed, when the attraction of desire leads to the 
resumption of that freedom the expression of which is essential to the existence of the social molecule. The great 
problem of social chemistry we call politics [political thermodynamics], is to discover what desires of mankind may 
be gratified, and what must be suppressed, if the highly complex compound, society, is to avoid decomposition 
 
In 1970, American sociologist Robert Nisbet conceived of a “social bond” theory as what holds together the “social 
molecule”. [2] Variants of this concept include the social atom and the economic molecule. 
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Social network  
In human physics, a social network is a structured connection of 
individuals, typically centered around one person or in some cases 
a group, individuals linked together via various types of social ties, 
such as weak ties, strong ties, links, connectors, or other varieties 
of connective bonds. 
 
History 
In 1967, American social psychologist Stanley Milgram completed 
his “letter mailing” experiment, otherwise known as the small-
world experiment, as part of his dissertation work at Harvard, 
wherein he found that people are connected socially on average by 
about six links distally from one another, hence the phrase ‘six 
degrees of separation’. [1] In the late 1960s, American sociologist 
Mark Granovetter obtained data for his doctoral thesis at Harvard 
University by interviewing dozens of people to find out how social 
networks are used to land new jobs. Granovetter found that most 
jobs were found through "weak" acquaintances. This pattern reminded Granovetter of his freshman chemistry lesson 
that demonstrated how "weak" hydrogen bonds hold huge water molecules together, which are themselves held 
together by "strong" covalent bonds. A similar combination of strong and weak bonds, according to Granovetter, 
holds the members of society together. This work culminated in the publishing of his famous and highly-cited 1973 
article "The Strength of the Weak Ties". In 2010, Medical sociologist Nicholas Christakis began to explain and model 
social networks using carbon atom bonding models, using the motto “like atoms in a molecule, we’re all linked 
together.” 
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External links 
● Social network – Wikipedia.  
 

Social Newton  
In hmolscience, social Newton, abbreviation: 
SN, as compared to the phrase "another 
Newton", i.e. a future social Newton, refers to 
someone historically who has either been 
specifically referred to as a "Newton of social 
science" (or "Newton of sociology") and or 
whose work has outlined or developed a 
Newtonian (physical, chemical, and or rational 
mechanics) like formulation of sociology, 
namely a social mechanics, social physics, or 
social chemistry conceptualized formulation of 
humans, as moving objects, on a surface, the 
way English physicist Isaac Newton completed a 
rational mechanics (or celestial mechanics) 
formulation for celestial bodies; which is a 
subject people "now have most need of" 
according to 1842 views of Auguste Comte. 
 
Overview 
Historically, the term “social Newton” or 

 

A generic depiction of a social network. 

 

A depiction of a "social Newton", namely one who can "calculate the 
madness of men", as Newton longed for, via mechanistic and physics 
reasoning. 
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“Newton of social science”, among other variants, began to arise, semi-commonly, in the 19th century, and into the 
20th century, attributed to four individuals, namely: Henry Carey, “Newton of social science” (Kate McKean, 1864) or 
“Newton of sociology” (Werner Stark, 1962); Charles Fourier, “Social Newton” (Moritz Kaufmann, 1874) or “Newton 
of the moral sciences” (Adam Ulam, 1976); Vilfredo Pareto, “Newton of sociology” (Bernard DeVoto, 1933) or 
“Newton of the moral world” (Werner Stark, 1963); Lester Ward, “American Aristotle” (Samuel Chugerman, 1939). 
The modern-day ranking of all known social Newtons, as per their work stands (2015), is shown below. In 1875, of 
note, American theological philosopher Robert Wright published Principia: Basis of Social Science, the first attempt at 
a so-called Social Principia, wherein he grappled with Auguste Comte, Carey, and Fourier, in efforts to expunge the 
“atheism” aspects of the latter so to make a theological-framed politics for post-civil war America.  
 
Social Newtons | Classical 
The following is the work-in-progress ranked listing of historical "social Newtons", with Hmolpedia citation ranking 
(CR) shown; the "±" column signifying that a seeming up or down (↑↓) adjustment in ranking is in order; in the 
chemical equilibrium ( ) column, the the "R" symbolizes that the used some semblance of "human chemical 
reaction theory", and the "E" signifying that the individual employed some type of reversible two-way equilibrium 
reaction logic; "Δ" column signifies the person used some type of thermodynamics logic in their theory (A=Affinity; 
T=Thermodynamics; CT=Chemical Thermodynamics; ST=Statistical Thermodynamics); the "Hu" column, signifies that 
the person used some type of human molecular theory logic, conceptualizing people as molecules "M" (human 
molecules) or chemicals "C" (human chemicals); the PCR symbol signifies that their work has been cited to have or 
has the potential to bring about a total "revolution" in social theory (see: Goethean revolution), i.e. a physicochemical 
revolution (PCR) in the humanities (see: physiochemical humanities); Hmolpedia like rankings (LR) are shown when 
available, e.g. the notation 2|30, in the LR column, signifies the person is the second most-liked individual in 
Hmolpedia, their article having 30 likes); the "LTE" symbol signifies if the person did the famous love thought 
experiment, in any sense of the matter (S = sort of), conceptualizing romantic relationships as chemical reactions 
governed by physicochemical principles: 
 

Social Newtons | Classical   

 
Person 

_________________________
_________ 

CR ± Δ  Hu Citation[s] / Quotes  
(related) 

Translatio
ns-to-

English 
(needed) 

1 

Johann 
Goethe 
(1749-1832) 
German 
polyintellect 
PCR, LTE, 
LR:30|#2 

10
69  R A C 

Quote: “1642 [Newton’s birth] is the Christmas of the 
modern age.” 
Quote: “The moral symbols of nature are the elective 
affinities, discovered and employed by Bergman.” 

 

2. 

Henry Adams 
(1838-1918) 
American 
historian 
LTE, LR:5|17 

36
8  R C

T M 
Quote: “A complete solution—to the future science of 
physico-chemical social dynamics— seems to call for 
the aid of another Newton.” (1910) 

 

3. 

Vilfredo 
Pareto 
(1848-1923) 
Italian 
engineer 
PCR 

21
1  R T M 

“Newton of sociology” (Bernard DeVoto, 1933) (Ѻ) 
“Newton of the moral world.” (Werner Stark, 1963) 
[13] 
“If Pareto had truly joined the social sciences to the 
natural sciences, an achievement Henderson very 
much wanted to see, it is only to be expected that he 
would put Pareto in the great company of Gibbs, 
Bernard, and even Newton.” (Bernard Barber, 1970) 
“A modern Galileo for the social sciences” 
(Henderson's view (c.1942), according to Barber, 
1970) 

French, 
Italian 
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4. 

Leon 
Winiarski 
(1865-1915) 
Polish social 
economist 

10
1   T  

In his Essay on Social Mechanics (1898), he attempted 
to base sociology on the Clausius inequality; which he 
discusses in the following form: 

 

French, 
Italian 

5. 

Frederick 
Rossini 
(1899-1990) 
American 
chemical 

thermodynamicist  

14
6  C

T C 

In his “Chemical Thermodynamics in the Real World” 
(1971), he stated very directly that via the following 
equation: 

 
 
we can come to understand the paradox between 
freedom and security in society.  

 

6. 

Lawrence 
Henderson 
(1878-1942) 
American 
physical 
chemist 

17
7  C

T C 
Ran the Harvard Pareto circle (1932-1942) AND taught 
a Gibbs-Pareto system based "Sociology 23" course at 
Harvard (1938-1942). 

 

7. 

Edwin Wilson 
(1879-1964) 
American 

mathematician  

38  E C
T  

Taught a Gibbs-based "Mathematical Economics" 
course at Harvard (1935-1938) AND told Paul 
Samuelson to use Gibbs' "equation 133": 

 
to formulate a theory of economic stability.  

 

8. 

Henry Carey 
(1793-1879) 
American 
sociologist 66  R A M “Newton of social science” (Kate McKean, 1864) (Ѻ)  

“Newton of sociology” (Werner Stark, 1962) [5]  

9. 

Ludwig 
Buchner 
(1824-1899)  
German 
physicist-
physician  

48  R  C  German 

10. 

John Tukey 
(1915-2000) 
American 
chemist, 

mathematician, and 
statistician 

9   C
T    

11. 

Mehdi 
Bazargan 
(1907-1995) 
Iranian 
mechanical 
engineer 
LR:7|9 

80   T   Farsi 



   Volume Seven (Rb-Sw)       4519 

12. 

John Q. 
Stewart 
(1894-1972) 
American 
physicist 
turned social 
physicist 

10
5   T    

13. 

Eugene 
Roeber 
(1867-1917) 
German-born 
American 

electrochemcial engineer 

       

14. 

William 
Rankine 
(1820-1872) 
Scottish 
engineer and 
mathematical 
physicist 

LTE:S 

85 ↓  T    

15. 

Maurice 
Hauriou 
(1856-1929) 
French 
lawyer 
turned social 
philosopher 

25 ↑
↓  T   French 

16. 

Arthur 

Schopenhauer 
(1788-1860) 
German philosopher 
LTE:S 

12
7  R A C   

17. 

Wilhelm 
Ostwald 
(1853-1932) 
German 
physical 
chemist 

16
5 

↑
↑   C

T C  German 

18. 

Henry Bray 
(1846-1922) 
English-born 
American 
polymath 

44   A    
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19. 

John Stewart 
(1747-1822) 
Scottish-
English 
philosopher 

 ↑
↓    “modern Pythagoras” (Ѻ)  

20. 

Lester Ward 
(1841-1913) 
American 

paleobotanist-trained 
sociologist 

29   T  “American Aristotle” (Samuel Chugerman, 1939)   

21. 

Ed Stephan 
(1939-2008) 
American 
sociologist 20 ↓  C

T    

22. 

Spiru Haret 
(1851-1912) 
Romanian 
mathematical 
physicist 

26    C  French 

23. 

Emanuele 
Sella 
(1879-1946) 
Italian lawyer 25   T   Italian 

24. 

Guillaume de 
Greef 
(1842-1924) 
Belgian 
socialist  

4      French 

25. 

Arthur Iberall 
(1918-2002) 
American 
physicist and 
engineer 

35 ↑  T M   

26. 

Julius 
Davidson 
(c.1875-
c.1935) 
American 
economist 

15  S
T    
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27. 

Elliott 
Montroll 
(1916-1983) 
American 
chemist, 

mathematician, and 
physicist 

13 ↓  T M   

28. 

Nicolas 
Rashevsky 
(1899-1972)  
Russian-born 
American 
theoretical 
biologist and 

sociologist  

13 ↓     Russian 

29. 

Charles 
Fourier 
(1772-1837) 
French 
philosopher 

13 ↑
↑    

“Social Newton” + Social Principia (Moritz Kaufmann, 
1874) [1] 
“Newton of the moral sciences” (Adam Ulam, 1976) 

French 

30. 

Antonio 
Portuondo 
(1845-1927)  
Spanish civil 
engineer and 

mathematician 

8   T   Spanish 

31. 

Eduard 
Sacher 
(1834-1903) 
Austrian 
science 
teacher 

13 ↑  T   German 

32. 

Enrique 
Fatigati 
(1845-1918) 
Spanish 
physicist, 
chemist, and 

thermodynamicist  

9 ↑  T   Spanish 

33. 

Francesco 
Algarotti 
(1712-1764) 
Italian 
natural 
philosopher 

10     

Argued, in his Newtonianism for the Ladies (1737), via 
Newtonian celestial mechanics logic, that: 

 
 
namely that the force of love decreases with distance 
of separation. 
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34. 

Sigmund 
Freud 
(1856-1939) 
Austrian 

psychoanalyst  

15
5   C

T    

35. 

Francis 
Edgeworth 
(1845-1926)  
Irish 
mathematical 
economist 

19       

36. 

George 
Lundberg 
(1895-1966) 
American 
sociologist 

23     
“Secondary form” of social mechanism (Stark 
classification, 1962) 
“Newton of the social sciences” (Robert Bierstedt, 
1981) (Ѻ)  

 

37. 

Georges 
Guillaume 
(1896-1969) 
Swiss-French 
economist  

13 ↑  T   French 

38. 

Ettore 
Majorana 
(1906-1938) 
Italian 
engineer and 
theoretical 
physicist 

36      Italian 

39. 

Eugene 
Roberty 
(1843-1915) 
Russian 
positivism 
sociologist 

10 ↑
↓  T   Russian, 

Spanish 

40. 

Teresa 
Brennan 
(1952-2003)  
Australian-
American 
philosopher  

14 ↑
↓   C

T    

41. 

Albert 
Brisbane 
(1809-1890) 
American 
social 
theorist 

6       
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42. 

David Hume 
(1711-1776) 
Scottish 
philosopher  51     

“Newton of moral sciences” (John Passmore, c.1960) 
(Ѻ) 
“Newton of the moral sciences” (Michael Foley, 1990) 

 

43. 

Auguste 
Comte 
(1798-1857) 

     “Newton of sociology” (1871) (Ѻ)   

44. 

Jean Sales 
(1741-1816) 
French 
philosopher 58 ↑   M Newton in Senegal (1777)  French 

45. 

Balfour 
Stewart 
(1828-1887) 
Scottish 
physicist 

65   T  Social cannon ball model (1868)  

46. 

Charles 
Montesquieu 
(1689-1755)  

39     “Newton of sociology” (Crane Brinton, 1950) (Ѻ)   

47. 

Honore 
Balzac  
(1799-1850) 
French 
novelist  

19   A    

48. 

John Boodin 
(1869-1950) 
Swedish-born 
American 
philosopher 

7       

49. 

John 
Desaguliers 
(1683-1744)  

     

Was Newton's experimental assistant; his his The 
Newtonian System of the World: the Best Model of 
Government (1728), outlined a system of “Newtonian 
government”, arguing that the force of "attraction" 
exists in society as it does celestially, and that an ideal 
government should be a "natural government", run 
similar to celestial mechanics principles.  

 



4524     Hmolpedia 

50. 

James 
Madison 
(1751-1836)  

     
Studied social physics at Princeton; wrote the US 
Constitution using Newtonian mechanics (i.e. 
Newtonian government) 

 

  CR ± Δ  Hu   
 
(add discussion) 
 
Candidates | Tentatives 
The following are noted and or newly-discovered 
possible "social Newtons" in potential need of ranking: 
 
● Percy Shelley (1792-1822) 
● Witold Gombrowicz (1904-1969)  
● George Scott (1921-2002) 
● Oliver Reiser (1895-1974) 
● John Fiske (1842-1901)  
● Robert Burton (1577-1640) 
● Henry Finck (1854-1926) 
● Edmund Noble (1853-1937) 
● Frank Carlton (1873-1961) 
● William Paterson (1745-1806)  
● Michael Macrakis (1924-2001) 
 
● Pierre Maupertuis (1698-1758) | Penned Venus 
Physics (1745), which may have been on the physics of 
love {?}; also: System of Nature: Essay on Organized 
Bodies (1751), which contrasts ideas on feelings and 
soul with atomistic materialism ideas, from Epicurus to 
Descartes; his ideas that atoms “feel” attraction and 
repulsion, and possibly use of the material imagination 
theory, sometimes leads to comparisons with Goethe 
and his Elective Affinities.  
● Carl Snyder (1869-1946) | Cited (1902) Goethe's 
Elective Affinities in the context of Gibbs, and in 1907 
had a The Social Mechanism draft working. 
● George Berkeley (1685-1753) | Outlined, according to 
Bernard Cohen, a "Newtonian sociology"; this may be a 
stretch.  
 
● John Boyd (1927-1997) 
 
Remote | Social Newton 
The following are prototype, precursory, stepping stone, 
preliminary work type of "in the remote neighborhood" social Newton type thinkers: Etienne Marey (first to address 
the unbridgeable gap), Morris Zucker, (add) 
 
Ward | American Aristotle  
American sociologist Lester Ward, to note, does not have an actual "social Newton" reference, but (a) he does have a 
“American Aristotle” (Samuel Chugerman, 1939) citation and (b) he does seem to be the sole American advocate of 
Winiarski's social mechanics theories, and (c) he is cited by Bruce Lindsay as one of the pioneers of physical sociology, 
seemingly on par with in conceived to be in like company with Pareto: 
 
“Many years ago in the brashness of youth the writer prepared an article [“Physical Laws and Social Phenomena”, 
1927] on the possible use of physical principles and concepts in the description and understanding of social 
phenomena. He called attention to the earlier efforts of social scientists like Auguste Comte, Herbert Spencer, and 
Lester Ward to apply physical concepts and laws more or less directly to social explanation. He emphasized the 
difficulties encountered in the use of such analogies, e.g., the attempt to introduce a ‘social force’ analogous to 
‘force’ in mechanics, overlooking the highly specific meaning attributed to the term in physics, not always clearly 

 

An illustration of Jean Sales’ 1777 satirical play “Reasonable 
Drama”, aka Newton in Senegal, showing Newton, as “social 
Newton”, fictionally depicted as a vegetarian, eavesdropping on 
a conversation between a meat-eating Merman, a talking oyster, 
pleading for it’s life, amid which an African, who believes in a 
scarab-conceptualized god, enters the scene; at the end of which 
Newton reasons that he should only attempt to explain morality 
to the African, since he alone, with his type of belief system, 
might obtain a soul, or something along these lines.  
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grasped by the nonphysicist and indeed for a long time not even too precisely clear to many physicists and engineers. 
It was only later that his attention was drawn to the ideas and criticisms of Vilfredo Pareto, who in his monumental 
work Treatise on General Sociology (1916) stresses in great detail the same difficulties.” 
— Bruce Lindsay (1983), “Social Exemplifications of Physical Principles”  
 
(add discussion) 
 
Newton of moral sciences 
The term “Newton of the moral sciences” has been attributed to a few people, some of which are listed above, of the 
enlightenment: 
 
“The recurrence during the eighteenth century Enlightenment of the aspiration to be the ‘Newton of the moral 
sciences’ testifies to the prestige not just of celestial mechanics, but of the ‘experimental method’ more generally.” 
— Stefan Collini (1993), ‘Introduction’ to C.P. Snow’s The Two Cultures [6] 
 
Some of these so-called “moral Newtons” include: John Locke (Ѻ), David Hume, Immanuel Kant (Ѻ), and Charles 
Fourier (Ѻ), along with Vilfredo Pareto who Werner Stark 
(1963) refers to as the “Newton of the moral world.” [13]  
Discussion 
The following quote gives a ripe comparison of Pareto (SN:3) 
and Adams (SN:2): 
 
“Pareto’s Treatise on General Sociology is the hardest boiled 
book I have ever read. Three times, since I passed my 
puberty, has my mind been made over. Once by a nexus of 
which Henry Adams was the center, once by a matrix of 
which [James] Frazer (Ѻ) (Ѻ) burned brightest, and once by a 
long study of genetics and evolution. Pareto is doing the job a 
fourth time, and far more vitally than any others.” 
— Bernard DeVoto (1928), personal note reflection [8] 
 
This, of course, is two cultures social Newton genius 
comparison at its near finest, Goethe (SN:1) aside. Although 
there does not, in paragraph form, similar to above, seem to 
be anyone who has been perspicacious enough to make the 
illusive and very difficult Goethe-Adams-Pareto connection, 
the closest Goethe-Adams comparison or connection is as 
follows: 
 
“The English Navy, Goethe tells us, had all its ropes 
manufactured each with a single red thread, twisted so 
intimately among the fibers of the rope, throughout its 
length from beginning to end, so that the red thread could be 
removed only by complete destruction of the rope. Even the 
shortest section of a rope of the Royal Navy could therefore be identified instantly by the red thread, always present 
and always visible. The ‘red thread’ has come to mean, in the German and Scandinavian languages, a subtle but vital 
theme, always present and always visible, which runs inexorably through a body. In this examination of texts of 
Goethe from 1809, of Henry Adams from 1909 and of Thomas Pynchon from 1973, we have, I think never lost the 
read thread.” 
— Richard Schowen (1984), ‘Elective Affinities: Science, Certainty and Freedom in Goethe, Henry Adams and Thomas Pynchon’  
 
The following prophesy quote, concerning the modern social Newton ranking of Pareto, from about 92 years ago, if 
fairly telling, i.e. accurate:  
“And now the astonishing and perturbing suspicion emerges that perhaps almost all that had passed for social 
science, political economy, politics, and ethics in the past may be brushed aside by future generations as mainly 
rationalizing. John Dewey has already reached this conclusion in regard to philosophy. Veblen and other writers have 
revealed the various unperceived presuppositions of the traditional political economy, and now comes an Italian 
sociologist, Vilfredo Pareto, who, in his huge [1912] treatise on general sociology, devotes hundreds of pages to 
substantiating a similar thesis affecting all the social sciences. This conclusion may be ranked by students of a 
hundred years hence [2021] as one of the several great discoveries of our age.” 
— James Robinson (1921), Mind in the Making (Ѻ) (Ѻ)  
 
The term "Newton of sociology", to note, is Czechoslovakian-born English sociologist Werner Stark's 1962 term for 

5. Section 
Chap. 343. Since the Renaissance  
A. Machiavelli 
B. Wave theories as concrete periodizations 
C. [Pierre] Bayle 
D. Mendelssohn, Kant 
E. Goethe (#1) 
F. [Heinrich] Leo [or Judah Leo?] 
G. Heine 
H. [Pierre] Proudhon 
J. Henry Adams (#2) 
K. Hauriou (#13) 
L. Pareto (#3) 
M. Louis Weber 
N. Ortega y Gasset 
O. [Karl] Joel 
P. [Nicolai] Berdjajew 
Q. Russell  
Section 5, chapter 343 “Since the Renaissance”, by German 
writer Johan Hendrik Jacob Van Der Pot (1918-), from his 
1985 two-volume Encyclopedia of Technological Progress: 
A Systematic Overview of Theories and Opinions, which 
seems to cover the work and theories of a very focused 
selection of “social Newtons”; though, to note, this is need 
of corroboration (via a reading of the 2004 English-
translation). [10]  
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American physical sociologist Henry Carey; the term "Newton[s] of social theory", is English philosopher Stephen 
Toulmin's 1992-2002 terminology for the French social physicists, e.g. Auguste Comte, and which often tends to refer 
to someone who in the past has attempted to formulate the humanities mechanistically, e.g. via social mechanism 
theory, done with great precision, in the same way that English physicist Isaac Newton famously formulated the 
movements of planets mechanistically. American historian Bernard Cohen (2008) cites Grane Brinton’s 1950 usage of 
the term “Newton of social science” in a discussion of Charles Montesquieu’s 1748 The Spirit of the Laws, wherein he 
compares a well-working monarch with the systems of the universe, employing some type of social gravitation 
theory. (Ѻ)  
 In 1850, some were referring to “some coming Newton of sociology” (Ѻ); and in 1871, some were referring to 
Auguste Comte as the “Newton of sociology”. (Ѻ) An early reference to a social Newton is the work of French 
philosopher Charles Fourier, namely his 1808 The Theory of the Four Movement, which contains his views of the 
world in general, and his 1822 The Association of Domestic and Agricultural Economy, which contains his special 
views of the social system. [1] In 1874, Moritz Kaufmann, e.g., described Fourier as follows: [1] 
 
“In order to judge of his system it is necessary to note one or two salient points in his conception of the constitution 
of man and the universe. Happiness he acknowledges is ‘our being's end and aim’; and the only true science which 
leads to its attainment is sociology. As the doctrine of the material movements in the universe has been fixed by 
Newton's discoveries, so too the laws which regulate the movements in the social world must first be ascertained 
before we can hope to render mankind happy. To become such a social Newton was undoubtedly Fourier's ambition, 
and this is the fundamental law of his social Principia.” 
 
In 1968, sociologist Daniel Rossides used the term “Social Newtonianism” as a type of categorization. [3] A rare few 
are "self-proclaimed" social Newton's, so to speak, and some are rather forthcoming about this aim. One striking 
example being French-born Italian mathematical engineer and physical socioeconomist Vilfredo Pareto own words, as 
he states in opening paragraphs of his monumental four-volume Treatise on General Sociology: [4] 
 
“My wish is to construct a system of sociology on the model of celestial mechanics, physics, and chemistry.”  
 
In this perspective, of the known 1,000 or so Hmolpedia biographies, the table above, in ranked order, is a well 
rounded "top social Newtons" of history ranking.  American writer Charles Curtis, in his 1945 Practical Cogitator, 
seems to have also made some type of Goethe-Adams-Pareto connection, in a roundabout sense.  
 
English physicist Isaac Newton (1643-1727) himself having seeded the social Newton revolution with his last and final 
Query 31, which Goethe, naturally enough ranked number one by far, based his "best book" on, namely his physical 
chemistry based Elective Affinities, wherein his human chemical theory is explained in layers of hidden code. Newton, 
himself, freely admitted that social mechanics formulation is far more difficult that celestial mechanics formulation:  
“I can calculate the movements of stars, but not the madness of men.” 
— Isaac Newton (c.1690), after losing his hat in a market collapse  
 
Winiarski may, to note, result to be ranked above Pareto, but being that his work is yet to be fully translated into 
English the final call in this matter is incomplete. A social Newton, in sum, refers to someone who has sought to 
explain human movement and or experience using one or more of the physical sciences (mechanics, chemistry, 
physics, thermodynamics, etc.) according to laws the same way Newton formulated the laws of motion for bodies in 
general; someone who aims to write a Social Principia, so to say. 
 
Social Clausius | Bergmans | Lavoisiers | Gibbsians 
Some of these so-called “social Newtons”, e.g. Adams, Buchner, etc., might also be or better be classified as “social 
Lavoisiers” (on Antoine Lavoisier), or “social Bergmans” (on Torbern Bergman) in Goethe and Schopenhauer case, or 
“social Gibbsians” (on Willard Gibbs), in the Henderson and Rossini case, in that they attempted to script our outline: 
A Dissertation on Elective Attractions (Bergman), Elements of Chemistry (Lavoisier), On the Equilibrium of 
Heterogeneous Substances (Gibbs) stylized versions of social chemistry or human chemistry, or something to this — 
the latter classification, i.e. social Gibbsian, become a bit more complex, being that Gibbs subsumed Newton, via 
Clausius, via Lagrange, into his chemical equilibrium scheme model of spontaneous change.  
 One remote example is Claude Levi-Strauss who, in his 1951 social structure theories, mixes together and 
compares Newtonian time (reversible), Gibbsian time (irreversible), and Bergsonian time (type?), as applied to 
anthropological change; though his work tends to steer clear of "chemical" like thinking, the characterization of Levi-
Strauss as being "Gibbsian", in a statistical mechanical sense, is near enough to being "Gibbsian" in a chemical 
thermodynamic sense, thought the latter tends require prerequisite training in physical chemistry and or chemical 
engineering (see: human free energy). (Ѻ)  
 Austrian science teacher Eduard Sacher (#28), author of the 1881 Outline of a Mechanics of Society, according to 
Spanish applied mathematics historian Jose Pacheco, was inspired into the field of social mechanics, by Rudolf 
Clausius directly who gave a talk on “On the Energy Supplies of Nature and the Utilization of them for the Benefit of 
Mankind” (published in book). 
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Newton of economics | Darwin of sociology 
Related terms include: “Newton of economics”, “Darwin of sociology”, and or “Darwin of economics”. Joseph 
Schumpeter, e.g., as summarized by Paul Samuelson, referred to Leon Walrus as the true Newton of economics, 
“above Marshall and the rest”. (Ѻ) Other so-called Newtons of economics include: Adam Smith, David Ricardo, 
Jeremy Bentham, Alfred Marshall (also referred to as the “Darwin of economics”), and John Mill. Karl Marx has been 
referred to as the “Darwin of sociology” and or the “Newton of economics”. 
 These economic epitaphs, however, to note, are of a lesser illustrious title variety, as compared to a "social 
Newton epitaph", being that the so-called celestial mechanics like mapping of things like money, interest rates, and 
supply and demand are peripheral indicator matters, unlike the actual social movements of humans. 
 
In the early 20th century, people, supposedly, were referring to Darwin as the “Newton of biology”. On this assertion, 
Joseph Woodger (1929) stated that: [15] 
 
“To suppose Darwin a Newton is to suppose biology to have reached a degree of theoretical development 
comparable to what of physics in the eighteenth century, which is preposterous.” 
 
Biology, in Woodger’s estimate, as summarized by Michael Simon (1971), has yet to find its Galileo. There are no 
equivalent celebrated experiments from the campanile at Pisa, nor pendulum experiments, etc., in biology. Simon 
goes onto state that the “Galileo of chemistry”, if there is one, presumably, is Lavoisier. [16]  
 
Quotes 
The following are noted quotes: 
 
“Few people have the imagination for reality.” 
— Goethe (Ѻ) 
 
“If Carey fancied himself as the Newton of sociology, Simmel, in so far as he was a formalist, wanted to be its Euclid.” 
— Werner Stark (1962), The Fundamental Forms of Social Thought [5] 
 
“Why were the first human scientists so determined to be the Newton's of social theory? Surely, the activities of 
human beings are not like the motions of planets in their orbits, or rigid spheres rolling down inclined planes? Surely, 
they are far more like the behavior of living creatures? So why did the initial creators of the human sciences not rely 
on models from biology in their theory-building, rather than on implausible analogies with physics.” 
— Stephen Toulmin (1998), “The Idol of Stability” [7] 
 
See also 
● Stark classification 
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Social Newtons | 
Existive  
In hmolscience rankings, social Newtons 
| existive refers to tentative "social 
Newtons" (or "another Newton") that 
are still in reactive existence, i.e. existive 
(alive, in colloquial speak); to clarify, as 
compared to historical, pre 21st century 
classical social Newtons, the modern 
thinker, per the polymathy degree 
problem, needs to have an intellect 
comparable to someone with six to 
eight degrees, one of which in the 
neighborhoods of physics and another 
in chemistry, i.e. equivalent to a "new 
Aristotle" (Raymond Fosdick, 1924) or 
"few super Einsteins" (William Wheeler, 
c.1935). 
 
Overview 
Of currently reactively "existing" 
thinkers, moving about the surface of 
the earth presently, the pickings are 
slim, in respect to who could be 
remotely ranked as a "social Newton", 
as compared to the great social Newton 
contenders of history; the big three shown below: 
 

 

A depiction of what it takes to become a modern "existive" social Newton, 
namely: someone who becomes "Another Newton" (Henry Adams, 1910) able to 
solve the great problem of "physicochemical social dynamics" via Gibbs; a "New 
Aristotle" (Raymond Fosdick, 1924); or someone equivalent to a "few super 
Einsteins" (William Wheeler, 1939) who embodies the a polymathy degree 
problem mindset, via a Social Principia  
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Most 21st century thinkers are so caught up in superficial secularity that the deeper questions have taken a back 
seat; it also is a peculiar set of circumstances that work to breed epicenter geniuses, of the Aristotle, Goethe, or 
Einstein type, namely: genius lightening phenomena (Ѻ), genius hiatus effect, early parental death, genius concourse 
phenomena (Ѻ), among other factors, not the least of, probabalistically, which will tend actuate in any given 
generation; not to mention the hydraism effect that grows with knowledge.      
 
List 
The following—a spin-off of the historical (non-existive) social Newton rankings—is a work-in-progress top "existive", 
i.e. currently in reactive existence, i.e. "alive" in defunct colloquial speak (see: life terminology upgrades), social 
Newtons. column abbreviations "CR" refers to citation rankings; ± refers to the current gauge, amid digestion of their 
work, as to whether they might tend to go up or down (↑↓) in rankings; the two-way reaction arrow ( ) signifies 
whether or not they used equilibrium reaction theory (or "R" human chemical reaction theory) in their work; and 
"Hu" signifies whether they employed human molecular theory, viewing people explicitly as either molecules "M" or 
chemicals "C", in some terminological form or another:  

Social Newtons | Existive   

 Person 
_______________________________________ CR ± 

 

Δ Hu Citation[s] / Quotes  
(related) 

Translations-
to-English 
(needed) 

1. 

Jurgen Mimkes 
(1939-) 
German metallurgist, 
thermodynamicist, and 
physicochemical socio-
economics professor 

78   F   German 

2. 

Thomas Wallace 
(1935-) 
American physical chemist 

89  
 

F    

3. 

Christopher Hirata 
(1982-)  
American astrophysicist 
LTE, LR:57|#1 144  

 

F M   
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4. 

Mirza Beg 
(1932-) 
Pakistani organometallic 
chemist 95 ↑↓ 

 

F C/M 

“If it could stand the test of 
time, [Beg’s] ideas, 
presented in [New 
Dimensions in Sociology] 
will rediscover new 
frontiers in sociology and 
will revolutionize the 
existing theories of human 
behavior as it has so far 
been propounded by 
philosophers.” 
— Jameel Jalibi (1987), 
“Foreword by a Sociologist”  

 

5. 

Wenyuan Niu 
(c.1950-) 
Chinese sustainability 
scientist  13 ↑↓  ?   Chinese 

6. 

Wayne Angel 
(1945-) 
American physicist 

10   ?    

7. 

Adriaan de Lange 
(1945-) 
South African chemical 
physicist, 32   F    

8. 

Josip Stepanic 
(1970-) 
Croatian physicist 

16   F    

9. 

Sture Nordholm 
(1944-) 
Swedish physical chemist  

33   F    

10. 

Erich Muller 
(1963-) 
Venezuelan-born English 
chemical engineer and 
thermodynamicist  

29   F    
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11. 

David Hwang 
(c.1979-) 
American chemist and 
neuro-physician 
LTE, LR:19|#4 

58  R F    

12. 

Paris Arnopoulos 
(c.1935-) 
Canadian political scientist 

37 ↑      

13. 

Georgi Gladyshev 
(1936-) 
Russian physical chemist 

167   F    

14. 

Mala Radhakrishnan 
(1978-) 
American physical chemist 

67 ↑  F    

15. 

Dimitris Keranis 
(1948-) 
Greek lawyer 

11   ?    

15. 

Raddai Raikhlin 
(1929-) 
Russian-born Israeli 
electronics-power engineer 9 ↑↓  ?    

16. 

Philip Ball 
(1962-) 
English chemical physicist 

82       

17. 

Evguenii Kozliak 
(c.1961-) 
Russian-born American 
physical chemist  6   ?    
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Libb Thims 
(c.1975-) 
PCR, LTE, LR:21|## 

1166  E F    

 
(add summary) 
 
Possible add-ins might include: Yi-Fang Chang, Alfredo Infante, and remotely possible: Dennis Collins (?). 
 
References 
1.  
 

Social Newton term analysis  
In hmolscience, social Newton term analysis refers to key term dominance usage of social Newtons; some of which 
are listed below, for comparison. [N1] 
 
Empedocles | Secular monist 
In 450BC, Greek thinker Empedocles published his philosophy; which only exists now in fragments; his main key 
terms are shown below: 
 

Scientific terms Religious terms Elements Metaphysical  

  
Earth 
Air 
Water 
Fire 

Love 
Hate  

_________________ ______________ _________________ _________________  
(add discussion) 
 
Buchner | Atheist monist 
In 1855, German physicist Ludwig Buchner (SN:9) published his Force and Matter; the following shows the key term 
usage count: [1] 
 

Scientific terms Religious terms Elements Metaphysical  

Force (Ѻ) | 100+ 
Matter (Ѻ) | 100+ 
Work (Ѻ) | 88+  
Motion (Ѻ) | 61+  
Chemical (Ѻ) | 54+ 
Heat (Ѻ) | 40+ 
Mechanical (Ѻ) | 
39+  
Atom (Ѻ) | 33+ 
Energy (Ѻ) | 30+ 
Molecule (Ѻ) | 20+ 
Electricity (Ѻ) | 19+ 
Affinity (Ѻ) | 9+ 
Affinities (Ѻ) | 3+ 
Bond (Ѻ) | 0+  

Soul (Ѻ) | 75+ 
God (Ѻ) | 65+ 
Spirit (Ѻ) | 45+  

Hydrogen (Ѻ) | 16+ 
Oxygen (Ѻ) | 16+ 
Carbon (Ѻ) | 15+ 
Iron (Ѻ) | 12+ 
Phosphorus (Ѻ) | 3+ 
Sulphur (Ѻ) | 2+ 
Nitrogen (Ѻ) | 7+ 
Calcium (Ѻ) | 3+ 
etc.  

Life (Ѻ) | 100+ 
Death (Ѻ) | 50+  
Love (Ѻ) | 21+ 
Evil (Ѻ) | 18+  
Ether (Ѻ) | 13+  
Hate (Ѻ) | 0+  

 

_________________ ______________ _________________ _________________  
Buchner, of note, seems to be jettisoning "god" as a functionable concept, yet retaining "soul" as a possible 
force/matter/motion-based reformulation, possibly.  
 
Carey | Secular monist 
In 1858, American sociologist Henry Carey (SN:8) published his The Principles of Social Science; the following shows 
the key term usage count for volume one: [2] 
 

Scientific terms Religious terms Elements Metaphysical  
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Motion (Ѻ) | 85+ 
Force (Ѻ) | 83+ 
Matter (Ѻ) | 83+ 
Work (Ѻ) | 82+ 
Chemical (Ѻ) | 64+ 
Mechanical (Ѻ) | 
46+ 
Heat (Ѻ) | 22+ 
Atom (Ѻ) | 17+ 
Electricity (Ѻ) | 12+ 
Energy (Ѻ) | 7+ 
Bond (Ѻ) | 3+ 
Affinity (Ѻ) | 2+ 
Affinities (Ѻ) | 1+ 
Molecule (Ѻ) | 1+  

God (Ѻ) | 15+ 
Spirit (Ѻ) | 12+ 
Soul (Ѻ) | 3+ 

Iron (Ѻ) | 54+ 
Oxygen (Ѻ) | 13+ 
Carbon (Ѻ) | 12+ 
Hydrogen (Ѻ) | 5+ 
Nitrogen (Ѻ) | 4+ 
Sulphur (Ѻ) | 1+ 
Phosphorus (Ѻ) | 1+ 
Calcium (Ѻ) | 0+ 
etc. 

Life (Ѻ) | 83+ 
Death (Ѻ) | 41+  
Evil (Ѻ) | 10+  
Love (Ѻ) | 3+ 
Ether (Ѻ) | 0+  
Hate (Ѻ) | 0+  

 

_________________ ______________ __________________ ______________  
(add discussion) 
 
Bray | Theist monist 
In 1910, American polymath Henry Bray (SN:20) published his The Living Universe; the following shows the key term 
usage count of this work: [3] 
 

Scientific terms Religious terms Elements Metaphysical  

Force (Ѻ) | 100+ 
Matter (Ѻ) | 100+ 
Atom (Ѻ) | 78+ 
Work (Ѻ) | 75+  
Motion (Ѻ) | 61+  
Molecule (Ѻ) | 46+ 
Heat (Ѻ) | 45+ 
Chemical (Ѻ) | 31+ 
Energy (Ѻ) | 30+ 
Affinity (Ѻ) | 14+ 
Affinities (Ѻ) | 10+ 
Electricity (Ѻ) | 5+ 
Mechanical (Ѻ) | 5+  
Bond (Ѻ) | 1+  

God (Ѻ) | 82+ 
Soul (Ѻ) | 52+ 
Spirit (Ѻ) | 22+ 

Hydrogen (Ѻ) | 38+ 
Iron (Ѻ) | 23+  
Oxygen (Ѻ) | 20+ 
Carbon (Ѻ) | 13+ 
Sulphur (Ѻ) | 8+ 
Nitrogen (Ѻ) | 7+ 
Phosphorus (Ѻ) | 4+ 
Calcium (Ѻ) | 3+ 
etc. 

Life (Ѻ) | 100+  
Death (Ѻ) | 73+  
Love (Ѻ) | 29+ 
Ether (Ѻ) | 22+  
Evil (Ѻ) | 10+  
Hate (Ѻ) | 4+  

 

_________________ ______________ __________________ ______________  
Bray, here, to summarize, aims to repackage a quasi-materialistic model of religion, with sort of "god = force" model 
of everything, in short. 
 
The terms: "thermodynamics", "entropy", and "reaction", to note, are not employed by Bray. 
 
Pareto | TYPE monist 
In 1912, Italian engineer-sociologist Vilfredo Pareto (SN:3) published his Treatise on General Sociology, in four 
volumes; the following is a work-in-progess key term usage count for all four volumes: [4] 
 

Scientific terms Sciences Elements  

Matter [301] (Ѻ):78+; (Ѻ):59+; 
(Ѻ):89+; (Ѻ):75+  
Force [271] (Ѻ):54+; (Ѻ):46+; (Ѻ):83+; 
(Ѻ):88+ 
Energy [27] (Ѻ):1+; (Ѻ):4+; (Ѻ):3+; 
(Ѻ):19+   
Heat [19] (Ѻ):2+; (Ѻ):7+; (Ѻ):3+; 
(Ѻ):7+  
Molecule [7] (Ѻ):V4  

Mechanics [42] (Ѻ):23+; (Ѻ):2+; (Ѻ):9+; 
(Ѻ):8+ 
Chemistry [40] (Ѻ):24+; (Ѻ):1+; (Ѻ):7+; 
(Ѻ):8+ 
Mathematics [32] (Ѻ):22+; (Ѻ):0+; 
(Ѻ):7+; (Ѻ):3+  
Physics [26] (Ѻ):15+; (Ѻ):0+; (Ѻ):7+; 
(Ѻ):4+ 

Oxygen [5] (Ѻ):4+; (Ѻ):1+; (Ѻ):0+; 
(Ѻ):0+  
Hydrogen [3] (Ѻ):V1  
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Atom [5] (Ѻ):1+; (Ѻ):0+; (Ѻ):1+; (Ѻ):3+  
Affinity [2] (Ѻ):1+; (Ѻ):0+; (Ѻ):1+; 
(Ѻ):0+  
Entropy [1] (Ѻ):V4  

Thermodynamics [6] (Ѻ):2+; (Ѻ):0+; 
(Ѻ):2+; (Ѻ):2+ 

_______________________________
________ 

________________________________
_________ 

___________________________
_______  

The usage of "matter", here, seems to be mostly, vol three aside, in figure of speech, e.g. "as a matter of  fact"; not in 
the Buchner "force and matter" sense. 
 

Religious terms Metaphysical  

God [265] (Ѻ):44+; (Ѻ):87+; (Ѻ):85+; 
(Ѻ):49+ 
Soul [134] (Ѻ):25+; (Ѻ):37+; (Ѻ):47+; 
(Ѻ):25+ 
Spirit [93] (Ѻ):14+; (Ѻ):22+; (Ѻ):32+; 
(Ѻ):25+    

Life [326] (Ѻ):70+; (Ѻ):89+; (Ѻ):81+; (Ѻ):86+ 
Death [146] (Ѻ):37+; (Ѻ):42+; (Ѻ):42+; 
(Ѻ):25+ 
Evil [130] (Ѻ):18+; (Ѻ):44+; (Ѻ):38+; 
(Ѻ):30+   
Love [105] (Ѻ):18+; (Ѻ):32+; (Ѻ):35+; 
(Ѻ):20+  
Hate [20] (Ѻ):2+; (Ѻ):10+; (Ѻ):5+; (Ѻ):3+ 
Ether [2] (Ѻ):1+; (Ѻ):0+; (Ѻ):1+; (Ѻ):0+  

__________________________________
___ 

___________________________________
____  

(add discussion) 
 
Lewis | Affinity → Free energy 
In 1923, Gilbert Lewis published his Thermodynamics and the Free Energy of Chemical Substances, the nearly century-
long culmination of Berthollet’s affinity theory (1798) to the “thermal theory of affinity” (1854-1864), which became 
usurped by the “thermodynamic theory of affinity” (1882), which led to the replacement of the term "affinity" by the 
term "free energy" throughout the English speaking world, as summarized by Henry Leicester (1959). This marked a 
huge turning point in any and all "theory of everything" conceptual and terminological basis, in the decades to follow. 
All the previous centuries matter and motion theories, in short, invariably became human free energy theories, or 
affinity, aka the "force of reaction", and Gibbs energy theories defined by chemical thermodynamics. 
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Beg | Theist monist 
In 1987, Pakistani organometallic chemist Mirza Beg (SNE:4) 
published his New Dimensions in Sociology: a Physico-
Chemical Approach to Human Behavior; the following is 
table of contents: 
 
§1. Human behaviour and physico-chemical laws | pg. 1 
§2. Solutions and the society | pg. 23 
§3. Assimilation | pg. 48 
§4. Human interaction and the socialization process | pg.70 
§5. Affinity and socialization | pg. 94 
§6. Polarizing forces and mind-body split or munafaqt | pg. 
114 
§7. Decline of societies and entropy changes | pg. 134 
§8. Anti-bonding forces and motivation | pg. 163 
§9. Environmental adjustment | pg. 184  
 
Although key work analysis is not yet completed for Beg (it 
has to be done by manually, page-by-page skimming), being 
that his work is not in Google Books, what is notable about 
Beg is that in his chapter five "Affinity and Socialization", 
shown adjacent, he makes the first direct explicit 
sociological connection between affinity and free 
energy.  Beg, to note, was lured into this completing this 
publication by doing his own physicochemical key term 
borrowing usage analysis (see: Beg analysis) employed in 
the humanities, business, and government lectures he 
attended in 1974. 
 
Notes 
N1. Note: this page came into inception amid dissection of the 1910 work of theistic monist Henry Bray who is right 
before the cusp of the 1923 Lewis-mediated global switch from affinity-based thinking to free energy-based thinking; 
the latter concept supplanting and absorbing the former. 
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Social orbital theory  

 

Beg's chapter five, wherein he states directly that macro-
system free energy is the measure of the sum of the micro-
interaction affinities, and that the former is the "driving 
force" of social interaction and change; a very decisive 
moment in the history of affinity theory, in particular, and 
theories of everything in particular. [5] 
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In hmolscience, social orbital theory is the view that 
humans, in certain respects, move in orbital-like 
trajectories about each other similar to how planets move 
around stars, moons move around planets, or how 
satellites move around the earth. 
 
Quotes 
The following are related quotes: 
 
“To jump orbits, you need a lot of energy. And you need 
balls.” 
— Nestor (2010), Afinidades; comment to Bruno, during dinner 
show (58:30), while women are in bathroom making out, about 
his statement that he would leave the company (or country) if he 
was left out of the buyout  
 
“Like satellites we go in circles and never float away. 
Tell the sky and pull until you crash into me. 
Like satellites we go in circles and never float away. 
Let's collide until we fill the space 
(Until we fill the space)” 
— Manufactured Superstars (2013), hook of dance song: “Like 
Satellites” (vid:Ѻ)(Lyrics:Ѻ)(Ѻ) 
 
See also 
● Human molecular orbital 
● Human molecular orbital theory 
● Turning tendencies  
 

Social phase  
In hmolscience, a social phase is the concept 
of "phase", devised by Willard Gibbs (1876), 
employed to describe a person in a given 
physiochemical state (e.g. human phase) and 
or a society, social system, and or social 
entity in a given phase, phase point, or phase 
transition; synonymous, nearly, with the akin 
term "equilibrium". 
 
Overview 
In 1878, Friedrich Engels, in his Anti-Duhring, 
a work in opposition to the ideas of German 
philosopher Eugen Durhing (1833-1921), 
invoked water metaphors when he likened 
the revolutionary transformation of a society to the qualitative phase transformation of ice into water and water into 
steam. [5] In 1890s to 1910s, Henry Adams was working on a Gibbs-based model of social phases; the following being 
a few representative quotes: 
 
“On the physico-chemical law of development and dynamics, our society has reached what is called the critical point 
where it is near a new phase or equilibrium.” 
— Henry Adams (1908), “Letter to Charles Gaskell” (Sep 27) [1] 
 
“I have run my head hard up against a form of mathematics that grinds my brains out. I flounder like a sculpin in the 
mud. It is called the ‘law of phases’, and was invented at Yale [by Gibbs]. No one shall persuade me that I am not a 
phase.” 
— Henry Adams (1908), “Letter to Elizabeth Cameron” (Sep 29) [2]  
 
In 2005, Russian mathematical physicist Victor Sergeev, in his 155-page booklet The Thermodynamic Approach to 
Market, touches on phase transitions in social systems. [4] 
 
Quotes 
The following are related quotes: 

 

A 2013 illustration (Ѻ), by English-American artist Maggie 
Appleton, of the 1970s anon modern proverb: “If you love 
something, let it go. If it comes back, it’s yours. If it doesn’t, it 
was never yours to begin with.” (Ѻ)  

 
 
“No one shall persuade me 
that I am not a phase.” 
— Henry Adams (1908), age 70 after studying 
the work Willard Gibbs  
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“It is true that while we live, if we are cautious enough, we have the chance to prolong the time intervals between 
our human ‘phases’ so as to minimize encountering the phase points of life we call ‘accidents’.” 
— Bruce Lindsay (1983). “Social Exemplifications of Physical Principles” [3] 
 
See also 
● Human phase  
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Social physics  
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In science, social physics, a near-synonym to 
"sociophysics", a newer variant, is the study of social 
systems and social phenomena from the perspective of 
physics. Said another way, social physics is “the 
application of the concepts of physics in the social 
sciences”, a definition employed in 1969 English urban 
architect Alan Wilson. [8]  
 
Social physics | Generations 
The first generation of social physicists was summarized 
in 1980 by American physicist Arthur Iberall: [6] 
 
“There is an enlightenment literature, pre-sociology and 
anthropology, devoted to a first generation of social 
physics modelling of the social system. It includes 
contributors like Saint-Simon, Comte, and Quetelet. It 
ended in this century with the last desperate cry by 
historian, Henry Adams.”  
 
The mention of Adams here denoted the separation of 
human physics (general subject) into the subsets of 
social physics (physics based sociology) and social 
thermodynamics (thermodynamics based sociology). 
 
History 
The etymology of the term “social physics” has a bit of 
gradual and intertwined etymological origin, although it 
is a term that largely stems from the school of French 
science burgeoning at the beginning of the 19th century. 
American theologian Noah Porter, in his 1880 sociology 
essay, gives the following etymology of the term social 
physics, attributing the term to Comte: [18] 
 
“The term Sociology was invented and adopted in its 
equivalent by Auguste Comte in his "Philosophie 
Positive." It makes its first appearance in the following 
sentence: "After Montesquieu, the next great addition 
to Sociology (which is the term I may be allowed to 
invent, to designate Social Physics) was made by Condorcet proceeding on the views suggested by his illustrious 
friend Turgot" (b. vi. chap. ii.). The term Social Physics, also used by Comte as its equivalent, is significant, suggesting 
as it does the materialistic theory of man which Comte takes no pains to conceal. For according to his teachings, the 
higher nature of man is simply the result of a more highly organized brain, and the psychical and social phenomena of 
humanity depend solely on the quality and conditions of cerebral activity.” 
 
German historian Georg Iggers gives a fairly detailed account of the various “social science” etymologies, as discussed 
in his 1959 article “Further Remarks About Early Use of the Term ‘Social Science’”. [14] 
 
Saint-Simon: The first dominate outline of a type of physical sociology was that outlined in French social thinker Henri 
de Saint-Simon’s first book, the 1803 Lettres d’un Habitant de Geneve, the concern of which, according to Iggers, was 
the application to the study of society of laws similar to those of the physical and biological sciences. [14] In the years 
to follow, Saint-Simon would go on to coin various terms and phrases, such as designating the study of society as the 
“physics of organized bodies”, as contrasted with the “physics of brute bodies”, the usages of which seemed to occur 
in several of his 1815 articles. [15] 
 
Comte: In 1817, Saint-Simon offered the newly christened aged-nineteen École Polytechnique graduate Auguste 
Comte (who had steeped himself in the writings of Joseph Lagrange), a position of secretary. [7] The two then were 
said to have interacted for a period of seven years developing a theory of "social physics", with, in some cases, Comte 
publishing under Saint-Simon's name,  
 
In 1819, according to one reference (1980) (Ѻ), Auguste Comte, who as a young man dreamed of studying political 
and social phenomena as if they were natural forces, conceived of a new science, called “social physics”. In 1823 to 
1825, the two, Comte and Saint-Simon, had a falling out.  
 

 

The main social physics, turned 20th century sociophysics, 
pioneers, ranked by "generation", according to Iberall 
classification scheme, are shown, namely: French social thinker 
Henri Saint-Simon (1803), his graduate student Frenchman 
Auguste Comte (1823), and Belgian astronomer Adolphe 
Quetelet (1832); a subject that became superseded or rather 
upgraded into the late 19th century early 20th century "social 
mechanics" (mechanistic school). [19] The mechanistic schools, 
into the 1920s, were soon supplanted with the science 
upgraded: social physics school, sociophysics, physical sociology, 
physicochemical sociology, etc. 
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English sociologist Alan Swingewood claims that during this period (1803-1825), Saint-Simon coined the term “social 
physics”. [10] This, however, may or may not be the case; although, as noted above, Saint-Simon did seem to have 
defined the study of society as the “physics of organized bodies” at least as early as 1815.  In 1822, Comte introduced 
the precise term “social science” in the extended essay “Systeme de Politique Positive”, published as the “Troisieme 
Cahier” of Saint-Simon’s Catechisme des Industriels. The precise term "social physics" (or “physique sociale”) appears 
in Le Produceur, a journal project by Saint-Simon, but published by his disciples in 1825 and 1826 after his passing. 
Comte, who by now had broken with Saint-Simon and the Saint-Simonian school, nevertheless contributed two 
articles. In these essays, Comte defined social physics (physique sociale) as follows: [14] 
 
“Social physics is that science which occupies itself with social phenomena, considered in the same light as 
astronomical, physical, chemical, and physiological phenomena, that is to say as being subject to natural and 
invariable laws of discovery of which is the special object of its researches.”  
 
A 1826 article in the Revue Encyclopedique corroborates this, referring to the phrase "social physics" as the language 
of Comte: 
 
French (original) 
"Nous croyons donc que les savans chargés de la réorganisation spirituelle de la société ne feront pas seulement de la 
physique sociale, selon le langage de AM Comte, mais qu'ils feront aussi de la métaphysique sociale." 
 
English (translation) 
"We therefore believe that the learned spiritual charge of the reorganization of the company will not only social 
physics, in the language of A.M. Comte, but they will also of social metaphysics."  
 
Other references also tend to state that Comte coined the term "social physics". [11] Comte defined social physics as 
the study of the laws of society or the science of civilization. [1] Specifically, in part six of series of books, written 
between 1830 and 1842, on the subject of Positive Philosophy, Comte argued that social physics would complete the 
scientific description of the world that Galileo, Newton, and others had begun: [4] 
 
“Now that the human mind has grasped celestial and terrestrial physics, mechanical and chemical, organic physics, 
both vegetable and animal, there remains one science, to fill up the series of sciences or observation—social physics. 
This is what men have now most need of; and this it is the principal aim of the present work to establish.”  
 
In the opening page to his 1856 Social Physics, Comte gives the following situation:  
 
“The theories of social science are still, even in the minds of the best thinkers, completely implicated with the 
theologico-metaphysical philosophy (which he says is ‘in a state of imbecility’); and are even supposed to be, by a 
fatal separation from all other science, condemned to remain so involved forever.”  
 
Curiously, this statement rings true even in modern times. 
 
Quetelet: Some references, conversely, mis-attribute the coining of the term to Belgian statistician Adolphe Quetelet. 
Quetelet argued untiringly that mathematical probability was essential for social statistics. Quetelet hoped to create 
from these materials a new science, which supposedly he called at first “social mechanics”, but later began to refer to 
as “social physics”. He wrote often of the analogies linking this science to the most mathematical of the natural 
sciences, celestial mechanics. [13] 
 
The term "social physics" formed the title of Quetelet's 1835 book Essay on Social Physics: Man and the Development 
of his Faculties, in which he outlines the project of a social physics and describes his concept of the "average man" 
(l'homme moyen) who is characterized by the mean values of measured variables that follow a normal distribution 
and collects data about many such variables. [5] A well-told anecdote is that when Comte, who had also used the 
term social physics, discovered that Quetelet had appropriated the term 'social physics', found it necessary to invent 
a new term 'sociologie' (sociology) because he disagreed with Quetelet's collection of statistics.  
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Modern social physics 
In 1947, American astrophysicist John Q. 
Stewart began to outline a version of "social 
physics" in the theme of the celestial 
mechanics introduced centuries earlier by 
Tycho Brahe, Johannes Kepler, and Isaac 
Newton. Likewise, in the 1940s and 1950s, 
Swedish geographer Reino Ajo, at the 
University of Helsinki, was said to have 
borrowed concepts from physics, such as 
gravity models and field theories, to formulate some variation of “social physics”; such as found in his 1953 
“Contributions to ‘social physics’.” [9] A noted social physics theorist of the late 20th century is Arthur Iberall. Into the 
1990s, American physicist Mark Buchanan began to notice a large number of papers themed on social science viewed 
through the lens of physics, whole working as an editor of Nature. This seeded him into the writing of three "social 
physics" type books, including: Ubiquity (2000), Nexus (2002), and The Social Atom (2007). In recent years, building on 
the development of the kinetic theory and statistical mechanics, some authors have begun to incorporate a statistical 
thermodynamic perspective in models of social physics in which people are viewed as atoms or molecules (human 
molecules) such that the law of large numbers yields social behaviors such as, for instance, the 80-20 rule, wherein, 
typically, 80 percent of a country's wealth is distributed among 20 percent of the population. [2]  
 
Implications  
When one applies statistical thought or the "logic of large numbers" to society, according to English chemist and 
physicist Philip Ball, the concept of human free will is the first question in the minds of those encountering the new 
"physics of society" for the first time. The debate on this topic, according to Ball, began to rage in the 19th century 
and still preoccupies sociologists today. [3] 
 
Other 
In 2012, American hobbyist researcher Kurt Johnson, curator of the newly-launched SocialOrganizationPhysics.com, 
was lecturing to local groups around the Chicagoland area on his “Physical Theory of Peace”, wherein he extolled his 
agenda-loaded view that physical sciences can be used to eliminate war and find sustainable peace. [16] The entire 
presentation, however, seems to be but a bloated diatribe on the motto that “if we can learn to fly” then “we can 
learn to eliminate war”, largely inspired by his hero English railroad and aeronautical engineer George Cayley (1773-
1857), but little to do with actual “physics” other than superficial namesake. 
 
Quotes 
The following are related quotes: 
 
“Gauss and Goethe were Quetelet's intellectual parents and Goethe predominated.” 
— Author (1998), (Ѻ)  
 
See also  
● Social thermodynamics  
● Sociological thermodynamics  
● Socio-thermodynamics  
● Social atom 

● Social bond  
● Sociophysics 
● Social pressure 
● Social temperature 

 

A 2013 Oxford Dictionary of Human Geography definition of social physics, 
citing the so-called social physics school, of quantitative geography, of John 
Q. Stewart and William Warntz. [20]  
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Left: The cover of 사회적 원자 (The Social Atom) a 2010 Korean translation reprint of 
American-born English physicist Mark Buchanan's social physics themed book The Social 
Atom (2007), a science he says launched following Thomas Schelling's famous 1971 article 
on the physics of racial segregation. Middle: English chemist and physicist Philip Ball's 
2012 social physics booklet Why Society is a Complex Matter, wherein he argues that 
science that can help to explain and perhaps even to predict social behavior. [17] Right: 
Alex Pentland’s 2015 Social Physics: How Social Networks Can Make Us Smarter. (Ѻ)  
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Social physics school  
In schools, social physics school is a term, according to 
English human geography historian Ron Johnston’s 
classification scheme, that defines one of the four 
main schools of quantitative geography in the USA, 
whose leader is American sociophysicist John Q. 
Stewart, whose 1945 "exotic chapter" on population 
potentials initiated the school, along with the earlier 
work of sociologist Henry Carry, at the University of 
Pennsylvania, who pioneered theories on 
demographic gravity in the 19th century, and 
geographer William Warntz who together with 
Stewart developed physics based theories about 
population potentials. [1] The following 1947 quote by 
Stewart is frequently quoted in discussions of the 
social physics school: 
 
“There is no longer an excuse to ignore the fact that 
human beings, on average and at least in certain 
circumstances, obey mathematical rules resembling in 
a general way some of the primitive ‘laws’ of physics.” 
 
The term "social physics school" seems to be specific 
to human geography works, used in a specific way, it 
seems, in regards to theories on population potentials 
and demographic gravity theories; the terms "social 
physics", and the related: social mechanics, 
sociophysics, human physics, etc., are more general 
terms. 
 
Note 
This article, started on 19 Sep 2013, was the 3,000th article of Hmolpedia (see: progress report). 
 
See also 
● Princeton Department of Social Physics 
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A excerpt on the social physics school by English human 
geographer Ron Johnston, whose leaders are Americans 
sociophysicist John Q. Stewart and geographer William Warntz. [1] 
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Social piston and 
cylinder  
In hmolscience, social piston and cylinder 
is any type of physical demonstration 
device and or conceptual model of a 
piston and cylinder model scaled up to the 
thermodynamic modelling of a given social 
system, socioeconomic systems, political 
system, government system, and or 
country among other types of 
"boundaried" groups, e.g. such as the 
boundaries described in the Jane Goodall 
1970-1974 chimpanzee war.  
 
Heat engine 
The social piston and cylinder is "social 
system" model of the piston and cylinder 
boundary of the generic universal heat 
engine, which can be any volumetrically-
defined working body in the universe, whatever the working substance may be, according to the logic that just as the 
fall of the water through gravitational height drives the water mill so to, in the original 1824 Sadi Carnot conception if 
the situation, does the fall of caloric (heat) from hot to cold drive the heat engine. The "boundary" in the above 
steam engine model is the volumetric region of water contained in the delineated region of the piston and cylinder. 
Now, however, in the 1865 Rudolf Clausius definition of the situation, instead of the fall of caloric driving the 
operation of the heat engine, we have the increase in the transformation content (entropy) accrues per each cycle, 
and the free energy is now considered as the driving force of the heat engine.  
 
Social heat engine 
The following shows a conceptualized working body of a given socioeconomic system: [1] 
 

 
 
Boundary 
The following shows the conceptual understanding of "boundary" of the given social volume under study in respect 
to the models of closed, open, and energetically boundary regulated semi-open: 
 

 

 

Left: a social piston and cylinder, on a rotating illuminated globe, often used by 
American electrochemical engineer Libb Thims, e.g. in lecture, to conceptualize 
thermodynamic modelling of social systems in terms of "boundaries" and social 
expansion and social contraction. 
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Personal space | Vacuum power 
The following shows the conceptual understanding of personal space and power associated with the vacuum in 
respect to aspects such as beauty (beautiful people are given more personal space), physical size, e.g. dihumanide 
molecule (two people attached) or height aspects (tall people are given more personal space): 
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See also 
● HCT | P4: Piston and cylinder view  
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Social power  
In social physics, social power is defined as the ability of a person 
or social entity to effect the movement of one or more persons 
through a distance per unit time. 
 
Overview 
The standard definition of power is energy exchanged between a 
system and its surroundings per unit time: [1] 
 

 
 
This definition originated in a combination of French physicist Sadi 
Carnot’s 1824 usage of the term “motive power” as the ability of a 
generic heat engine to lift an amount of mass though a 
gravitational height per unit time, French physicist Gustave 
Coriolis' 1829 definition of “work” as the product of a force moving 
an object through a distance, and Scottish engineer James Watt’s 
1782 experimental determination that one average draft horse has 
the ability, or “horsepower”, to work a pump to the effect of 
raising 33,000 pounds of water through a height of one foot in one minute. Taken together, power came to be 
defined as work done per unit time: 
 

 
 
or as force moving objects of mass at a certain rate of time: 
 

 
 
This last definition gives the most insight into the nature of power in the social domain, such as in attempting to 
quantify terms such as "star power", "political power", "military power", or "world power", etc., in a modern 
thermodynamics or physics sense, as in the ability of a person or entity to effect a force F which moves a certain 
number of people through a distance d of existence per unit time t. 
 
Further reading 
● Grove, Jim. (2011). “A Science of Social Power”, JHT beta, Feb 21. 
 
External links 
● Power (philosophy) – Wikipedia.  
 

Social pressure  

 

A generic color coded social power diagram, 
indicative of some type of social gravity model, i.e. 
hot center, conception of social power, i.e. as in the 
thermal word phrase of someone who is a "hot 
commodity", as in a movie star (or superstar) having 
a lot of social power. 
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In human thermodynamics, social pressure is a human-
scale physical equivalent of pressure as force per unit 
area exerted on one person (human molecule) or on the 
surface boundary of a system or group of people (human 
molecules). [1]  
 
Overview 
In the early 20th century, Henri Bergson, in his Creative 
Evolution (1907) and The Two Sources of Morality (1932), 
supposedly, discuss the idea of religion, held to together 
by a type of social pressure, in terms of energy, matter, 
and thermodynamics, in some way or another. [6] In 
1985, American physicist-engineer Arthur Iberall defined 
the idea of social pressure as such: [4] 
 
“The potentials that drive the fluxes of the human social 
system, the most evident being the external and internal 
physical-chemical potentials, include a sheaf of potential-
like components that represent the command-control 
system emergent as politics. On the whole, culture 
represents the social equivalent with the main processes 
of economics and politics being driven by a social pressure.”  
 
In 1992, American relationship theorist Teresa Brennan discusses social energy, emphasizing Sigmund Freud’s 
physical psyche model using the notion of conflicting forces complemented by bound energy and free energy. In her 
1997 article “Social Pressure”, she argues that social pressure operates as physical energy, arguing that social 
pressures are pressures to conform but also those exerted on the psyche in the same way that physical pressures are 
exerted on the body. [2] In 2005, German physicist Ingo Muller, in his version of socio-thermodynamics, gave a 
formulaic interpretation of the external pressures acting on a system of doves surrounded by hawks. He states “let 
the ∂V or part of the boundary be moveable under and external pressure”, and gives the following intuitive and 
heuristic equation for the change in the energy of the social system as a function of work done by pressures in 
moving the boundary: [3] 
 

 
 
where  is the external pressure acting on the system, U is the internal energy, V is the volume, and t is time.  

 

A visual example of social pressure (still from the 2004 film 
Mean Girls), a force per unit area, directed radially outward 
from the alpha female, in accordance with Newton's three 
laws of motion, causing a volume expansion. 
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Peer pressure 
The adjacent diagram, and ad from a weekend teen boot 
camp, shows some of the common mental ideas (not talented 
enough, not good enough, not pretty enough, not smart 
enough), that carry the force (see: force carrier) of the peer 
pressure in the teen community, which is significantly higher 
than in the average society, being that junior high schools and 
high schools are force-ably closed systems (its the law that 
children attend school), in which the onset of hormonal 
activity initiates, exacerbating the pressure, indicating that 
three of the more dominate "pressures" in the teen 
community are: beauty, intelligence, talent, and being "good" 
in all of the various areas which humans are supposedly to 
excel in. 
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Social Principia  
In hmolscience, Social Principia is a term used in 
reference to books that grasp at doing for social 
mechanics what Isaac Newton’s 1686 Principia, 
or The Mathematical Principles of Natural 
Philosophy, did for celestial mechanics, namely 
to formulate the laws of motion explaining 
observed movement phenomena. 
  
Overview 
No one, to note, has ever laid claim to having 
produced a “social Principia”, but among the top 
three dozen “social Newtons”, references and or 
jibes have been made or alluded to. In 1874, 
reverend Moritz Kaufmann, in his Socialism: its 
Nature, its Dangers, and its Remedies 
Considered, was referring to the work of Charles 
Fourier as an attempt at a social Principia: [1] 
  
“Happiness he acknowledges is ‘our being's end 
and aim’; and the only true science which leads 
to its attainment is sociology. As the doctrine of the material movements in the universe has been fixed by Newton's 
discoveries, so too the laws which regulate the movements in the social world must first be ascertained before we 
can hope to render mankind happy. To become such a social Newton was undoubtedly Fourier's ambition, and this is 
the fundamental law of his social Principia.” 
  
In 1875, American theological philosopher Robert Wright published Principia: Basis of Social Science, the first attempt 

 

A depiction of terms of peer pressure and social 
pressures, from a core fitness teen boot camp (ages 11-
15), which states that: “Teens are under more pressure 
than ever before. Peer pressure and other external 
influences are at its highest, and self-esteem is at its 
lowest.” [5] 

 

Three representative examples of semi-neighborhood-like grasping-to-be 
"Social Principias", namely: Leon Winiarski's Essay on Social Mechanics 
(1898), Vilfredo Pareto’s Treatise on General Sociology (1912), and Mirza 
Beg’s New Dimensions in Sociology: a Physico-Chemical Approach to 
Human Behavior (1987). 
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at a so-called Social Principia, wherein he grappled with Auguste Comte, Henry Carey, and Charles Fourier, in efforts 
to expunge the “atheism” aspects of the latter so to make a theological-framed politics for post-civil war America.  
  
Discussion 
In modern retrospect, we might classify: Leon Winiarski's Essay on Social Mechanics (1898), Vilfredo Pareto’s Treatise 
on General Sociology (1912), and Mirza Beg’s New Dimensions in Sociology: a Physico-Chemical Approach to Human 
Behavior (1987) as two in the neighborhood examples of “social Principias”, for lack of better candidates. 
  
Quotes 
The following are related quotes: 
  
“The Declaration of Independence, therefore, is a social Principia, pretending to prescribe a social physics for 
mankind. It was used by Jefferson to justify the American Revolution, but it clearly is applicable to all men at all times 
in all conditions.” 
— Author (1977), “Article” (Ѻ), Cornell Review, Issues 1-4 
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Social proton  
In hmolscience, social proton, or 
“human proton”, refers to the 
modelling or conceptual 
comparison of a human to a proton. 
 
Zucker 
In 1945, Morris Zucker gave the 
following hilarious proton analogy 
comparison, citing a quote by 
Austrian sociologist and economist 
Paul Weisengruen, a critic of the so-
called materialistic conception of 
history, as advocated by Karl Marx: 
[1] 
 
“Leaving aside the problem of 
causality or indeterminacy, the theory and practice of science has been that if given an initial state with whose 
properties we are familiar, and if we know the laws of nature applicable to it, we can predict its future state by virtue 
of the operation of these laws. The diversity of historical phenomena [and] its apparently lawless and contradictory 
mode of manifestation, the bewildering reactions of countless human wills in different circumstances and different 
lands, that gives color to the theory that a science of history is impossible. ‘The historian’, writes Weisengruen 
ironically, ‘must know all the persons of the period he describes, their family relations, their actual course of action, 
as well as the opinions they held of each other … All to the smallest detail.’ [1] The chemist and the engineer arrive at 
quite exact results in their operations and their predictions without knowing the love-life of every single electron and 
proton of the materials with which they work.” 
 
The historian, supposedly, must come to understand the "reactions of countless wills" to make historical prediction, 
whereas the chemist and engineer (or chemical engineer) are able to predict successfully without recourse to 
physical anthropomorphisms such as the wills or love lives of electrons and protons. 
 
Brown 
In 1977, Richard Brown, after discussing the Jacob Moreno's 1946 "social atom" model of a human, defined as the 
"smallest nucleus of an emotionally toned interpersonal pattern in the social universe", and John Q. Stewart's 1952 
discussions of "social molecules", jumps to the following: 
 
“Given the ‘lag’ between the source of such metaphors in physics and their use in sociology, we await the discovery 
soon of social protons, neutrons, and neutrinos.” 
 
(add discussion) 
 
See also 

 

Morris Zucker (1945) points out that just as the chemist or engineer doesn't need to 
know the so-called love life or wills of every single proton (+) or happy particle, above, 
or electron (-) or sad or angry particle above, in order to make successful predictions so 
to does the historian not need to know the love life or wills of every single person in 
history to make predictions. [1] 
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● Free electron | Social electron | Human electron  
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Social retort  
In hmolscience, social retort, or “social test 
tube”, is the conceptualization of a given 
society, piece of society or social matter, as a 
retort, e.g. the "estate" of Goethe's Elective 
Affinities (1809), and or test tube, in which 
humans, conceptualized as molecules or 
human molecules react, and whose 
reactions are studied via the methods of the 
physicochemical sciences. 
 
Huxley bias problem 
In 1940, Julian Huxley, in his “Science, 
Natural and Social”, stated the following: [1] 
 
“… experiment for one fundamental 
reason—namely, that in the one case the 
investigator is outside his material, in the 
other he is not. Man cannot investigate man 
by the same methods he investigates 
external nature. He can use the methods of 
natural science to investigate certain aspects 
of man—the structure and …” 
 
In 1942, Ruth Anshen, in her compendium Science and Man, wherein Huxley’s article is reprinted, penned a chapter 
entitled “Man as an Element of Every Experiment” seemingly on Huxley’s issue. [2] In 1947, George Lundberg quoted 
Huxley as follows in this matter: [3] 
 
“One distinguished scientist [Julian Huxley] has urged that a basic difference between the physical and the social 
sciences is that in the latter ‘the investigator is inside instead of outside his material.’ This is supposed to be self-
evident and require no analysis.” 
 
Lundberg cites two articles which he says are give a more comprehensive discussion of this and other problems. [4] 
This seeming issue, Huxley raises, in the Morris Zucker on John Dewey sense of the matter, seems to be well-
summarized as the problem of a chemical (or human chemical) in a retort (or social retort) trying to study its own 
reactions, to other chemicals, via the methods of physical science, e.g. hypothesis, testing, experimentation, 
measurement, theory, etc., while trying to maintain objective neutrality on its subject matter: which, paradoxically, is 
a system wherein its self is an admixture, of the social matter, so to say, he is trying to study; as depicted adjacent.  
 
Quotes 
The following are related quotes: 
 
“Since money does not reveal what has been transformed into it, everything, commodity or not, is convertible into 
money. Everything becomes saleable and purchasable. Circulation becomes the great social retort into which 
everything is thrown, to come out again as money crystal. Nothing is immune from this alchemy, the bones of the 
saints cannot withstand it.” 
— Karl Marx (1867), Capital (pg. 229) (Ѻ)(Ѻ)  
 
“Hence it is that we can have no precise laws in history as we have precise laws in physics, chemistry and 
mathematics; that history can never be a science in that highly rigid sense … the chemist, for example, can boast a 
superior apparatus for ascertaining the truth. In formulating the laws which govern an element, he can repeat his 

 

A retort (or social retort) depiction of Julian Huxley’s 1940 so-called social 
retort problem, namely his assertion that “man cannot investigate man” by 
the methods of physical science because he is one of the elements of the 
physical system and therein inherently biasing his results.  
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experiments thousands of times with all the factors precisely the same, or with endless variations of factors. The 
historian has no control of phenomena in the blowpipe (Ѻ) or test tube sense.” 
— Allan Nevins (1938), The Gateway to History 
 
“Physical phenomena in the gross is not concerted with the internal structure of each atom in each successive 
moment, nor is history with the relation of each individual being every moment of time. History is vitally interested in 
the laws of continuity in finite space and definite time. Were it not for the existence of these laws developed from 
definite relations subsisting among the mass, all science would be impossible. These propositions are fundamental in 
physics, and they apply with equal footing in history. Society is a definite reality. All we have to do is to look about us 
to be conscious of its ubiquitous presence though no one yet has examined it under the microscope or tested it in a 
chemists’ retort. The retort will be that we are comparing inert matter, iron, with a living reality, society. Matter 
[after all] is not so terribly inert.” 
— Morris Zucker (1945), The Field Theory of History 
 
“Most people’s acquaintance with science has involved 
laboratories and controlled experiments. Indeed, the word 
science probably conjures up to most people the image of a 
man in a white coat looking critically at a test tube. Accordingly, 
another insuperable obstacle to social science is usually urged. 
How can a piece of society be put in a test tube?” 
— George Lundberg (1947), Can Science Save Us? (pg. 21)  
 
“People are like particles, they behave in groups as if they were 
molecules in a test-tube.” 
— Forbes Allan (1999), Milton’s Progress  
 
“Ecological stoichiometry [is about] how chemical elements 
come together to form evolved, living species in ecosystems. 
Organisms can be thought of as complex evolved chemical 
substances that interact with each other and the abiotic world 
in a way that resembles a complex, composite, chemical 
reaction. Like any other normal chemical rearrangement at the 
surface of the earth, when organisms interact, mass must be 
conserved and elements are neither created nor destroyed. 
There is stoichiometry in ecology, just as there is in organic 
synthesis in a test tube”. 
— Robert Sterner and James Elser (2002), Ecological Stoichiometry  
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Social science  

 

Left: a depiction of Goethe’s visualization of the 
“estate”, of his 1809 novella Elective Affinities—the 
character Edward shown ruminating on the thought 
experiment—as a chemical retort. Right: a 2013 
chemical analogy type sketch of a social beaker by Ben 
Biddle of how innovation, in his view, is like a chemical 
reaction. (Ѻ)  
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In science, social science refers to a number 
of branches of study of human existence, in 
its various facets, namely: sociology, 
anthropology, economics, history, politics, 
psychology, law, among others. The following 
quote by American economist Henry Carey 
outlines the subject of 'social science': 
 
“Man, the molecule, of society, is the subject 
of social science.”  
 
Here, it seems, Carey is alluding to the 
concept of the person as human molecule. 
 
Social science: 1874 
In his 1874 chapter on 'Social Science', 
American economist Henry Carey opened 
with the following 17th century quote by 
Francis Bacon:  
 
“The distributions and partitions of 
knowledge are not like several lines that 
meet in one angle, and touch but in a point; 
but are like branches of a tree that meet in a 
stem, which hath a dimension and quantity 
of entireness and continuance before it 
comes to discontinuance and break itself into 
arms and boughs; therefore, it is good before 
we enter into the former distribution, to 
create and constitute one universal science 
by the name of Philosophia Prima, or 
Summary Philosophy, as the main or 
common way, before we come where the 
ways part and divide themselves.” 
 
then went on to outline how, in the modern 
'tree of knowledge', pictured adjacent, that 
the subject of social science would consist of 
political economy and jurisprudence. In more 
detail, the tree has roots to consist of: matter 
(animal life, vegetable life, attraction, 
indivisibility, inertia, impenetrability, 
mechanical forces, chemical forces); and the 
tree to consist of man as the trunk, with 
branches of: physics (chemistry, chemical dynamics, natural philosophy, physical dynamics), organology (biology, 
zoology, phytology, vegetable physicology), social science, social science (political economy, jurisprudence), 
psychology (ethics, theology), along with intuition, and inspiration. [1] 
 
See also 
● Social energetics 
● Social mechanics 
● Social mechanism 
● Social thermodynamics 
● Social physics 
● Socio-thermodynamics 
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American physical science applied sociologist Henry Careys' 1874 depiction 
of the "tree of knowledge", annotated to show a post 1954 "two cultures" 
perspective (see: two cultures department), wherein the branch of social 
science is located in close proximity to the the physical science branch of 
knowledge. [1] 



4552     Hmolpedia 

External links 
● Social science – Wikipedia.  
 

Social system  
In science, a social system is a society considered as a system 
organized by a characteristic pattern of relationships. [1] In 
loose terms, a social system is a set of people bound in a 
society.  In sociology, historically, the two most prominent 
systems approaches have been functionalism, viewing a social 
system as society as made up of interdependent sections 
working together to fill the “functions” of society's survival, 
and general systems theory, a biology-physics type open 
systems model, developed by Emile Durkheim (1893) and 
Ludwig Bertalanffy (1950), respectively. [7]  In thermodynamic 
terms, a social system is viewed as a set of "socially affined" 
human molecules (people) delineated by a thermodynamic 
boundary characterized by an internal energy. [2] The 
thermodynamic view of social system is a difficult subject, one 
that is often skipped over or sometimes slightly addressed by 
sociologists, some even having objections.  
 
Sociological thermodynamics  
In social thermodynamics, a social system is often viewed a set of human molecules contained in a system, delineated 
by a social boundary, subjected to daily expansions and contractions in volume according to Boerhaave's law, in the 
same sense, albeit a reactive one, as water molecules in the boundaried piston-and-cylinder of a heat engine. [2] In 
another sense, a social system, thermodynamically, can be considered as a mode of organization of action elements 
relative to the persistence or ordering processes of change of the interactive patterns of a plurality of actors, which 
can be divided into exact thermodynamic coordinates driven by thermodynamic forces. [3] In the 2001 paper "Social 
Entropy", Peruvian engineering professor Alfredo Infante argued that social entropy is the quantity that measures the 
effects of the second law of thermodynamics in human social behavior and that the "state" of a human society as a 
“system” is described by the degree of dissatisfaction or satisfaction with the social, political, and economic rules. He 
states that in social systems, the Gibbs free energy is the total energy in the system less the energy that is unavailable 
and that this difference represents the ‘state’ of the social system. [4]  
 
Objections  
In 1972, American economist Paul Samuelson, winner the 1970 Nobel Prize in Economics, sole protegé of the 
American polymath Edwin Wilson, who had himself been the sole protegé of Yale's great physicist Willard Gibbs (the 
main founder of chemical thermodynamics), commented that: [6]  
 
“The sign of a half-baked speculator in the social sciences is his search for something in the social system that 
corresponds to the physicist's notion of entropy.”  
 
Samuelson, however, seemed to have a general disdain and strong objection to any type thermodynamic modeling in 
either economics or sociology. In the 1992 book The Meaning of General Theoretical Sociology, for instance, 
American sociologist Thomas Fararo devotes one page to the subject, where after mentioning Belgian chemist Ilya 
Prigogine’s “order-from-disorder”, far-from-equilibrium, dissipative structure thermodynamic theory, tells us in 
defense:  
 
“Of course, the empirical social systems we treat in sociology are not immune to the laws of thermodynamics; each 
organism, for instance, is in one aspect an open physical system to which a thermodynamic characterization applies.”  
 
In commentary, however, Fararo reasons that although certainly nothing in theoretical sociology is immune from the 
ultimate constraints of sciences such as thermodynamics, genetics, or mechanics, etc., they are just not as important. 
Moreover, he adamantly states that sociology should have a different conception of "equilibrium" than that such as 
used in the various branches of thermodynamics. In conclusion on his thermodynamic digression, Fararo states: [5] 
 
“The main point is that theoretical sociology should employ an abstract analytical conception of equilibrium in which 
this concept is in reference to certain states of the social system, not of the biophysical environment … any special 
emergence of order-from-disorder phenomenon in our field must be accounted for by the mechanism of social 
interaction, not by a vague appeal to some thermodynamic situation.”  
 
References  

 

A boundaried social system of seven people (human 
molecules). 
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Social temperature  
In social thermodynamics, social temperature is an extrapolation of the standard thermodynamic definition of 
temperature to social systems,  
 
Overview 
In 1870, American reverend Summer Ellis used the term social temperature in a metaphorical sense: [2] 
 
“The story has a moral, which is this—that we should turn our sunny side to society, and do our best to keep up the 
social temperature to the most genial heights.”  
 
In 1930, French sociological philosopher Maurice Halbwachs employed both the terms social temperature and in 
another instance moral temperature, as follows, wherein he introduces a type of human thermodynamic instrument 
conception: [4] 
 
“The number of suicides [in a region] can be considered a sort of thermometric indicator which informs us of the 
condition of the mores, of the moral temperature of a group.”  
 
Here we may recall the fact that in 2012 suicide rates among the US active-duty personnel eclipsed the number of 
troops dying in battle. [6] This would seem to be some kind of marking point on Halbwachs' moral temperature 
indicator or moral thermometer. As mores, by definition, are a “set of norms that define the most fundamental ideas 
about what is considered right and wrong, or moral, in human behavior”, it would seem that the Halbwachs indicator, 
gauges the nature of the collective trajectory of the belief system of a group in respect to the actual trajectory of the 
group. [7] In 1983, American sociologist Philip Rieff, in his introduction to a reprint of Charles Cooley’s 1902 Human 
Nature and the Social Order, employs not only the term “social temperature” but a whole coterie of thermal words: 
[3] 
 
“Human Nature and Social Order is a classic examination, first published in 1902 and then again in a revised edition in 
1922, of the flash point at which the human imagination ignites to produce the infinitely adjustable social 
temperature without which man has not yet learned to live. That flash point may produce the cold of the 
concentration camp or the warmth of family.” 
 
In 1995, American anthropologist Paul Bohannan discussed ideas of heat, work, and "cultural temperature". [5] In 
2009, Chinese physicist Yi-Fang Chang gave the following formula for social temperature: [1] 
 

 
 
where is an average value of the social kinetic energy. 
 
See also  
● Economic temperature 
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Social thermodynamics  
In human thermodynamics, social thermodynamics is the use or study of 
thermodynamics in sociology. Synonyms include: sociological thermodynamics 
and socio-thermodynamics. The specific term "social thermodynamics" seems 
to have been coined in the publication of 1972 book Politics in Science 
American political scientist Marlan Blissett, in which there is a chapter devoted 
to the subject of “laws of social thermodynamics” (similar to the laws of 
human thermodynamics). [1] In the 1979 article "The Social Thermodynamics 
of Ilya Prigogine", American chemist and science writer Wil Lepkowski argued 
that the nonequilibrium thermodynamics of Belgian chemist Ilya Prigogine 
could lead to new ways of understanding social processes. [2] In 2004, Indian 
writer Biplap Pal cited Prigogine as being the one who started social 
thermodynamics, with ideas on people defined as atoms and families or 
human units as molecules; studying associations, such as marriage, and 
dissociations, such as death or divorce, in terms of equilibrium equations, 
chemical kinetics, and statistical mechanics; these human molecule ideas, 
however, may be a misattribution to Prigogine’s student Erich Jantsch, who did 
specifically view people as "molecules" [3] 
 
See also 
● Socio-thermodynamics 
● Sociological thermodynamics  
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Social thermometer  
In hmolscience, social thermometer, similar to "human thermometer", is an instrument, device, or gauge that in 
some way measures social temperature or the temperature of a society, social system, or social group. 
 
Overview 
In the 1890s, French sociologist Emile Durkheim outlined ideas on who “suicide” rate could act as a social 
thermometer. (Ѻ)  In 1930, French sociological philosopher Maurice Halbwachs (1877-1945), who met Durkheim in 
1905, thereafter being influenced by his work, uses the terms social temperature and in another instance moral 
temperature to allude to the suggestion that the suicide rate of a particular group of humans could be considered as 
a gauge of the moral temperature of the group: [1] 
 
“The number of suicides [in a region] can be considered a sort of thermometric indicator which informs us of the 
condition of the mores, of the moral temperature of a group.”  
 
In 1996 to 2011, Russian-born American organic chemist Yuri Tarnopolsky outlined some ideas on “social 
thermometers”, how societies can be hot or cold, on how, supposedly, social thermometers might gauge these 
temperatures.  

 

Captioned image from the 1979 article 
"The Social Thermodynamics of Ilya 
Prigogine" by Wil Lepkowski. [2] 
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Experimental studies 
See also: Sidewalk study; Hallway study 
In 2009, Danish social researchers 
Hans Ijzerman and Gun Semin, in 
their “The Thermometer of Social 
Relations: Mapping Social Proximity 
of Temperature”, supposedly 
conducted three experiments in aims 
to get quantitative indicators on 
thermal words employed socially, 
beyond the metaphor; the abstract 
of which is as follows: [2] 
“‘Holding warm feelings toward 
someone’ and ‘giving someone the 
cold shoulder’ indicate different 
levels of social proximity. In this 
article, we show effects of 
temperature that go beyond these 
metaphors people live by. In three 
experiments, warmer conditions, compared with colder conditions, induced (a) greater social proximity, (b) use of 
more concrete language, and (c) a more relational focus. Different temperature conditions were created by either 
handing participants warm or cold beverages (Experiment 1) or placing them in comfortable warm or cold ambient 
conditions (Experiments 2 and 3). These studies corroborate recent findings in the field of grounded cognition 
revealing that concrete experiences ground abstract concepts with which they are coexperienced. Our studies show a 
systemic interdependence among language, perception, and social proximity: Environmentally induced conditions 
shape not only language use, but also the perception and construal of social relationships.” 
In May 2015, Chinese psychologist Zhansheng Chen, et al, in their “Cold Thermal Temperature Threatens Belonging: 
The Moderating Role of Perceived Social Support”, citing Ijzerman and Semin (2009), report the following study 
findings: [3] 
 
“Recent research suggests that thermal (cold vs warm) experience influences people’s perception and construal of 
the social world. Extending this line of research, the present investigation examined whether cold thermal 
temperature would influence people’s psychological feelings of belonging. We found that drinking cold water 
threatened feelings of belonging (Study 1). An additional study replicated this effect and further showed that it was 
moderated by perceived family support, such that the effect of cold water on the belonging was only found among 
participants with low family support (Study 2). These findings not only strengthen the interconnection between social 
and physical experiences, but they also demonstrate the interactive effect of these two types of experiences on 
psychological feelings. Implications are discussed.” 
 
In Jul 2015, Swiss psychologist Leonine Reuter, et al, in their “The Cold Heart: Reminders of Money Cause Feelings of 
Physical Coldness”, citing Ijzerman and Semin (2009), reported the following interesting results: [4] 
 
“Mere reminders of money have been shown to cause socially “cold” behavior. Recent research suggests that the 
metaphor of “social coldness” is bodily grounded and thus linked to actual sensations of physical coldness. We 
therefore hypothesized that reminding individuals of money causes them to feel physically colder. This hypothesis 
was put to test in two studies, drawing on predictions from psychophysiological thermal perception. In Study 1, 
individuals who had been reminded of money perceived the air in the room as colder compared to a control group 
(an assimilation effect). Contrarily, in Study 2, they perceived water (a medium that was only momentarily 
experienced) as warmer compared to individuals not reminded of money (a contrast effect). Together these findings 
demonstrate that reminders of money cause sensations of actual physical coldness and add to the literature of both 
the psychological effects of money and human thermal perception.” 
 
(add discussion) 
 
Quotes 
The following are related quotes: 
 
“Public opinion is the thermometer a monarch should constantly consult.”  
— Napoleon Bonaparte (c.1810), Publication  
 
See also 
● Economic thermometer  

 

A summary of the 2009 highly-cited (C[2015]:229+|Ѻ) experiment, by Danish social 
researchers Hans Ijzerman and Gun Semin, on measuring "social warming" and "social 
cooling" in relationships with actual physical temperatures. [2] 
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● Sexual thermometer  
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Social volume  
In hmolscience, social volume is the geometrical 
region, spatial area (i.e. "volume"), delineated by a 
boundary, of a given social system, society, or 
social entity under study. 
  
Overview 
In 2009, Dutch social mathematician Cornelis 
Hoede was theorizing about “social volume” in a 
physics and chemist perspective; a snippet 
depiction of which is shown adjacent. [1] 
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Socialism  
In isms, socialism is any of various economic and 
political theories—ranging from Owenism (1812), 
statist, libertarian, Marxist (1843), liberal, up to 
“pure” socialism (seen in a few Communist 
regimes)— advocating collective or governmental 
ownership and administration of the means of 
production and distribution of goods; a system of 
society or group living in which there is no private 
property; a system or condition of society in which 
the means of production are owned and controlled 
by the state; a stage of society in Marxist theory 
transitional between capitalism and communism 
and distinguished by unequal distribution of goods 
and pay according to work done. [1]  
 
Etymology 
The first use of term “socialism” often tends to be 
attributed to the 1812 Christian utopian theories of 
Robert Owen; such as summarized (Ѻ) by secular 
atheist Charles Southwell (1840). [2] In 1815, however, the term “socialism”, possibly independent of Owen, 
appeared in a variety of usages, e.g. state socialism, German socialism, socialism in England, among other usages and 
publications. (Ѻ) In 1867, Karl Marx published his three volume Capital: a Critique of Political Economy, wherein, 
starting from Adam Smith and David Ricardo, he argued that labor is the source of all value and measure of price; 
soon thereafter, this was being referred to, historically, as the “Bible of Socialism”. [3] 
  
Overview 
Of curious note, two of the countries that scrambled to get a hold on things, after the fall of communist-based 
socialism, namely Romania and Cuba, were the first to find their way to sociophysics and sociochemistry, the former 
producing the Romanian school of physical socioeconomics, the latter producing the first remake of Goethe’s Elective 
Affinities, both employed as new models for society; a quote of which is as follows: 

 

Dutch social mathematician Cornelis Hoede's 1990 physics-to-social 
variables table, showing him conceptualizing "social volume" as being 
"inversely proportional to the sum of all charges of the actors" of the 
social system. [1] 

 

A depiction of the turn away from "socialism" of the Marx-Engels 
(Marxism) + Lenin (Leninism) variety, which has dominated the Cubin 
society in the last half-century, and an instinctive turn towards the 
physico-chemical naturalism espoused by Goethe, i.e. Goetheanism, 
in his human chemical theory, a realism-based, philosophically-
grounded. modern Epicureanism, in some sense. 
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“To us, rather than giving answers, what we wanted was to play certain issues that are very present in Cuban society: 
what good is freedom; where we are going, or how important is the individual with all its misery. If we can continue 
to say that all are equal, all noble and good, or what is the same, keep the theory of socialism, that nonexistent 
equality or will the dark depths of ourselves, and accept it, or we cannot go anywhere.” 
— Vladimir Cruz (2011), interview on Afinidades, ElUniversal.com (Ѻ) review  
 
This seems, in some sense, to be a social Mpemba effect, albeit not exactly. Namely freed from former socialism 
ideas, both seem to have arrived at the newer views quicker than countries, e.g. American, still tied to older religious 
paradigms. 
 
Quotes 
The following are related quotes: 
 
“By annihilating the desires, you annihilate the mind. Every man without passions has within him no principle of 
action, nor motive to act.” 
— Helvetius (1773), A Treatise on Man: His Intellectual Faculties and his Education (Ѻ) 
 
“You a communist? Huh? How'd you like it, man? They tell you all the time what to do, what to think, what to feel. Do 
you wanna be like a sheep? Like all those other people? Baah! Baah!” 
— Tony Montana (1983), Scarface (Ѻ)  
 
See also 
● Lazy ant study 
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Societal entropy production  
In human thermodynamics, societal entropy production refers to negative elements of out-of-control, irresolvable 
social, economic, and political by-products, which are posited to lead to ultimate decay of successful societies.  
 
Overview 
In 2009, American physical chemist Thomas Wallace, in his 2009 book Wealth, Energy, and Human Values, was using 
the term freely as follows: 
 
“Societal complications, characteristic of a failing social order, include unmanageable sociopolitical policies and 
practices, disintegration of cultural values, unresponsive bureaucracies, abuses of technology, breakdown of central 
authority and infrastructure, financial insolvency, dispirited populations, lawlessness, and inadequate responses to 
emerging issues. These properties and characteristics of cultural deterioration, examples of societal entropy 
production, have been observed in the declining years of great civilizations from ancient Greece to America.”  
 
The issue here, to note, with this term and description as aspects of cultural deterioration, is that there is no 
fundamental derivation to justify these claims, other than German physicist Max Planck’s principle of elementary 
disorder.  
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Society  
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In hmolscience, society, from Latin socius "companion", is an 
aggregate (see also: disgregation) with a definite structure 
held together in a definite manner. [1] 
 
Quotes 
The following are related quotes: 
 
“In the inorganic world we find the power of combination 
growing with the increase of differences. Place a thousand 
atoms of oxygen in a receiver, and they will remain 
motionless; but introduce a single atom of carbon, and 
excite their affinities for each other, and at once motion will 
be produced. Such being the case in regard to all other 
matter, it must be so in regard to those combinations in 
which man is concerned, indicated by the term society.” 
— George Carey (1858), Principles of Social Science (§8: On The 
Formation of Society)  
 
“Even when a society has got upon the right track for the 
discovery of the natural laws of its movement—and it is the 
ultimate aim of this work, to lay bare the economic law of 
motion of modern society—it can neither clear by bold leaps, 
nor remove by legal enactments, the obstacles offered by 
the successive phases of its normal development. But it can 
shorten and lessen the birth-pangs.” 
— Karl Marx (1867), Capital: a Critique of Political Economy [2] 
 
See also 
● Social matter 
● Social system 
● Society for Studies on Entropy 
● Sociology 
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Society for Studies on 
Entropy  
In thermodynamic schools, the Society for Studies on Entropy (SSE) 
is a Japanese society, founded on September 24th, 1983, by a group 
of a group of people who felt concern for problems of entropy not 
only in natural and technological systems, but also in social systems 
and economic systems [1] A founding member of the SSE was 
Japanese physicist Motoyosi Sugita. The SSE has had annual symposiums since 2001, at various universities, on topics 
related to entropy, nature, and society. The SSE also publishes scholarly papers. [3] 
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A thermodynamic representation of society as the working 
body of a heat engine. [3] 
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Sociochemistry  
In hmolscience, sociochemistry, a truncation of "socio-chemistry" (Michael Fores, 1976) and "social chemistry" 
(Thomas Huxley, 1871), synonyms to "human chemistry" (E.B., 1851), is the systematic study of the chemical basis of 
social behavior. [1] 
 
Etymology 
In 1976, industrial scholar Michael Fores coined the term “socio-chemistry”, in an unknowing truncational style the 
older 19th century usage of “social chemistry” by Thomas Huxley, albeit done so in a pejorative manner as something 
to laugh about: [2] 
 
“Physics deals with matter, and so, oddly, does chemistry. Whereas the matter which is part of living organisms is the 
subject of biology; or is it the subject of organic chemistry? Sociology is the study of man in groups; whereas 
psychology is the study of man himself. However, individuals form groups; so some of social behavior is part of 
individual behavior. And anthropology, with its accent on culture, also deals with man in groups. But so does … We 
have biochemistry, physical chemistry, biophysics, social psychology. Should there be a door in the House of Science 
called socio-chemistry or anthro-physics [see: anthropic physics] or eco-zoology (the animal aspects of wider 
housekeeping)? I think not; but posing the question outlines the activist’s dilemma.” 
 
In 1978, American zoologist Dale Madison was using the phrase “sociochemical susceptibility” in reference to 
meadow voles. [3] In 1980, American philosopher Alexander Rosenberg was referring to both “sociophysics” and 
“sociochemistry” as the “systematic study of the physical or chemical basis of social behavior”. [1] In 1982, the term 
"sociochemistry" was being used in reference to worker bee social behavior. 
 In 1987, Pakistani organometallic chemist Mirza Beg published his New Dimensions in Sociology: a Physico-
Chemical Approach to Human Behavior, wherein he applies the methods of physical chemistry to sociology; therein 
pioneering a new field of study referred to by some as sociochemistry: 
“Beg seems to have laid the foundation of a new interdisciplinary branch of knowledge in Pakistan which may be 
called ‘socio-chemistry’ or the chemistry of society.” 
— S.A. Rahim (1990), “The Ideal Society and Ideal Solution” [4] 
 
Beg, however, though he doesn't name his subject of study specifically, would more correctly be defined as: 
"physicochemical sociology" (see: two cultures namesakes), a physicochemical humanities sociology-focused subject, 
a truncation of his title. 
 
Quotes 
The following are related quotes: 
 
“The answer to sociobiology: sociochemistry.”  
— Sidney Harris (1981), cartoon in American Scientist 
 
See also 

● Social atom 
● Social Avogadro number 
● Social bond 
● Social chemistry 
● Social combustion theory 
● Social energetics 
● Social energy 
● Social engineering 
● Social enthalpy 
● Social entropy 

● Social entropy theory 
● Social force 
● Social free energy 
● Social gravitation 
● Social heat 
● Social ideal gas law 
● Social internal energy 
minimization theory 
● Social mechanics 
● Social mechanism 
● Social molecule 

● Social network 
● Social Newton 
● Social physics 
● Social physics school 
● Social piston and cylinder 
● Social power 
● Social science 
● Social system 
● Social temperature 
● Social thermodynamics 

● Socio-economic physics 
● Socio-physical chemistry 
● Socio-thermodynamics 
● Sociological 
thermodynamics 
● Sociological TPs 
● Sociology 
● Sociology terminology 
upgrades 
● Sociophysics 

 
References 
1. Rosenberg, Alexander. (1980). Sociobiology and the Preemption of Social Science (pg. 154). Johns Hopkins 
University Press. 
2. Fores, Michael. (1976). “A Proper Use of Science” (pg. 152), given at conference on manufacturing and 
management, City University, London, Dec.; in: Manufacturing & Management (editors: Michael Fores and Ian 
Glover). H.M. Stationery Office, 1978. 
3. Madison, Dale M. (1978). “Behavior and Sociochemical susceptibility of Meadow Voles (Microtus pennsylvanicus) 
to Snake Predators”, American Midland Naturalist, 23-28.  
4. Rahim, S.A. (1990). “The Ideal Society and the Ideal Solution”, paper presented as the General Presidential Address 
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by Prof. Dr. S. A. Rahim, University of Karachi, at the 28th Annual Seminar (June) of the Pakistan Philosophical 
Congress at Baragali, Peshawar. 
 
Further reading 
● Cullen, William R. and Capper, Peter. (2008). Is Arsenic an Aphrodisiac?: the Sociochemistry of an Element. RSC 
Publishing. 
 
External links 
● Sociochemistry – Wiktionary.  
 

Socio-economic physics  
In science, socio-economic physics is the study of the physics of 
social and economic phenomena. 
 
Overview 
The work of German metallurgist, solid state thermodynamicist, and 
physical socio-economics professor Jurgen Mimkes, such as found in 
the 2006 book Econophysics and Sociophysics, is well-representative 
of the thermodynamics of social and economic phenomena, 
promoted under the guise of socio-economic physics. In 2008, the 
German Physical Society reorganized to create the AGSOE or 
“Working (Arbeit) Group on Physics of Socio-Economic Systems, and 
is now organisationally on equal footing with all the classical 
disciplines of physics. [1] American physicist Eugene Stanley was a keynote speaker at the 2012 AGSOE meeting. Since 
2002, the group has been awarding a “Young-Scientist Award for Socio- and Econophysics”. [2] 
 
References 
1. History (AKSOE/AGSOE becomes Φ∙SOE) – DPG-Physick.de. 
2. News (Φ∙SOE) – DPG-Physick.de.  
3. Chakrabarti, B.K., Chakraborti, A. and Chatterjee, A. (2006). Econophysics and Sociophysics: Trends and 
Perspectives. Wiley. 
 
External links 
● Physics of Socio-Economic Systems – Mendeley.  
 

Socio-physical 
chemistry  
In science, socio-physical chemistry, or 
sociophysics + sociochemistry, is the systematic 
study of the physical and chemical basis of social 
behavior. [1] 
 
Quotes 
The following are related quotes: 
 
“It is very unlikely that the general characteristics 
of Gibbs’ system had anything to do with Pareto’s 
construction of his social system. In other words it is very probable, I think nearly certain, that Pareto did not keep 
Gibbs’ work in mind and a fortiori that he did not imitate it, when he worked out his social system; so that Pareto’s 
system is not the result of the application of the theories of physical chemistry to sociology.” 
— Lawrence Henderson (1935), Pareto’s General Sociology: a Physiologists Interpretation [2] 
 
See also 
● Two cultures department | Naming issues  
 
References 
1. Rosenberg, Alexander. (1980). Sociobiology and the Preemption of Social Science (pg. 154). Johns Hopkins 
University Press. 
2. Henderson, Lawrence J. (1935). Pareto’s General Sociology: a Physiologists Interpretation (keyword: 

 

The German Physical Society's symbol acronym for 
the "physics", symbolized by the Greek letter Phi 
"Φ" of socio-economic "SOE" systems (which is 
reminiscent of James Maxwell’s Greek letter 
coding of thermodynamics as “θΔcs”.  

 

American philosopher Alexander Rosenberg's 1980 definition of 
sociophysics and or sociochemistry—or "socio-physical chemistry" in 
modern (2014) truncated Hmolpedia neologism terms—as the 
systematic study of the physical and chemical basis of social behavior. 
[1] 
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thermodynamics, pgs. 10, 47, 82, 90, 92; note 5: “The Sources of Pareto’s Social System”, pgs. 91-93). Harvard 
University Press.  
 

Socio-thermodynamics  
In social thermodynamics, socio-thermodynamics is the study of study social and racial divisions and separations in 
society, a phenomenon which can be understood from a phase-diagram perspective, using entropy of mixing, 
working and heating effects, and first and second law interpretations. [1] The subject was first outlined in the 2002 
article “Socio-thermodynamics – Integration and Segregation in a Population” by German physicist Ingo Müller. [2] 
One funny point, about the modeling of human social life through the difficult science of thermodynamics, as Müller 
states in his 2007 book A History of Thermodynamics: the Doctrine of Energy and Entropy, is that: 
 
“It is interesting to note that socio-thermodynamics is only accessible to chemical engineers and metallurgists. These 
are the only people who know phase diagrams and their usefulness. It cannot be expected, in our society, that 
sociologists will appreciate the potential of these ideas.”  
 
Most chemical engineers and metallurgists concur, in that socio-thermodynamics is obvious to mathematically-
trained scientists, such as physicists, but the explanation of this obviousness to others is not so easy.  
 
References  
1. Müller, Ingo. (2007). A History of Thermodynamics - the Doctrine of Energy and Entropy. New York: Springer.  
2. (a) Müller, Ingo. (2002). Socio-thermodynamics – Integration and Segregation in a Population, P: Continuum 
Mechanics and Thermodynamics 14, 384-404, 2002.  
(b) Müller, Ingo and Weiss, Wolf. (2005). Entropy and Energy - a Universal Competition ("Socio-thermodynamics - 
Integration and Segregation in a Population", ch. 20).Germany: Springer. 
 

Sociological thermodynamics  
In hmolscience, sociological thermodynamics, "social thermodynamics" or socio-thermodynamics, a branch of 
human thermodynamics, is the study, analysis, and prediction of the behavior of processes in human social systems, 
modeled as thermodynamic systems, according to the laws of thermodynamics, particularly those related to energy 
and entropy.  
 
Overview 
In 1895 to 1910, the Brooks brothers, Henry Adams and Brooks Adams, introduced and or employed a number 
thermodynamics views and ideas in a sociological context, so to define the loose subject of human thermodynamics, 
to be the physico-chemical explanation of sociology and history. In particular, in reference to the development of a 
potential science of history thermodynamics, Adams stated that: [8] 
 
“If the physicists and physico-chemists can at last find their way to an arrangement that would satisfy the sociologists 
and historians, the problem would be wholly solved [but] such a complete solution [socio-history thermodynamics] 
seems not impossible; but at present ...to call for the aid of another Newton.”  
 
In 1935, American physical chemist Lawrence Henderson began teaching a thermodynamics based course at Harvard 
called Sociology 23 based, in part, on the work of Willard Gibbs.  In 1943, Russian-born American sociologist Pitirim 
Sorokin, in his chapter “Declaration of Independence of Sociology and the Social Sciences from the Natural Sciences”, 
employed the term “physicochemical sociology”, in what seems to be a derogatory label to Henderson's chemical 
thermodynamics based Sociology 23 course and Henderson's general 1930s Harvard Pareto circle, which Sorokin took 
part in, in respect to debate against Henderson. [13] In the 1960s, the concept of "social entropy" began to emerge in 
various publications.  In 1972, American political scientist Marlan Blissett, in his Politics in Science, was using the term 
specific term "social thermodynamics" in a metaphorical chapter devoted to the subject of “laws of social 
thermodynamics” (similar to the laws of human thermodynamics). [4] In the late 1970s, some began to model social 
systems from a "far-from-equilibrium" dissipative structure point of view, along the lines of Belgian chemist Ilya 
Prigogine's non-equilibrium type of thermodynamics. [3] In 1978, Russian physical chemist Georgi Gladyshev outline a 
theory of hierarchical thermodynamics theory in which social systems could be studied according to their work 
producing functions as determined by the combined law of thermodynamics. [1]  
 In the 1980s, Mirza Beg introduced the general subject of physicochemical sociology, in book form, based on 
chemical thermodynamics. In 1990, American sociologist Kenneth Bailey summarized the position of thermodynamics 
and particularly entropy in sociology, as follows: [10] 
 
“Many sociologists remain unfamiliar with the concept of entropy. Those who are aware of it often associate it with 
thermodynamics and often consider entropy a property of heat systems. Thus, they feel that its application to social 
phenomena is inappropriate at worst and unfruitful at best.”  
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In general, however, social systems can be analyzed from a number of thermodynamic perspectives. Many 
sociologists tend towards a Prigoginean thermodynamics approach. From a hierarchical thermodynamics point of 
view, societies can be modeled using a Gibbs free energy perspective in relation to a systems-within-systems 
approach. [1] One concept, loosely developed in this field, is social entropy. Synonyms include: social 
thermodynamics, socio-thermodynamics, and in some cases sociodynamics. [8] American anthropologist Eugene 
Ruyle, who has spent over forty-years investigating this topic, for instance, defines "social thermodynamics" as the 
combination of ecological energetics with Marx's labor theory of value. [5] In 2000, Croatian mechanical engineer 
Josip Stepanić began publishing social system theories using thermodynamics formalism, e.g. social free energy. [9] In 
2002, German physicist Ingo Müller introduced the term "socio-thermodynamics" as the study racial divisions and 
separations in society, which can be understood from a phase-diagram perspective. [2] 
 
Arxiv.org 
The following are a few of the recent few dozen sociological 
thermodynamics papers found at ArXiv.org, via keyword search: social + 
thermodynamics: [11] 
 
● Kulakowski, Krzysztof and Nawojczyk, Maria. (2008). “Sociophysics: an 
Astriding Science”. May 26.  
● Chang, Yi-Fang. (2009). “Social Synergetics, Social Physics, and Research of 
Fundamental Laws in Social Complex Systems” (abstract), eprint arXiv: 
0911.1155. 
● Peng, Huan-Kai, Pirolli, Peter, Zhang, Ying, and Hogg, Tad. (2012). 
“Thermodynamic Principles in Social Collaborations” (abs), Proceedings, 
Collective Intelligence Conference. 
● Hernando, Alberto and Plas no, A. (2012). “Thermodynamics of Urban 
Population Flows”, Jun.  
 
Objections  
In 1972, in a dismissal of the idea of any type of social thermodynamics, American economist Paul Samuelson 
concluded: [6] 
 
“The sign of a half-baked speculator in the social sciences is his search for something in the social system that 
corresponds to the physicist's notion of entropy.”  
 
Of course the humanities have always remained long and away from the specificity and precision of hard science. 
Indeed, social sciences generally tend to only discover tendencies in human interaction, most of which are never as 
immutably consistent as physical laws.  
 
See also 

● Social heat 
● Social entropy 
● Social energy 
● Social temperature 
● Social pressure 
● Social volume 
● Social mass  

● Social atom 
● Social Avogadro number 
● Social bond 
● Social energetics 
● Social entropy theory 
● Social free energy 
● Social internal energy minimization 
theory 

● Social physics 
● Social chemistry 
● Social thermodynamics 
● Social science 
● Social system 

 
References 
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2. (a) Müller, Ingo. (2002). Socio-thermodynamics – Integration and Segregation in a Population, P: Continuum 
Mechanics and Thermodynamics 14, 384-404, 2002. 
(b) Müller, Ingo and Weiss, Wolf. (2005). Entropy and Energy - a Universal Competition ("Socio-thermodynamics - 
Integration and Segregation in a Population", ch. 20).Germany: Springer. 
3. (a) Lipkowski, Mil. (1979). "The Social Thermodynamics of Ilya Prigogine." Chemical and Engineering News, April 16.  
(b) The Phenomenology of Dissipative Structures - David M. Keirsey 
4. Blissett, Marlan. (1972). Politics in Science, (pg. 25). Little, Brown. 
5. Eugene Edward Ruyle - Curriculum Vitae (Ongoing research projects: "Social Thermodynamics"), 2006. 

 

The “Physics and Society” section of 
ArXiv.org, which seems to attract a daily 
amount of new article submissions (as of 
2012). [12] 
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6. Samuelson, Paul. (1972). The Collected Scientific Papers (pg. 450). Vol. 3, ed. R. Merton. Cambridge, Mass.: MIT 
Press. 
7. (a) Etzioni, Amitai. (1968). The Active Society - a Theory of Societal and Politcal Processes, (pg. 95). Free Press. 
(b) Nisbet, Robert A. (1970). The Social Bond - an Introduction to the Study of Society, (ch. 10: "Social Entropy", pgs. 
260-98). New York: Alfred A. Knoph. 8. (a) Adams, Henry. (1910). A Letter to American Teachers of History, (pg. 199). 
Google Books, Scanned PDF. Washington.  
(b) Burich, Keith R. (1987). “Henry Adams, the Second Law of Thermodynamics, and the Course of History”. Journal of 
the History of Ideas, Vol. 48, No. 3 (Jul. - Sep.), pp. 467-482. 
8. Entropy, Sociology, Thermodynamics – The Robinson Rojas Archive. 
9. (a) Stepanic, Josip. (2004). "Social Equivalent of Free Energy", Interdisciplinary Description of Complex Systems 
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Quantitative Description of Social Systems based on Thermodynamic Formalism" (PDF). Journal of Entropy, 2, 98-105. 
10. Bailey, Kenneth D. (1990). Social Entropy Theory (pg. 72). New York: State University of New York Press.  
11. Social + thermodynamics (search) – ArXiv.org.  
12. Physics and Society – ArXiv.org.  
13. Sorokin, Pitirim. (1943). Sociocultural Causality, Space, Time: a Study of Referential Principles of Sociology and 
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Further reading 
● Myers, Greg. (1985). “Nineteenth-Century Popularizations of Thermodynamics and the Rhetoric of Social 
Prophecy.” Victorian Studies, 29: 35-66.  
● Jaffe, K. and Fonck, C. (1994). “Energetics of Social Phenomena: Physics applied to Evolutionary Biology.” (PDF) IL 
Nuovo Cimento, 16: 543-53.  
● Scafe a, Nicola, Hamilton, Pa , and Grigolini, Paolo. (2001). "The Thermodynamics of Social Processes: the Teen 
Birth Phenomenon" (PDF). Fractals, Vol. 9, No. 2, 193-208.  
● Minkes, Jürgen. (2000). “Society as a Many Particle System” (PDF), Physics Department, University of 
Paderborn. 
 
External links 
● Thermodynamic Principles for Social Sciences - an Introduction (Douglas R. White).  
● Hagens, Nate and Bradford, Jason (interviewer). (2008). “Nate Hagens and the Maximum Power Principles: Energy 
Supply, Economics, Ecology and Evolution, Neuroscience, Sociology and Evolution” (audio), Reality Report, 30 June. 
 
External links 
● Social thermodynamics theory – Wikipedia.  
 

Sociology  
In science, sociology is the study of the forces which 
hold individuals together in groups and institutions. [1]  
 
Sociology falloff | mid 20th-century peak  
See main: Physical sociology falloff problem  
Consensus, from a number of sources, seems to the that 
sociology was growing into the form of a true science, 
mathematical and based in the natural sciences, but that 
with the event of WWII (1939-1945), and or up-till circa 
1955, or sometime there, it peaked and fell off. The 
following are few quotes evidence to this view: 
 
“The leading contemporary sociological theory—of the 
last sixty or seventy years—has been the mechanistic 
school, which may be classified as all sociological 
theories which interpret social phenomena in the 
terminology and concepts of physics, chemistry, and 
mechanics.” 
— Pitirim Sorokin (1928), Contemporary Sociological Theories (pgs. xvii + 3)  
 
“The school dominating present day sociology at least in America is the neopositivist one. It is best represented by G. 
Lundberg’s Foundations of Sociology (1939), in its companion volume which is S.C. Dodd’s Dimensions of Sociology 
(1942), but also in such works as G.K. Zipf’s Human Behavior and the Principle of Least Effort (1949), in N. Rashevsky’s 
Mathematical Theory of Human Relations (1947), and in innumerable articles appearing in the sociological journals.” 

 

A socially-affined (Ѻ) group of humans migrating. 
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— Nicholas Timasheff (1950), “Sociological Theory Today” [5] 
 
“For about twenty-five years prior to the middle 1950s it was widely held in America that sociology was rapidly 
becoming a true science.” 
— Richard Brown (1977), per citation of Talcott Parsons (1954) and George Lundberg (1955) [6] 
 
“The clarion call for a return to the dream of a social physics does not, at this moment, seem to be winning the day. 
Many social theorists are now more inclined to turn to historical and literary studies than to physics and chemistry for 
inspiration. Whether new developments in the natural sciences can breathe new life into the dream of a social 
physics is an open-ended and uncertain prospect. Nineteenth-century social theorists favored metaphors that 
mimicked the more successful natural sciences, selecting analogies mainly from biology, chemistry, and physics. 
Social scientists, modeling themselves after physical scientists, sought to discover the natural ‘laws’ of society and 
history. In recent decades, however, the ground has shifted. Today, the positivist dream of a social physics seems, if 
not dead, at least dormant.” 
— Daniel Rigney (2001), The Metaphorical Society (pgs. 49 + 197)  
 
American sociologist Barbara Heyl (1968) argues that the impact of WWII enacted a switch to Marxism-focused 
American sociology. [7] American sociologist Talcott Parsons (1968) stated that the reason for the fall off of Pareto-
interest, after WWII, was scientific limitation. [8] 
 
Terminology issues 
See main: Sociology terminology upgrades 
The premise of sociology defined as the subject of study when people act "social" together is in need of a bit of 
terminology deanthropomorphization, similar to the way the non chemical thermodynamically neutral term "life" has 
recently found terminology reform, via life terminology upgrade usages. In other words, just as "physics and 
chemistry do not understand the word alive", as Charles Sherrington (1938) put cogently put it, in respect to the 
descent of the term down the great chain of being, evolution timeline, or molecular evolution table, so to, by like 
extrapolation do "physics and chemist not understand the term sociology". [3] As Sherrington would say, if he were 
here: "When physics and chemistry have entered on the description", sociology disappears from the scene, it is an 
"anthropism."  
 A human, in short, is a powered molecule (Henry Swan, 1974), subsequently, while someone such as French 
chemist Jean-Marie Lehn, in his Supermolecular Chemistry (1995), may get away with making a refreshing paragraph 
jab at Goethe's Elective Affinities, using an Empedocles chemical aphorism stylized phraseology, alluding to the idea 
that supermolecules have some form of "sociology" together, as follows: [4] 
 
“Supramolecular chemistry is a sort of molecular sociology! Non-covalent interactions define the inter-component 
bond, the action and reaction, in brief, the behavior of the molecular individuals and populations: their social 
structure as an ensemble of individuals having its own organization; their stability and their fragility; their tendency to 
associate or to isolate themselves; their selectivity, their ‘elective affinities’ and class structure, their ability to 
recognize each other; their dynamics, fluidity or rigidity or arrangements and of castes, tensions, motions, and 
reorientations; their mutual action and their transformations by each other.”  
 
It is implicitly assumed that this as but amusing metaphor or analogy. If, however, Lehn was to posit these 
supramolecular castes, tensions, social structures, class structures, social associations, isolations, or selectivities, as 
being "real", i.e. existing in reality at the supramolecular level, his work would not be taken seriously, he would be 
labeled as a crackpot, and he would have never won the Nobel Prize in chemistry. The logic, therefore, applies at the 
human molecular level, i.e. in human chemistry. One may, for example, in human chemistry professionally speak of 
"inter-component bonds" existing between people (human molecules), e.g. see: human chemical bond, being that 
physics and chemistry do indeed understand the term "bond" quantifiably as an established and acceptable physical 
science concept, whereas, conversely, it is not permissible to speak of something "social" existing at the chemical 
level, being that this is an historical "anthropism", as Charles Sherrington (1938) would say, or "metaphysical" term, 
as Gilbert Lewis (1925) would classify things. 
 Clearly, then, by comparison to life terminology upgrade protocol initiatives, the future will see a certain amount 
of equivalent "sociology terminology upgrades", but this is a task yet to be completed. It may be said, in terms of 
measured phenomena, that when a community of humans goes beyond the group size of 150 (Dunbar number), 
which would seem to have something to do with the surface-to-volume ratio issue (surface law), that printed rules, 
i.e. legislature (laws, codes, and constitution), and a hierarchy of structured power relationships, i.e. leaders and 
government, need to be established, beyond that of man-to-man contract (Malcolm Gladwell, 2000), if the growing 
community is to maintain stability, or else a natural split (debonding) will accrue when it reaches the 250+ level of 
population, owing to instability. Here, in this description, we have stripped the description of mention of anything 
"social" making the term redundant and hence something that does not exist, as Patricia Churchland (Ѻ) would argue.  
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Thermodynamics 
The subject of thermodynamics applied to sociology goes by a number of 
names, including: social thermodynamics, sociological thermodynamics, and 
socio-thermodynamics, all of which generally include the application of the laws 
of thermodynamics in the study of sociology, the logic of social energy and 
social entropy quantifiable inside of the boundary of a social system is the 
central topic. The following 1907 quote by American engineer Sidney Reeve 
eludes to the grand application of entropy in sociology: [2] 
 
“The true role of entropy in the great circle of sciences, including sociology, 
which may be classified as the energetic sciences, is far broader and more 
important than even these words may indicate.”  
 
(add discussion) 
 
Chemistry 
The subject of the application of chemistry to sociology goes by a number of 
names including: social chemistry, socio-chemistry (Person, 1976 (Ѻ)), socio-
physical chemistry, pattern chemist (Yuri Tarnopolsky, 2009), and chemical 
sociology. 
 
Physics 
The study of the application of physics to sociology goes by a number of names 
including: social physics, sociophysics, and physical sociology (Leon Warshay, 
2013). 
 
Quotes 
The following are related quotes: 
 
“Sociology is the study of phenomena which includes all events and processes in which interactions between two or 
more persons occur; generally limited to conventionally non-negligible interactions.” 
— Lawrence Henderson (1938), “Sociology 23”  
 
See also 
● Social physics 
● Sociology 23  
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External links 
● Sociology – Wikipedia.  
 

 

The Papin engine, showing the 
working body (or working substance) 
inside of the closed boundary of piston 
and cylinder, the model upon which 
human social systems are 
conceptualized in the sociology 
divisions of the humanities (or physical 
humanities), albeit with 
conceptualized with various energy 
regulated and or semipermeable social 
boundary models.  
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Sociology 23  
In hmolscience, Sociology 23, or "Concrete 
Sociology", was a physical science and 
physicochemical based sociology course 
taught by American physical chemist and 
physiologist Lawrence Henderson, during the 
academic years spring 1938 to 1942, the year 
of Henderson's death (dereaction), at 
Harvard—a precipitate of the fall 1932-
launched Pareto seminar (see: Harvard Pareto 
circle), which was still running at the time 
(continuing for "seven or eight years", recalls 
student Bernard Barber, or thereabouts)—
wherein the rational mechanics based 
socioeconomic principles of French-born 
Italian mathematical engineer turned 
socioeconomist Vilfredo Pareto, specifically 
his mechanical-to-social phenomenon table 
(1897) and his Treatise on General Sociology 
(1912), admixtured or rather upgraded with 
the chemical thermodynamics and phase 
models of American engineer Willard Gibbs, 
specifically viewing human interactions as 
equilibrium adjusting chemical reactions, 
reaching points of minima and maxima of free 
energy, were used as a framework to study 
human relations in a variety of cases. [1] 
 
Overview 
In 1932, Lawrence Henderson, at Harvard, 
initiated the seminar entitled “Pareto and the Methods of Scientific Investigation” on Italian engineer Vilfredo 
Pareto's unified large-scale modelling of socio-political phenomena and history, via the “society as a system of 
mutually interacting particles”, making equilibrium adjustments. [2] The "Pareto Seminar", aka Harvard Pareto circle, 
ran for seven to eight years, or thereabouts, according to Bernard Barber (1970), who was then an undergraduate at 
the time. [6] 
 Dates for when "Sociology 23" actual started vary; some stating the course started in 1935; Bernard Barber, the 
first to published the lecture notes, in 1970, states that "Sociology 23" was first offered in spring 1938, which is when 
he took it as an undergraduate. Henderson, himself, seems to state that the course ran four four years, from 1938 to 
1941/42. Another source, however, seems to indicated that in 1935 a sociology course, initially entitled “Seminary in 
Methods and Results of Certain Sociological Investigations”, an idea precipitate formed out of the Pareto seminar, 
was initiated by Henderson; the course was later renamed “Concrete Sociology: A Study of Cases”, and by 1938 
available as second edition mimeographed copies labeled as: “Concrete Sociology: Introductory Lectures, Sociology 
23.” [1] English modern political thought historian Joel Isaac summarizes Henderson’s Sociology 23 as follows: [3] 
 
“By the mid-1930s, Henderson had embedded the study of Pareto in the undergraduate curriculum of Harvard 
College. In the academic year of 1935-36, with the Pareto seminar still running, Henderson began teaching Sociology 
23, [an] attempt to demonstrate the applicability of the Paretian framework to the study of human relations in a 
variety of cases, each provided by a speaker acquainted with the ‘practical affairs’ in medicine, business, and the law. 
Several of those asked to lecture on the course had participated in the Pareto seminar. Brinton, Homans, Parsons, 
Mayo, Roethlisberger, Whitehead, DeVoto, and Kluckhohn all presented. Henderson also recruited senior figures to 
his cause: Harvard professors Arthur Nock and Edwin Wilson. The contributors to Sociology 23 were a heterogeneous 
bunch but, as Roethlisberger later recalled, they were united, in Henderson’s mind at least, by a common orientation: 
the property which determined who was included in this set of persons was: ‘did you get the point of Henderson’s 
seminar on Pareto?’ If you had, you were in; if you had not, you were out.” 
 
Barber states that course operated such that Henderson spent the first few hours at the beginning of each semester 
commenting upon the latest version of the three "lectures" that he had written out, and a copy of them, 
mimeographed and bound in paper, handed out to each student. Henderson then had a series of 25 guest lecturers, 
e.g. Crane Brinton (speaker one), on illegitimacy legislation in the French Revolution, George Homans (speaker two), 
on rural England in the thirteenth century, Elton Mayo (speaker three), on the organization of work in a Pennsylvania 
factory, the other 22 speakers listed by Bernard Barber (pg. 41), give a presentation on a topic they were familiar 

Sociology 23 
(Harvard University, 1938-1942) 

 

+ 

 

In 1938 to 1942, American physical chemist Lawrence Henderson taught a 
physicochemical based sociology course called “Sociology 23”, to 
undergraduates at Harvard University, in which the physical science works 
of Vilfredo Pareto (1897-1912) and Willard Gibbs (1876) were used as a 
basis and framework to explain social phenomenon.  
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with, in some way connected with the general Pareto-Gibbs "conceptual scheme" learned form the Pareto seminar. 
Henderson would then interject comments 
during the guest lectures, in a way that would 
increase their relevance.  
 
Box spring | Social system 
Henderson spends a certain amount of time 
trying to connect or or visually depict Vilfredo 
Pareto's version of Le Chatelier's principle via a 
"box spring model", particularly on pages 137 to 
143 of his "Sociology 23 Lectures", the diagram 
of which shown adjacent; with which he 
attempt to argue that in the "system" view of (a) 
changes from state one to state two to state 
three and (b) each person interconnected to 
each other via spring-like forces or bands, that 
cause and effect analysis becomes usurped, or 
obviated, in some sense; the following are 
example statements on this line of reasoning: 
 
“A correlation between two things is observed, 
say, values of the pressure and of the volume of 
a gas. A simple algebraic expression for this 
correlation is then found, in this instance Boyle’s 
law, PV = k. One is then tempted to say that 
pressure is the cause that a gas has a certain 
volume. But reasoning from this cause, or from 
Boyle’s law, may lead to conclusions that are 
misleading and altogether useless, because 
temperature and volume are mutually dependent, and likewise of course temperature and pressure.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 143) 
  
“In a social system, and, as a rule, elsewhere, an action initiated in a certain thing leads to modifications everywhere 
in the system, and these modifications to further modifications which involve the very thing in which the process 
originated. So it is both ‘cause’ and ‘effect’. Moreover, the notion that the process originated at a certain point is, as 
often as not, no better than the legal fiction that it is sometimes actually as in the law courts, when it becomes 
necessary to somehow fix responsibility for a chain of event and there is no objective test, but only a perhaps 
ambiguous legal convention for doing so. Thus, reasoning from cause to effect in the study of concrete phenomena is 
often more misleading than more general reasoning of the same kind.” 
— Lawrence Henderson (1938), “Sociology 23” (pgs. 143) 
  
“The misleading action of cause to effect reasoning is particularly true of the interactions of men. Thus, thousands of 
pages have been written about the causes of the war of 1914 to 1918. But there is no agreement about these causes, 
or about when or where they originated or about the chains of events that they initiated. And there can be none.” 
— Lawrence Henderson (1938), “Sociology 23” (pgs. 143-44); here Mark Buchanan (2000), we note, would beg to differ (see: 
tipping point)  
 
“An enduring change in a social system, say, a change of form of government or, not infrequently, an apparently less 
important change like the change of a law or of a technological process may involve a change from one state of 
equilibrium of the social system to a very different state. The changes of the system somewhat resemble the changes 
observed in a game of cat’s cradle.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 146)  
 
Similar arguments, to note, are found in his earlier books; the subject of which requires further digestion.  
 
Quotes | Employed 
The following are quotes employed by Henderson in his Sociology 23 lectures: 
 
“So many are links, upon which the true philosophy depends, of which, if any one be loose, or weak, the whole chain 
is in danger of being dissolved; it is to begin with the hands and eyes, and to proceed on through the memory, to be 
continued by the reason; nor is it to stop there, but to come about to the hands and eyes again, and so, by a 
continual passage round from one faculty to another, it is to be maintained in life and strength, as much as the body 

 

Lawrence Henderson's "box spring" social system model, from his 
"Sociology 23" lectures (pg. 137), according to which A, B, and C are 
people in social system abc, who are interconnected via elastic forces 1, 
2, 3, 4, 5, and 6, all of which reacts according to Le Chatelier's principle 
(see: social Le Chatelier principle), such that if, say, a weighted force, that 
were not too large, were put (or pulled down on) individual A and they 
released, the system would restore back to its original configuration. 
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of a man is by the circulation of the blood through the several parts to the body, the arms, the feet, the lungs, the 
heart, and the head.” 
— Robert Hooke (1665), Micrographia (preface); cited by Lawrence Henderson in “Sociology 23” (pg. 77)  
 
“It seems to me that those sciences which are not born of experience, the mother of all certainty, and which do not 
end in known experience—that is to say, those sciences whose origin or process or end does not pass through any 
one of the five senses—are vain and full of error.” 
— Leonardo da Vinci (c.1500), A Treatise on Painting (Trattato della Pittura) (pg. 33); cited by Lawrence Henderson (1938) in 
“Sociology 23” (pg. 78)  
 
“Note by way of the nature of mathematical definitions which consist merely by the imposition of names or, if you 
prefer, abbreviations of speech established and introduced in order to avoid tedious drudgery.” 
— Galileo (1638), Dialogues Concerning Two New Sciences (pg. 28); cited by Lawrence Henderson in “Sociology 23” (pg. 84)  
 
“Most of the evils of the world arise from man’s inability to sit still in a room.” 
— Blaise Pascal (c.1640), Source; cited by Walter Bagehot (c.1872); cited by Lawrence Henderson in “Sociology 23” (pg. 124) [8]  
 
“The human understanding is no dry light, but receives an infusion from the will and affections; whence proceed 
sciences which may be called ‘sciences as one would’. For what a man had rather were true he more readily believes. 
Therefore he rejects difficult things from impatience of research; sober things, because they narrow hope; the deeper 
things of nature, from superstition; the light of experience, from arrogance and pride, lest his mind should seem to be 
occupied with things mean and transitory; things not commonly believed, out of deference to the opinion of the 
vulgar. Numberless in short are the ways, and sometimes imperceptible, in which the affections color and infect the 
understanding.” 
— Francis Bacon (1620), New Instrument of Science (Novum Organum Scientiarum), Book I, Aphorism XLIX; cited by Lawrence 
Henderson in “Sociology 23” (pg. 131) [9] 
 
“Bentham should have adopted as the creed of his life and watchword of his party an expression which is meant to 
be quantitatively precise, and yet when scientifically analyzed may appear almost unmeaning, is significant of the 
importance to be attached to the science of quantity. ‘Greatest happiness of the greatest number’—is this more 
intelligible than ‘greatest illumination with the greatest number of lamps’?” 
— Francis Edgeworth (1881), Mathematical Psychics; cited by Lawrence Henderson in “Sociology 23” (pg. 132) [10] 
 
“If the universe is a universe of thought, then its creation must have been an act of thought.” 
— James Jeans (1930), The Mysterious Universe (pg.154); cited by Lawrence Henderson in “Sociology 23” (pg. 134); Henderson 
says: “this is an enthymeme and therefore suspect”  
 
Quotes 
The following are noted "Sociology 23" lecture note 
statements or quotes: 
 
“Sociology is the study of phenomena which 
includes all events and processes in which 
interactions between two or more persons occur; 
generally limited to conventionally non-negligible 
interactions.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 59) [7]  
 
“There is a test for [the avoidance of Cnidian school 
thinking] [and for] the [Hippocratic] kind of thinking, 
i.e. the avoidance of the concealment of ignorance 
with systematic knowledge, namely, the question: 
‘for example?’ Those who generalize form 
experience almost always pass the test; others do 
not. Indeed the test is frequently destructive of 
unfounded generalizations and is likely to lead to 
painful embarrassment. For this reason its use is 
often expedient.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 70) [7] 
 
“Physicists use both the undulatory theory and the corpuscular theory of light in their modern forms, but it is hard to 
find anyone who uses both the Marxian and the Fascist theories of society.” 
— Lawrence Henderson (1938), “Sociology 23” (pgs. 76-77)  
 

 

A rendition of Henderson's circa 1932 vision of "Sociology 23", 
namely: Vilfredo Pareto's version of the social system described in 
the physicochemical system equilibrium-changing terminology of 
Willard Gibbs.  
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“In general, the conceptual scheme of science are simpler and more clearly defined than our common sense 
conceptual schemes. Examples of scientific schemes are: the theory of the constitution of atoms in recent physics, 
the theory of the constitution of molecules in organic chemistry, Willard Gibb’s physicochemical system, Morgan’s 
theory of the gene, Darwin’s theory of evolution. Each of these owes it clearness and simplicity to the fact, among 
others, that it has reference to a limited class of phenomena, or to certain aspects of phenomena, and to a limited 
class of problems. Its usefulness depends, among other things, upon the extent to which such limitations permit 
useful work. Thus Gibbs’ system represents the world as made up of physicochemical systems, but excludes from 
consideration the ordinary phenomena of mechanics, psychological phenomena, and the interactions between 
persons.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 87) 
 
“The position that we shall take in this book is that Pareto’s social system is in some respects analogous in its 
usefulness to Gibbs’ physicochemical system. This system of Pareto’s disregards physical, chemical, and physiological 
phenomena, but makes possible in some measure the consideration of all interactions between persons. Like Gibbs’s 
system, it is clear and simple. We shall use this [Pareto-Gibbs] system because it [consists of things which have 
properties (or attributes) and relations] among other more concrete qualities which together make it, in my 
judgment, the most convenient conceptual scheme now available.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 88) 
 
“The properties and relations of persons exist not in a changeless state, but in a state of flux. However, the 
instantaneous states and changes are not chaotic states and changes.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 88) 
 
“Pareto’s social system is in some respects analogous in its usefulness to Gibbs’ physicochemical system. This system 
of Pareto’s disregards physical, chemical, and physiological phenomena, but makes possible in some measure the 
consideration of all interactions between persons. Like Gibbs’ system, it is clear and simple.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 88); cited by Bernard Barber in: L.J. Henderson on the Social System (pg. 30)  
 
“A social system may consist of two or more persons. Moreover, it is peculiarly convenient and perhaps even more 
necessary in sociology as in chemistry to begin the study of systems with those in which the number of components is 
small.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 89)  
 
“It must be clearly understood that persons are in general members of many subgroups or organizations, and it may 
be well to bear in mind a rough and in many respects incomplete analogy: as a molecule of water in a flask is now 
present in the liquid water and later in the air above the liquid, and again in the liquid, so a person is only 
intermittently a member in action of any group. This analogy is incomplete, especially because, while a molecule of 
water is in the air we can find no effect of its previous presence in the liquid, a person carries with him the effects of 
his past activities (hysteresis) and is influenced by the prospective return to those activities.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 90) 
 
“The liquid water persists while molecules of water enter and leave it, and if the conditions are appropriate, it 
persists without change of mass. In like manner, some activities of some organizations such as police patrol, the 
telephone exchange, and many continuous processes in industrial chemistry, metallurgy, etc., persist while the 
personal changes from time to time in shifts.” 
— Lawrence Henderson (1938), “Sociology 23” (pgs. 90-91)  
 
“Note well that there is no reason to attach either more or less importance to persons because they are the ultimate 
components of the social system. In like manner, hemoglobin is, in general, neither more or less ‘important’ than the 
liver, but either may be negligible in a study involving the other. Such things are more or less important, as the case 
may be. Thus the liver may be important in a case of cancer, hemoglobin in a case of anemia.” 
— Lawrence Henderson (1938), “Sociology 23” (pgs. 91) 
 
“Note carefully that the subgroups of a social system, like the system itself, are different than the sum of the 
component persons. So also hemoglobin is a different thing than the sum of its constituent atoms, the liver a 
different thing than the sum of its constituent molecules, and a man is a different thing than the sum of his organs, 
tissues, and fluids.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 91) 
 
“Note that, in general, subgroups and systems alike persist though their component persons change. This is obvious 
in the nation and in the village, it was formerly equally so in the family, but it may be noted almost everywhere: in 
churches, universities, industrial corporations, clubs, political parties, and innumerable other instances. In like 
manner, the component molecules of a living organism are constantly changing, but the organism persists. So it is, 
again, with the flame of a candle—the time-honored analogy, in this respect, to a living organism. ” 
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— Lawrence Henderson (1938), “Sociology 23” (pg. 91) 
 
“Remember the rough analogy: such enduring things are to the whole social system more or less as the organs of the 
human body are to the whole body, and the individual persons are somewhat similar to the chemical molecules of 
the body. But do not reason form this or any or any other analogy.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 113)  
 
“Social processes, like physical and chemical processes, have velocities that appear to be determined, in general, by 
the specific characteristics of the factors and conditions. When the attempt is made, say, to hasten them beyond a 
certain point the processes often change their character and the results may be different. In both cases phenomena 
that are more or less vaguely described as ‘explosions’ — figuratively in the social sense— may ensue.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 135)  
 
“A very important fact, which should never be forgotten in studying social phenomena, that nearly all supposedly 
qualitative questions turn out on examination to be quantitative.” 
— Lawrence Henderson (1938), “Sociology 23” (pg. 142), cited by Bernard Barber in: L.J. Henderson on the Social System (pg. 21)  
 
Wilson | Physicochemical economics 
In 1934, American mathematician Edwin Wilson, the famous sole protégé of Willard Gibbs, and noted participate in 
the Pareto seminar and Sociology 23 invited lecture, discussed, with Harvard economics chairman Harold Burbank, 
the teaching of “mathematical economics” a thermodynamics/steam engine based course in economics. [5] 
Sometime, therein or shortly thereafter, Wilson began teaching such a course to economics students. In 1938, e.g. 
Wilson communicated the following to Burbank in letter: 
 
“Schumpeter has suggested that it would be particularly well for me to give as I gave last time a general theory of 
equilibrium such as this is understood by physical chemists including the phase systems of Willard Gibbs. Most of our 
equilibrium theory in economics really has for its background the notions of equilibrium which arise in mechanics. 
Although Pareto was certainly quite familiar with the types of equilibrium which arise in physical chemistry and are 
necessary in fact for the study of the steam engine he doesn’t use this line of though in economics.”  
 
This "physicochemical economics" course (see also: physicochemical sociology), or “mathematical economics”, as 
Wilson seemed to refer to it, according to Roy Weintraub, was taken by American economist Paul Samuelson. [5] In 
1938, to exemplify, Wilson wrote the following to Samuelson, in commentary on one of Samuelson's papers: 
 
“Moreover, general as the treatment is I think that there is the possibility that it is not so general in some respects as 
Willard Gibbs would have desired. [In] discussing equilibrium and displacements from one position of equilibrium to 
another position [Gibbs] laid great stress on the fact that one had to remain within the limits of stability. Now if one 
wishes to postulate the derivatives including the second derivatives in an absolutely definite quadratic form one 
doesn’t need to talk about the limits of stability because the definiteness of the quadratic form means that one has 
stability. I wonder whether you can’t make it clearer or can’t come nearer following the general line of ideas [that] 
Gibbs has given in his Equilibrium of Heterogeneous Substances, equation 133.” 
 
The very impressive mention of "equation 133", from Gibbs' subsection "Internal Stability of Homogeneous Fluids as 
indicated by Fundamental Equations", is the following: 
 

 
 
Wilson, in other words, is suggesting, as it seems to be, to Samuelson that he use the Gibbs fundamental equation to 
formulate a theory of economic stability.  
 
Nine years later, in 1947, Samuelson, taking Wilson's advice, used some of this logic, in outline (e.g. Le Chatelier's 
principle), to pen his magnum opus Foundations of Economic Analysis, which invariably put economics into a new 
form of a more rigorous, semi-physical science conceptualized or analogized, mathematics-based science; see: 
Harvard Pareto circle (section: Wilson | Schumpeter | Samuelson) for more on this.  
 
Fall off 
See main: Physical sociology falloff problem 
The amenable efforts to embed Henderson's "Sociology 23" (and to some extent Wilson's "Physicochemical 
Economics") into the permanent undergraduate curriculum of Harvard petered out, seemingly, after 1939, for 
supposedly three reasons. First, was the start of WWI, following which point social and economic study focus 
switched or rather was diverted to Marxian-based sociology, the historical materialism theories of Karl Marx. 
Secondly, in 1942 Henderson dereacted (died), meaning no one was left to carry forward the torch; and also because 
he left no formal "textbook" for such a course. Thirdly, and most-importantly, in spite of the fact that Henderson 
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trained some two-dozen scholars, via his seminar, with him gone, no one had the physical chemistry training to carry 
forward the formulation of the Gibbs-Pareto based logic of the underlying premise of such a course. In corroboration 
of these conclusions, in 1968, American sociologist Talcott Parsons, one of the key Pareto seminar participants and 
Sociology 23 invited speakers, gave his opinion that the reason for the fall off of Pareto-interest, after WWII, was 
scientific limitation: [4] 
 
“Most of the neglect of Pareto stems from the scientific limitations of subsequent generations of sociologist rather 
than from his irrelevance to their interests.” 
 
This seems cogent. With the passing (reaction end) of Henderson in 1942, there was no one qualified—a physical 
chemistry and or chemical thermodynamics background needed at a minimum to translate Pareto's ideas into the 
language of reaction equilibrium physical chemistry and modern Gibbsian thermodynamics—and capable—
Henderson spent the years 1926 to 1932 absorbing the corpus of Pareto’s works (~10 volumes)—enough to lead the 
way further; hence, into the mid-1940s the wake of the Henderson-driven wave began to reside.  
 
Other 
In 1962, when Czechoslovakian-born English sociologist Werner Stark, in commentary on Thomas Huxley’s 1871 call 
for the development of the field of social chemistry, stated the following: [2]  
 
“Why should no social chemistry ever been developed? Nobody would suggest that the social scientists should 
imitate meteorology, for this discipline does not appear to have got very far … but what about chemistry? A sociology 
based on chemistry [has] in fact been called for, but, significantly, [this call has] found no echo. It would have been 
easy to take up this suggestion and develop it further. An intending social chemist would have found it one whit more 
difficult to manufacture a sociological parallel to the Boyle-Charles law than Haret did to the Newtonian propositions. 
But the experiment appears never to have been tried. Why?” 
 
Stark, obviously, was unaware of Sociology 23, as most are, being, that as of 2014, no formal physicochemical 
humanities like course is presently taught anywhere in the world, for the most part (see: two cultures synergies). 
 
See also 
● Nightingale Chair of Social Physics 
● Princeton Department of Social Physics 
● Physicochemical humanities 
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Sociology terminology upgrades  
In physical science, sociology terminology upgrades or reforms, in the framework of the defunct theory of "socio-" 
perspective, are terms or synonym alternatives or upgrades to "socio" and all socio-centric terms, and their 
antonyms. 
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“When physics and chemistry have entered on the description, [sociology] disappears from the scene, it is an 
‘anthropism’.” 
— Charles Sherrington (1938), Man on His Nature [1] 
 
(add discussion) 
 
Chemically-neutral terminology | Historical precursors 
The following are chemistry-based proper and recognizable alternatives, with dated and cited "in usage" term 
substitute reform examples: 
 

Chemically 
(defunct) 

Chemical 
thermodynamically  
(neutral / upgrade) 

Example 
(usage) 

   

● Spiritual | 
Vis viva 

kinetic energy  
 
(Lester Ward, 
1903) 

“I am always very chary about using such expressions as ‘spiritual phenomena’, 
because the word spiritual has almost become a synonym of supernatural. Yet 
the word is a perfectly proper one and ought to be redeemed and freely used, 
more nearly as a synonym of psychic in its widest sense, and I shall not hesitate 
so to use it. The last three chapters have been devoted to showing that spiritual 
phenomena are as much natural phenomena as physical phenomena, that 
spiritual forces are true natural forces, and that there is a spiritual energy, i.e., a 
psychic and social energy, that is as capable of doing work as any other form of 
kinetic energy. In fact it is the highest and most effective form of energy or vis 
viva.” [5] 

● Sociable 
 

Associated  
 
(Mirza Beg, 1987) 

“The smallest unit of a society, an individual, is incapable of independent 
existence by virtue of his being a social animal and there [being] a large number 
of interacting constraints on him. If we compare this situation with the 
properties of water it will be found that the presence of interacting forces which 
in this case are cohesive in nature, has completely changed its properties. In the 
absence of such cohesive forces, water may not even be in a liquid, it should 
have been a gas boiling at -90°C. The presence of cohesive forces makes the 
difference. Water is therefore a sociable or associated liquid, a case analogous 
with the social constraints on an individual which demand that he should be part 
of a society.” [4] 

 
(add discussion) 
 
Overview 
The premise of sociology defined as the subject of study when people act "social" together is in need of a bit of 
terminology deanthropomorphization, similar to the way the non chemical thermodynamically neutral term "life" has 
recently found terminology reform, via life terminology upgrade usages. In other words, just as "physics and 
chemistry do not understand the word alive", as Charles Sherrington (1938) put cogently put it, in respect to the 
descent of the term down the great chain of being, evolution timeline, or molecular evolution table, so to, by like 
extrapolation do "physics and chemist not understand the term sociology". [1] A human, in short, is a powered 
molecule (Henry Swan, 1974), subsequently, while someone such as French chemist Jean-Marie Lehn, in his 
Supermolecular Chemistry (1995), may get away with making a refreshing paragraph jab at Goethe's Elective 
Affinities, using an Empedocles chemical aphorism stylized phraseology, alluding to the idea that supermolecules 
have some form of "sociology" together, as follows: [3] 
 
“Supramolecular chemistry is a sort of molecular sociology! Non-covalent interactions define the inter-component 
bond, the action and reaction, in brief, the behavior of the molecular individuals and populations: their social 
structure as an ensemble of individuals having its own organization; their stability and their fragility; their tendency to 
associate or to isolate themselves; their selectivity, their ‘elective affinities’ and class structure, their ability to 
recognize each other; their dynamics, fluidity or rigidity or arrangements and of castes, tensions, motions, and 
reorientations; their mutual action and their transformations by each other.”  
 
It is implicitly assumed that this as but amusing metaphor or analogy. If, however, Lehn was to posit these 
supramolecular castes, tensions, social structures, class structures, social associations, isolations, or selectivities, as 
being "real", i.e. existing in reality at the supramolecular level, his work would not be taken seriously, he would be 
labeled as a crackpot, and he would have never won the Nobel Prize in chemistry. The logic, therefore, applies at the 
human molecular level, i.e. in human chemistry. One may, for example, in human chemistry professionally speak of 
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"inter-component bonds" existing between people (human molecules), e.g. see: human chemical bond, being that 
physics and chemistry do indeed understand the term "bond" quantifiably as an established and acceptable physical 
science concept, whereas, conversely, it is not permissible to speak of something "social" existing at the chemical 
level, being that this is an historical "anthropism", as Charles Sherrington (1938) would say, or "metaphysical" term, 
as Gilbert Lewis (1925) would classify things. 
 Clearly, then, by comparison to life terminology upgrade protocol initiatives, the future will see a certain amount 
of equivalent "socio terminology upgrades", but this is a task yet to be completed. It may be said, in terms of 
measured phenomena, that when a community of humans goes beyond the group size of 150 (Dunbar number), 
which would seem to have something to do with the surface-to-volume ratio issue (surface law), that printed rules, 
i.e. legislature (laws, codes, and constitution), and a hierarchy of structured power relationships, i.e. leaders and 
government, need to be established, beyond that of man-to-man contract (Malcolm Gladwell, 2000), if the growing 
community is to maintain stability, or else a natural split (debonding) will accrue when it reaches the 250+ level of 
population, owing to instability. Here, in this description, we have stripped the description of mention of anything 
"social" making the term redundant and hence something that does not exist, as Patricia Churchland (Ѻ) would argue.  
 
Quotes 
The following are related quotes: 
 
“What are the physical and chemical origins of diversity among inorganic and organic things, and how shall the 
adaptability of matter and energy be described? He may then see his way through all the difficulties which 
philosophical and biological thought have accumulated around a problem that in the final analysis belongs only to 
physical science, and at the end he will find a provisional answer to the question.” 
— Lawrence Henderson (1917), The Order of Nature [2]  
 
See also 
● Terminology 
● Life terminology upgrades 
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Sociophysical geography  
In hmolscience, sociophysical geography, or “social physics based macrogeography”, is the study of socioeconomic 
phenomena via the theories and laws found in the natural sciences, physics in particular. [1] 
 
Sociophysical geographers  
Noted sociophysical geographers include: Henry Carey, John Q. Stewart, William Warntz, George Zipf, Gheorghe 
Savoiu, Trevor Barnes, and Matthew Wilson, among others, largely tending to focus on social gravitation theories 
(e.g. social physics school), as these correlated to sociological and economic data. 
 
See also 
● Socio-physical chemistry 
 
References 
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Sociophysics  
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In human physics, sociophysics, a near synonym to 
"social physics", is the study of social phenomena 
from a physics perspective, often using the human 
atom, social atom, or human particle perspective. 
The subject seems to deal with thermodynamics in 
part; albeit, the majority of theories in this field 
seem to be on statistical extrapolations or phase 
transition models. 
 
Recent | Interest 
The following histograms show the number of 
papers with the word “society” or “social” 
appearing in the title or abstract of papers 
published in the American Physical Society (AIP) 
and in physics papers section of the preprint 
archive (arXiv) since 1995, according to Indian 
sociophysicists Sen Parongama and Bikas 
Chakrabarti (2013): [17]  
 

 
 
 
Social physics  
The term "sociophysics", in the historical "big picture" context, such as chronologically summarized on the HP 
pioneers page, seems to be put a late 20th century upgrade to the older 19th century “social physics” of thinkers 
including: Henri de Saint-Simon (1817), Adolphe Quetelet (1835), Auguste Comte (1842), and Henry Carey (1858), 
who were all viewing people as atoms or in some cases, such as with Carey, atoms or molecules, depending.  
 
The 2009 book Sociology Theory in 
Classical Era specifically defines Comte 
as the “father of social physics”. [7] 
Sociophysics | coining 
In circa 1950, American astrophysicist 
and engineer John Q. Stewart, with 
grant funding from the Rockefeller 
Foundation, launched the Princeton 
University Department of Social Physics; though, at this point, Stewart vacillated between "social mechanics" and 
"social physics". In 1974, American physicist Arthur Iberall, in his Bridges in Science: from Physics to Social Science, 
stated the following: [12] 
 
“It is the possible development of theory (e.g., kinetic theory or sociophysics) and practice (e.g., social engineering) 
that may be useful for men.” 
 
In the 1970s, French physicist Serge Galam claims to have begun working in the field of sociophysics, as a "hobby" 

 

Some of the main recent books in sociophysics: Canadian political 
scientist Paris Arnopoulos' 1993 Sociophysics; the 2006 Econophysics 
and Sociophysics, with chapters by German physicist Jurgen Mimkes, 
e.g. “A Thermodynamic Formulation of Social Science”; French 
physicist Serge Galam's 2012 Sociophysics; and the 2012 Econophysics, 
with an end chapter by Romanians economist and econophysicist 
Gheorghe Savoiu and physicist and sociophysicist Ion Siman’s entitled 
“Sociophysics: A New Science or a New Domain for Physicists in a 
Modern University”, both outline the newly growing science of 
sociophysics. [8] The last two are Sen Parongama and Bikas 
Chakrabarti's Sociophysics book and Curtis Blakely's 2015 Socio-
Physics, focused on penology. [17]  

 

A recent The-Difference-Between.com “sociophysics” and “physics” summary. (Ѻ)  
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along side of this regular physics duties. In his 2012 talk “Celebrating Thirty Years of Sociophysics: Can It Become a 
Predictive Tool?”, Galam states that sociophysics "initiated in 1982”, though this seems to be in relation to his own 
work. [11]  In 2004, Galem commented on the resistance he has faced in working to bridge or meld physics and 
sociology over the last last few decades: [1] 
 
“To suggest that humans could behave like atoms was looked upon as a blasphemy to both hard science and human 
complexity, a total nonsense, something to be condemned. And it has been indeed condemned during the last fifteen 
years.” 
In 1993, Canadian political scientist Paris Arnopoulos and his 1993 book Sociophysics, in which he speculates on heat, 
pressure, temperature, entropy, and volumes of societies. [3] 
 
In 2012, Galam published his first Sociophysics 
book, the abstract of which is as follows: [6] 
Do humans behave much like atoms? 
Sociophysics, which uses tools and concepts 
from the physics of disordered matter to 
describe some aspects of social and political 
behavior, answers in the affirmative. But 
advocating the use of models from the physical 
sciences to understand human behavior could be 
perceived as tantamount to dismissing the 
existence of human free will and also enabling 
those seeking manipulative skills. This thought-
provoking book argues it is just the contrary. 
Indeed, future developments and evaluation will 
either show sociophysics to be inadequate, thus 
supporting the hypothesis that people can 
primarily be considered to be free agents, or 
valid, thus opening the path to a radically 
different vision of society and personal 
responsibility. This book attempts to explain why 
and how humans behave much like atoms, at 
least in some aspects of their collective lives, and then proposes how this knowledge can serve as a unique key to a 
dramatic leap forwards in achieving more social freedom in the real world. At heart, sociophysics and this book are 
about better comprehending the richness and potential of our social interaction, and so distancing ourselves from 
inanimate atoms. 
 Here we see Galem outlining a social atom or human atom approach to the application of physics to sociology; 
and in his "but" comment, see a defensiveness commonly seen in regard to the amount of "attack" one will 
experience whenever socio-physics, socio-chemistry, or socio-thermodynamics formulation is attempted (see: 
objection to), which is odd being that France is the most non-religious country in regards to belief systems. 
 
Galem-Stauffer | Paternity tensions 
In 2000, at an international conference on “Economic Dynamics from 
the Physicist’s Point of View” at Bad-Honnef, Germany, Galam was 
drinking a beer with American Eugene Stanley, coiner the term 
“econophysics” (1995), who had knew Galam since the 1970s; during 
which time Stanley commented that Galam was indeed the “father of 
sociophysics”. In 2003, however, German physicist Dietrich Stauffer 
gave a talk in Poland on sociophysics, during which Galam’s 
contributions were totally ignored. This “pissed off” Galem, as he says 
in his 2012 Sociophysics book section 3.12 Claiming the Paternity of 
Sociophysics, after which he wrote his frank article “Sociophysics: a 
Personal Testimony”, in which he provided details about his claim to 
paternity of sociophysics, over that of other supposed originators of 
sociophysics, such as Thomas Schelling. [6] Polish physicist Krzysztof 
Kulakowski, in his 2007 chapter “Around the Gap between 
Sociophysics and Sociology”, defines Galem as “one of the leading 
authors in sociophysics”. [4]  
 
Conferences 
See main: Sociophysics conferences 
In 2002, Germany began hosting the first econophysics conferences; followed by similar conferences in: Poland 
(2004), Romania (2008), Italy (2008), and France (2011). 

 

A diagram from Serge Galam’s 2011 workshop talk “From Mr. Ising to 
the Wonderful World of Sociophysics” extolling on the notion that the 
Ising model (left) of electron spin alignment (magnetic field direction 
uniformity) behaviors can be applied to models of human behavior 
alignments, e.g. political view alignment uniformity, a classic type of 
"social physics" (e.g. Ball, Buchanan) or "sociophysics" (e.g. Galam) 
argument. [10] 

 

 

 
 
 

vs. 

 

 

In 2000, a vicarious "paternity" of sociophysics 
debate erupted, of sorts, between French 
physicist Serge Galam and German physicist 
Dietrich Stauffer; the tensions of which still exist 
as of 2012; a debate that is a bit vacuous being 
that (a) French philosopher Auguste Comte is 
already classified as the "father of social physics" 
and (b) American physicist John Q. Stewart ran an 
entire social physics group at Princeton a half a 
century prior to either of them . [6]  



4576     Hmolpedia 
 
Taiwan 
In 2015, Taiwan International Graduate Program (Ѻ), was offering a 3-credit elective course in sociophysics.  
 
Quotes 
The following are related quotes: 
 
“Sociophysics uses some methods and concepts coming from physics to describe certain social and political 
behaviors. Galam’s sociophysics study the existing knowledge thanks to methods borrowed from statistical physics. 
Because sociophysics compares the behavior of people with the behavior of atomic particles, it is not an exact 
science.” 
— Christophe Thovex and Francky Trichet (2012) [9] 
 
See also 
● Social chemistry 
● Socio-thermodynamics 
● Sociological thermodynamics 
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Left: poster to French physicist Serge Galam’s 2011 conference talk 
“Sociophysics: do Humans Behave Like Atoms?”, focused on the subject of 
opinion dynamics. [5] Right: diagram of French physicist Serge Galam’s 
1970s-2012 renegade experience of being a physicist having to practice 
sociophysics as a hobby, alongside his regular physics duties, the way 
normal physicists play tennis, so as to not disturb the orthodoxy of 
academia, from his chapter section 3.5: More About Academic Freedom. 
[6]  



   Volume Seven (Rb-Sw)       4577 
15. (a) FENS (Polish → English) – Polish Physical Society. 
(b) FENS (2012) (Polish → English) – Polish Physical Society.  
16. Manocha, S.K. (2009). Geography Work Book (social physics, pgs. 161, 171). Pearson Education India.  
17. Parongama, Sen and Chakrabarti, Bikas K. (2013). Sociophysics: an Introduction (histogram, pg. 4). Oxford 
University Press.  
 
Further reading 
● Chakrabar , Bikas K. Chakrabor , Anirban, and Cha erjee, 
Arnab. (2006). Econophysics and Sociophysics: Trends and 
Perspectives. Wiley-VCH.  
● Blakely, Cur s R. (2010). “Sub-atomic Particles and Prisoners: A 
Novel Examination of Socio-Physics and Penology”, International 
Journal of Criminal Justice Sciences, 5(2): 264-74.  
● Galam, Serge. (2012). “Sociophysics: Weaknesses, 
Achievements, and Challenges” (abs), Understanding Complex 
Systems, 69-90.  
 
Threads 
● PhD in sociophysics (2012) – LinkedIn.  
 
External links 
● Socio-physics – Net Advance of Physics.  
● Sociophysics (scholars) – Google Scholars.  
● What is the future of sociophysics? (2015) – Quora.com.  
 

Sociophysics conferences  
In hmolscience, sociophysics conferences refers to conferences, workshops, and or related meetings on sociophysics 
and or related, e.g. physicochemical sociology and or econophysics, connectively, in some cases. 
 
Switzerland 
In 1900, Leon Winiarski, at the The First Congress of the Social Science Education, reported on “The Teaching of Pure 
and Political Economics and Social Mechanics in Switzerland”, social mechanics being a forerunner, in some sense, to 
sociophysics. [1] 
 
America 
In 1945 to 1955, John Q. Stewart was ran a so-called “social physics project” at Yale University, a joint effort between 
the physics and sociology department, in aims to make a science of social physics, which lasted until Warren Weaver, 
head of the science-funding division of the Rockefeller Foundation, cut funding to the project (see: Stewart-Weaver 
fallout), per the following reasoning: [2] 
 
“To search for isomorphisms between social phenomena and physical phenomena is indeed an interesting idea. The 
real question, however, is whether or not it is a rewarding idea. It is interesting to suppose that there may be entities, 
social values, which play in social experience the same roles played by different forms of physical energy … But it is 
hard for me to sense how one can usefully assign quantitative measures to any significantly wide range of “values” in 
the social field. And when you link together such things as meaning, feeling, authority, and decision-making, this 
sounds to me like a very heterogeneous mixture.” 
 
In 21st century America, sociophysics is still not recognized a branch of science, e.g. universities in general, but more 
importantly, by the American Physical Society (APS) or American Institute of Physics (AIP), though discussions of the 
subject have begun in meetings, e.g. into the mid 2000s. 
 
Germany 
In 2002, the Center for Interdisciplinary 
Research (Zentrum fiir interdisziplinare 
Forschung | ZiF), Bielefeld, Germany, ran a 
four-day “Sociophysics conferences”, in what 
seems to be the first of its kinds, 
internationally speaking, organized by Frank 
Schweitzer and Klaus Troitzsche, wherein a 
number of noted pioneers of sociophysics 

 

A 2009 social physics (sociophysics) style homework 
problems, in Geography Work Book, identifying 
American physicist John Q. Stewart as the initiator of 
the field of social physics or socio-physics as the field 
came to be called into the 1980s. [16]  

 

A banner for the 2002 ZiF SocioPhysics Conference, Germany, where Jurgen 
Mimkes talked on a Lagrangian derived free energy minimization formulation 
of social systems with chemical-modeled social bonds, Wolfgang Weidlich 
talked about sociodynamics of social systems, and Dietrich Stauffer talked 
about the Sznajd model.  
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lectured, including: Jurgen Mimkes, Wolfgang Weidlich, Dietrich Stauffer, and Gunter Haag; the abstract of which is 
as follows: [3] 
 
“The aim of the international conference SocioPhysics was to provide an overview of different approaches to 
quantitative modeling and computer simulation of social systems that have been developed within the physics and 
the social sciences. The meeting thus made reference to an international science development, in the social sciences, 
computer science and natural sciences new form alliances: econophysics, socionics, computational economics are 
just a few examples. The German Physical Society (DPG) has now established a working group "Physics of socio-
economic systems" (AKSOE). The great international interest in SocioPhysics proved the conference registrations 
from 18 different countries, including the United States and Brazil. The nearly 70 conference participants from very 
different disciplines (physics, mathematics, sociology, computer science, demography, philosophy, political science, 
economics) was presented in 27 lectures and 17 posters, a wide range of SocioPhysics concepts whose applications z. 
B. Decision Processes and voting behavior, collective opinion, include development of cooperation and of social 
networks. Considerable space occupied the partly controversial but also constructive discussions on whether and to 
what extent physical methods are applicable to the description of social systems. It became clear that it in no way 
comes to a simple transfer of physical concepts, but to provide an accurate understanding of the related reductions. 
As the various examples showed in the oral presentations and posters, SocioPhysics modeled less social actors with 
their complex worldview, but rather the dynamics of their collective interaction with analogies to physical many-body 
systems play a major role. So the question comes to the "reasonable" abstraction of social processes and the limits of 
the interpretation of the results of particular significance, which can only be clarified in interdisciplinary discourse. At 
the end, the participants agreed that the conference has made an important contribution to outline the possibilities 
and the limitations of a physical modeling of social processes. The multidisciplinary discussions and the lively 
atmosphere during the four days were here praised highly. The scientific director of the AG SocioPhysics would like to 
thank very warmly the ZiF for financial and organizational support for the implementation of the Convention.” 
 
(add discussion) 
 
Poland 
In circa 2003, the Polish Physical Society (PTF) created a new 
section entitled “Physics in Economics and Social Sciences” 
(FENS), under section president Janusz Holyst in 
coordination with Ryszard Kutner (Ѻ), catering to physicists 
who try to “look over the bridge” between the methods 
used in physics and those of the analysis of economical and 
social phenomena. In 2004, on this growing platform, Warsaw University of Technology, Warsaw, Poland, hosted the 
“First Polish Symposium on Econophysics and Sociophysics”, the gist of which seemed to be on applications of 
statistical mechanics to financial market theory. [4] The abstract of the 4th FENS Symposium”, hosted at the Institute 
of Physics, University of Rzeszow, Poland, had 66 participants, of which 26 authors submitted 19 papers, the opening 
abstract of which is as follows: [5] 
 
“Since the 1980’s a revival of the mutual links between physics and economics, and other social sciences can be 
observed. Such concepts and ideas as scale-free networks, percolation, self-organizing criticality, and other non-linear 
models, or complex systems models have become research instruments in physics, evolutionary biology, economics, 
sociology, management, political science and security studies. Interchange of ideas between physics and social 
sciences is nothing new. In its origins economic theory is related to physics both as to a source of specific concepts, 
e.g. equilibrium and as a reference point of scientific validity. In return, some of economics-based ideas, e.g. the least 
action principle influenced understanding of laws of physics. Later, in the mid-20th century the impact of 
thermodynamics/statistical physics was visible in several discussions on principal ideas of economics — wealth, 
money, debt, and links between nature and human economic activities. The reinvigorated mutual impact of physics 
and social sciences in the end of the 20th century was caused by increasing awareness of physicists and social 
scientists that collective (social) phenomena cannot be described and explained solely with traditional instruments of 
statistics, econometrics and operational research. In addition, concepts drawn from broadly defined complexity 
studies allowing for modeling various systems composed of heterogeneous elements have become most rapidly 
developing methods of simulation of social and economic phenomena. Although a broad variety of applications of 
physics in economic and in social research are not yet formally institutionalized, the number of areas of studies, ideas 
and applications is increasing. It is reflected in publications on economics, sociology and finance in physical literature, 
and vice versa, the works earlier published but in physics journals can be found in publications devoted to economic 
and social issues. The terms “econophysics” and recently “sociophysics” are becoming recognized fields of 
contemporary science.” 
 
This gist of the papers in this conference, to note, seemed all be “agent based models”, whereas correctly they 
should be "molecule based models", being that that's what humans are "molecules" (see: human molecule) not 
agents. 
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Romania 
In 2008, Romanians economist Gheorghe 
Savoiu and physicist Ion Siman, at the 
University of Pitesti, organized their first 
"Econophysics and Sociophysics 
Workshop", attended by scholars including: 
Romanian physicist Radu Chisleag, noted 
for Newtonian government models, and 
Romanian physicist and socioeconomic 
thermodynamicist Mircea Gligo, who 
notably did his PhD in economics via Ilya 
Prigogine-based thermodynamics 
conceptualized economic models. In 2013, 
at the 5th annual Econophysics and 
Sociophysics Workshop, Libb Thims was 
keynote speaker, a photo of which shown 
adjacent, where he discussed toolism, historical models of humans, and econoengineering. 
 
Italy 
In 2008, in Torino, Italy, an international workshop on sociophysics occurred which the focus was on the statistical 
physics modeling of large scale social phenomena, such as opinion formation, cultural dissemination, the origin and 
evolution of language, crowd behavior, social contagion; where it was stated that previous years had witnessed the 
attempt to study collective phenomena emerging from the interactions of individuals as elementary units in social 
structures. The workshop worked to promote 
effective cooperation between physicists and 
social scientists. [6] 
 
France 
In 2011, Serge Galam organized a sociophysics 
conference on “Sociophysics: Do Humans 
Behave Like Atoms?”, in Paris, Nov 14-16, at 
the Centre de Recherche en Épistémologie 
Appliquée (CREA) at École Polytechnique and 
CNRS, a report of which by Andrea 
Scharnhorst is as follows: [9] 
 
“The “Unexpected Conference” in Paris, 
November 14-16, 2011 brought together more 
than 35 researchers from Europe, North and 
South America, and Asia to present current 
research in the field of sociophysics. The final 
title of the conference “Sociophysics: Do humans behave like atoms?” reminded me of vivid debates between 
sociologists and physicists in the 90s in Germany in which sociologists obviously felt offended by books entitled 
“Quantitative sociology” that included many pages of rather complex Fokker-Planck equations. Serge Galam, 
organizer of this conference and a pioneer in the field, equally reported about the repelling reaction in some parts of 
the physics community at the beginning of the 80s, when the verdict ‘not suitable for publication’ branded his first 
thoughts about what we commonly call today sociophysics. The many different presentations encompassed 
mathematical analysis and comparison of non-linear models, but also applications for urban development (Jean-
Pierre Nadal), wine markets (Tatiana Bouzdine Chameeva), and public debates (Alexandre Delanoe) to name a few 
examples. All presentations showed an unbroken interest in understanding social dynamics by means of concepts and 
mathematical models rooted in statistical physics and computer sciences. Computational sociology, and in particular 
the Agent-Based Models community, are nowadays well-appreciated sparring partners for physicists; philosophers 
(Kate Forbes-Pitt) and physicists (Franco Bagnoli) reflected about ontological and epistemological principles of a 
“complexity science”. The field has already long passed the stage of a niche for some eccentric pioneers. To the 
contrary, a variety of groups are working on similar questions, new generations are entering the field, and the 
activities across different branches of the rapidly growing science system are calling for means of integration and 
consolidations.” 
 
(add discussion) 
 
References 
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A Serge Galam 30-31 Mar 2015 sociophysics workshop (Ѻ), at CEVIPOF, 
Paris, focused on applications to terrorism problems, run in coordination 
with economist Sacha Gironde and scientist Natasa Golo. 
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6. Sociophysics – International Workshop, ISI Foundation, Torino, Italy, 26-29 May 2008. 
 

Sociophysiology  
In hmolscience, sociophysiology, or socio-physiology, refers to the study of sociology using a physiology basis or 
perspective; or the combined “social ethology” plus “social energetics” (Emile Waxweiler, 1906). [1] An American 
version of “sociophysiology”, a French-unique name, seems to be the physiology-based sociology (e.g. Sociology 23) 
that American physiologist Lawrence Henderson taught at Harvard in the 1930s (see: Harvard Pareto circle); through 
he did not call it by this name. 
  
Quotes 
The following are related quotes: 
  
“Sociophysiology is social ethology [defined via] social energy [or] physiology reaction phenomena due to mutual 
excitation of individuals of the same species.” 
— Emile Waxweiler (1906), Outline of Sociology [1] 
  
References 
1. (a) Waxweiler, Emile. (1906). Outline of Sociology (Esquisse d’une sociologie). Fascicule 2 des Notes et Mémoires de 
l’Institut de Sociologie, Instituts Solvay, Parc Léopold, Bruxelles. Bruxelles et Leipzig: Misch et Thron. 
(b) Emile Waxweiler – Wikipedia. 
  
External links 
● Sociophysiology – Wikipedia.  
 

Socrates  
In science, Socrates (469-399BC) (IQ:160|#284) was a Greek philosopher noted, 
supposedly, to his aversion and negative reaction to atomic theory, because it assigned 
reality to matter rather than to the mind, and hence the theory left no room for 
freedom of choice, a basis of morality, and for the premise that one can be master over 
their own destiny. [1] British science historian William Dampier argues that this 
aversion to atomic theory by Socrates, an aversion adopted by his students Plato and 
indirectly Aristotle, ultimately led to the eventual two-millennium long interment of 
atomic theory. [2] In short, the Platonic view, as has been summarized, rejected 
“mechanical manifestations of material atoms”. [3] 
 
Quotes 
The following are related quotes: 
 
“When the debate is lost, slander becomes the tool of the loser.” 
— Socrates (c.410BC) (Ѻ)  
 
References 
1. Compton, Arthur H. (1935). The Freedom of Man (pgs. 11-12). Yale University Press. 
2. Dampier, William C. (1948). A History of Science and its Relations with Philosophy and Religion (pg. 27). CUP 
Archive. 
3. Staff. (2008). 1000 Events that Shaped the World (#99: Atomic Theory Postulated, pg. 52). National Geographic. 
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External links 
● Socrates – Wikipedia. 
 

Soddy, Frederick   
In hmolscience, Frederick Soddy (1877-1956) was an English physical chemist and 
radiochemist noted his 1911 to 1921 publications on relationship of matter, energy, 
and thermodynamics to economics. 
 
Overview 
In 1911, Soddy, in his Matter and Energy, began to lay out his view that energy and 
wealth are synonyms, and how energy relates to natural sources of value, such as gold, 
and to the use of natural fuels. [2] A noted quote from this work, cited by American 
anthropologist Leslie White, is: [6] 
 
“Through the various ideas on phlogiston, imponderable fluids, attractions, repulsions, 
affinities, and forces, science has ended with the simple universal concept of energy.”  
 
In 1920s, Soddy began to apply the laws of thermodynamics to basic economic systems 
and devoted a significant portion of his professional career to a critique of the standard 
economic theory. In terms of his views on the relation to wealth and energy, Soddy stated in 1920 that "energy, 
someone may say, is a mere abstraction, a mere term, not a real thing … in this, as in many another respects, it is like 
an abstraction no one would deny reality to, and that abstraction is wealth. Wealth is the power of purchasing, as 
energy is the power of working. I cannot show you energy, only its effects … Abstraction or not, energy is as real as 
wealth – I am not sure that they are not two aspects of the same thing.” [3] 
 
 for his theories on the relation between energy, wealth, economics, and thermodynamics. His 1926 book Wealth, 
Virtual Wealth and Debt is an oft-referenced book in economic thermodynamics; albeit in it Soddy mainly discusses 
the conservation of energy in relation to interest, and thermodynamics very sparsely in a few verbal passages. [1]  
 
“It is just because the application of the every-day principles of engineering to the animate engine [humans] offers 
such a powerful corrective to the make-believes of the economic systems of society that I have ventured to address 
you on the subject.”  
— Frederick Soddy (1921) "Cartesian Economics Lectures" 
 
In general, according to Soddy, thermodynamics governs all physical activity in the world, as expressed in the 
following popular 1911 quote by Soddy: [5]  
 
“The laws [thermodynamics] that express the relation between matter and energy, govern the rise and fall of political 
systems, the freedom or bondage of societies, the movements of commerce and industries, the origin of wealth and 
poverty, and the general physical welfare of a people.”  
 
Soddy is also noted for his part in the 1913 coining and explanation of the term isotope, in which he explained that it 
appeared from his investigations as if each position in the periodic table was occupied by multiple entities. 
 
Cartesian economics 
In 1921, Soddy defined Cartesian economics as the study of economies from the perspective that the most important 
forms of knowledge useful to how do people live, is the force and processes of fire, of air, and all other bodies that 
surround humanity, so to employ people in the same fashion. [7] The subject was introduced in 1920 by Soddy, 
modeled on early views of French scientific philosopher Rene Descartes. The following statement indicates the 
starting point for Cartesian economics, according to Soddy: [1] 
 
“The starting point of Cartesian economics is the well-known laws of the conservation and transformation of energy, 
usually referred to as the first and second laws of thermodynamics.”  
 
The lecture resulted from a long controversial correspondence with English biochemist Henry Lyster Jameson, who 
held a neo-Marxian or proletarian view in economics, and the strengthening of Soddy's resolution on his view. In this 
lecture, Soddy began to elaborate on how the laws of energy govern sociology and economics: 
 
“The energy laws that govern the life of men provide the intellectual foundations of sociology and economics, and 
expose some of the principles causes of failure, not only of our own but, of all the great civilizations that came 
before.”  



4582     Hmolpedia 
 
Beyond this, he reasoned that: 
 
“The phenomenon of life derives the whole of its physical energy or power not from anything self-contained in living 
matter, but solely from the inanimate world. It is dependent for all necessities of its physical continuance upon the 
principles of the steam engine. The principles of ethics of all human conventions must not run counter to those 
thermodynamics.”  
 
Soddy firmly positioned the fact that solar energy is the fuel that facilitates or empowers all life processes. He 
explains this as such: 
 
“For men, no different from any other form of heat engine, the physical problems of life are energy problems.”  
 
In 1926, Soddy published his Virtual Wealth and Debt, where aside from being based on principles in 
thermodynamics he seems to borrow the term "trigger action", as shown in the adjacent video, from Alfred Lotka 
who used the term in 1922 to explain the energetics of collisions in preditor-prey interactions. 
 
Cessation thermodynamics  
See main: Cessation thermodynamics 
On the topic of death and its connection to the conservation of energy, and Soddy outlined a short synopsis on his 
views in his article subsection “Immortality or the Conservation of Personality” in his 1919 book Science and Life. He 
states, “the real part of a man is not his bodily organism, which is continually wasting away and being as continually 
renewed, nor the physical energy at its command, which is derived entirely from the inanimate world, but is the 
personality resident in the body and in control of it.” On this perspective, he eludes to the hypothesis that this 
quantity is conserved after death; a kin to the conception of immortality of the soul; although, he notes, it is not a 
conservation phenomenon applicable to the inanimate world. [3] 
 
Influence 
Soddy, supposedly, was influenced by English social theorist John Ruskin's view that economics required a scientific 
component and his description of wealth as a "dynamic flowing stream". [8] 
 
Students 
Soddy's work inspired many, such as American engineer Howard Scott and his 1932 book Technocracy - a 
Thermodynamic Interpretation of Social Phenomenon, American economist Herman Daly, and Russian 
bioelectochemist Octavian Ksenzhek and this 2007 book Money: Virtual Energy - Economy through the Prism of 
Thermodynamics.  
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Further reading 
● Soddy, Frederick. (1920). “Economic Science from the Standpoint of Science”, The Guildsman: a Journal of Social 
and Industrial Freedom, July, 3-4.  
● Daly, Herman E. (1980). “The Economic thought of Frederick Soddy” (abstract), History of Political Economy, 12:4.  
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● Ha ersley, Mar n J. (1988). "Soddy and the Doctrine of Virtual Wealth", A paper presented to the 14th Annual 
Convention of the Eastern Economics Association Boston.  
 
External links 
● Frederick Soddy – Wikipedia.  
● Wealth, Virtual Wealth and Debt – Wikipedia. 
 

Soft science  
In science, soft science, as compared to a hard science, is a branch of systematic knowledge, pure and applied, 
susceptible to the scientific method, elementary in stage of development. 
 
The following are the 2013 independently polled ranking of the relative hardness and softness of the various modern 
sciences according to Romanians economist Gheorghe Savoiu and physicist Ion Siman, in discussion with American 
electrochemical engineer Libb Thims, in followup discussion on the relative ranking of the sciences in respect to their 
UPESW 2013 talk on the new taxonomies of the sciences in respect to the emerging new econo-disciplines, such as 
econophysics and sociophysics: [1] 
 

Savoiu ranking 
(economist)  Siman ranking 

(physicist)  

 
“To the extent that a field of 
inquiry succeeds in 
eliminating the personal 
equation, to that degree 
does it claim a place among 
the hierarch of the scientific 
disciplines.” 
— Morris Zucker (1945), on 
scientific disciplines [2] 

    

1a. Physics 

 

1. Quantum physics  

1b. Particle physics   

2. Nuclear physics 2. Chemistry  

3a. Astrophysics 3. Particle physics  

3b. Cosmology    

4a. Chemistry  4. Cosmology  

4b. Sociophysics    

4c. Econophysics    

5. Biology  5. Molecular biology  

6. Molecular biology  6. Genetics  

7. Organic biology  7. Environmental physics  

8. Geology  8. Communications sciences  

9. Climatology   9a. Mathematics  

  9b. Econophysics  

  9c. Sociophysics  

10. Physiology  10. Quantum psychology  

11. Sociology  11. Sociology  

12. Psychology  12. Ecology  

13. Ecology  

 

13. Economics  

14. Economics 14a. Political sciences  

 14b. Robotics  

15. Political sciences 15. Religious sciences  
 
One note we can discern from a comparison of the rankings is the lower position Siman, a physicist by training, 
assigns to the newer econophysics/sociophysics sciences, i.e. rank 9 (softer), as compared to Savoiu, an economist by 
training, who sees them at rank 4 (harder). This we can attribute to a clearly picture of the interdisciplinary subjects 
of the physicist over the economist, in that the physicist has a better grasp of the harder parts of the subject, and 
thus sees more clearly how the subjects are still relatively immature. We also see a higher ranking in hardness given 
by Siman to econophysics as compared to sociophysics, which seems about right given the number of articles, books, 
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and conferences being devoted to econophysics as compared to sociophysics as of late. 
 
References 
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External links 
● Hard and soft sciences – Wikipedia.  
 

Sokal affair  
In science, Sokal affair refers to a 
seemingly reputable scholarly 
publication, superficially, that is written 
purposely using scientifically-sounding, 
albeit fictional terms and concepts, so to 
pass for academic work, but one that 
turns out to be an inside and or hidden 
joke, once the punchline is unveiled; in 
short, an inside joke discussion of made 
up theory that looks real on the surface. 
 
Overview 
The original Sokal affair publication was 
American electrical engineer Peter Elias’ 
1958 article “Two Famous Papers”, wherein he makes a parody of the Shannon bandwagon by reviewing two fictional 
articles, tabulated below (left). [1] In this case, it was an inside joke: in particularly, regular readers and conference 
goers of the Institute of Radio Engineers, Transactions on Information Theory, were well-honed to the growing 
number of varied and endless publications stemming from Claude Shannon's information theory. The second article, 
shown below (right), was by Alan Sokal, a physics professor at New York University, who in early 1996 submitted an 
science article entitled ‘Transgressing the Boundaries: Towards a Transformative Hermeneutics of Quantum Gravity’, 
to Social Text, an academic journal of postmodern cultural studies, in which he proposed that quantum gravity is a 
social and linguistic construct: 
 

Elias (1958)  Sokal (1996) 

“Information Theory, Photosynthesis, and Religion.”  “Transgressing the Boundaries: Towards a 
Transformative Hermeneutics of Quantum Gravity.”  

“The Optimum Linear Mean Square Filter for Separating 
Sinusoidally modulated Trianglular Signals from Randomly 
Sampled Stationary Gaussian Noise, with Applications to a 
Problem in Radar.”  

  

 

 

A Sokal affair stylized cartoon, about the relative ease of Sokal affairing different 
fields: engineering, liguistics, sociology, and literary criticism.  
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The difference between the two is that in the whereas in the Sokal case, for the 
readers and editors of Social Text, the joke was on them. Specifically, on its date 
of publication (May 1996), Sokal revealed in the magazine Lingua Franca that 
the article was a hoax, identifying it as "a pastiche of left-wing cant, fawning 
references, grandiose quotations, and outright nonsense, structured around the 
silliest quotations [by postmodernist academics] he could find about 
mathematics and physics." 
 
References 
1. (a) Elias, Peter. (1958). “Two Famous Papers” (pdf), IRE Transactions: on 
Information Theory, 4(3):99, Sep. 
(b) Mitra, Partha, and Bokil, Hemant. (2008). Observed Brain Dynamics 
(Appendix A: The Bandwagon by C.E. Shannon, pg. 343; Appendix B: The Two 
Famous Papers by Peter Elias, pg. 345). Oxford University Press. 
2. (a) Sokal, Alan. (1996). “Transgressing the Boundaries: Towards a 
Transformative Hermeneutics of Quantum Gravity”, Social Text, May.  
(b) Sokal, Alan. (1996). “Article”, Lingua Franca, May.  
 
Further reading 
● Thims, Libb. (2012). “Thermodynamics ≠ Information Theory: Science’s Greatest Sokal Affair” (Ѻ), Journal of Human 
Thermodynamics, 8(1): 1-120, Dec 19. 
 
External links 
● Sokal affair – Wikipedia.  
 

Solar flux  
In science, solar flux is 1370 watts per meters squared at one 
astronomical unit from the sun. [1] This is the amount of total 
energy, released by the sun, passing through one m² of surface 
area, at the radii distance of 150,000,000 km (the earth) from 
the sun, at a rate of joules per second. [2] This value is also 
called the solar constant. In Carnot cycle models of surface 
sections of the earth, as used in human thermodynamics, 
ecological thermodynamics, etc., the solar flux is the measure 
of Qin (or Qhot) of heat input during the isothermal expansion 
step of the heat engine cycle, in which the working body 
(system) does work, in the form, predominately of pressure-
volume expansion work, on the surroundings (environment). 
 
References 
1. Kaufmann, William J. (1994). Universe (pg. 86). W.H. 
Freeman and Co. 
2. Sunlight – Wikipedia.  
 

Solare, Rohann   
In human chemistry, Rohann Solare (c.1960-) is an American new age thinker noted for 
his 2009 social physics theory, humans defined explicitly as HOCN+ mega-molecules. 
 
Overview 
In 2009, Solare, in his blog “The Atomic-Molecular Foundations of a Social Physics: Self-
organizing Systems from Atoms to Humans”, outlines what he calls  an emergent 
culture theory, in which he utilizes a rudimentary variant of human attraction-repulsion 
models and human molecule logic; such as: 
 
“The human being is one big molecule, a mega-molecule, whose most fundamental 
behaviors are governed by the same electro-chemical principles governing the micro-
molecules which make up our bodies.” 
 
Solare presents a fairly decent overview of some of the basic principles of human 
chemistry, namely that a human is a large reactive “mega-molecule” whose attraction 

 

Alan Sokal's 1998 book on how his 
Sokal affair helped to expose 
intellectual impostures. 

 

Solar flux: at sphere of radius 1 AU (150,000,000 km), 
with the sun at its center, through each square meter of 
that sphere's surface pass 1370 watts (joules per 
second) of energy. 
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and repulsion interactions are governed by the same electro-chemical laws and principles that govern the atoms and 
molecules that make up the body of a human.  
 
Human chemical bonding 
See main: Human chemical bond 
Solare’s article makes an attempt, in a somewhat Empedocles’ style, to explain how attraction-repulsion at the 
atomic molecular level scales up into the cause and effect interaction human-societal level.  
 
Synchronicity theory 
Solare introduces what he calls a “synchronicity theory”, in what seems to be a variant of German polymath Johann 
Goethe’s 1809 human elective affinities theory. Solare states his theory as follows:  
 
“Synchronicity theory affirms that the particular degrees of affinity-disaffinity existing between atoms and between 
molecules is transferred all the way to the human level via simple aggregation. One brick is the same, qualitatively 
speaking, as a pile of bricks.” 
 
He goes on to approximate one human molecule as an aggregate of C, H, N, and O atoms, which he says since these 
constitute about 96 percent of a person, reduce a person “qualitatively the same as a single molecule of containing 
the four elements”, which is a fairly decent first draft idea at formulating a human molecular formula. He then 
attempts to argue that: 
 
“The particular affinities and relationships between the four foundational elements of life HOCN are distinctly 
expressed at the human level of behavior and relationships. There are slight variances in the quantities and 
combinations of each element that a given individual may possess. Those slight variances are detectable as the 
various traits and characteristics making up the individuality of each human being.”  
 
Solare’s article in outline seems to be an expansion of similar atoms to humans theory espoused by Austrian-born 
American astrophysicist Erich Jantsch in his 1979 The Self-organizing Universe. [1] 
 
Note 
A large part of Solare’s writings are newagey, mixed together with something he calls the “tzolkin code”, as what 
seems to be an effort to base human cultural synchronicity on the tzolkin, the 260-day Mayan calendar; and among 
other things, he speculates on the 2012 end of the world Mayan calendar prediction. In this respect, by comparison, 
Solare may be reminiscent of Joseph Dewey and his human molecule ideas. 
 
Education 
Solare states that his education and research into his emergent culture theory started in about 1982 while a 
psychology major at Northern California University with the question of “how did the human world come to be what 
it is today?”, during which time he chanced upon American comparative mythologist Joseph Campbell’s 1987 The 
Power of Myth. Solare began publishing his views on the site Emergent-Culture.com, launched in 2008. [2] Solare 
seems to have a certain online presence, with about 9,000 Twitter followers. [3]  
 
References 
1. Solare, Rohann. (2009). “The Atomic-Molecular Foundations of a Social Physics: Self-organizing Systems from 
Atoms to Humans”, Emergent-Culture.com, Sep. 15. 
2. About – Emergent-Culture.com. 
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External links 
● Rohaan Solare – Facebook.  
 

Sollner, Fritz   
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In hmolscience, Fritz Sollner (c.1965-), Söllner or Soellner, is a German environmental 
economist noted, in human thermodynamics, ecological economics in particular, for his 
late 1990s work in economics and thermodynamics. 
 
Overview 
In 1996, Soller finished his habilitation Thermodynamik und Umweltökonomie 
(Thermodynamics and Ecological Economics), in which he attempts to derive a 
thermodynamics based value theory of environmental economics applicable to the 
issue of sustainability and macro-economic environmental policy guidance. [1] In 1997, 
Sollner, in his “A Reexamination of the Role of Thermodynamics in Environmental 
Economics”, as commented on by Herman Daly and James Kay, extends on his earlier 
work. In 1999, Sollner published “Aristotle, Soddy, and the Conflict Between Money 
and Nature”, wherein he comments on Frederick Soddy and money, possibly on the 
subject of financial thermodynamics. [2] 
 
Education  
Sollner completed his BA in business administration in 1987; his PhD in 1990, with a dissertation “The Inflation Tax in 
Developing Countries”; and habilitation, with a thesis on “Thermodynamics and Environmental Ecology”, in 1996, all 
at the University of Bayreuth. Presently, he is a professor of economics, specializing in finance, at the Technical 
University of Ilmenau. 
 
References 
1. (a) Sollner, Fritz. (1997). “A Reexamination of the Role of Thermodynamics in Environmental Economics”, 
Ecological Economics, 22: 175-201. 
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External links 
● Fritz Söllner (faculty) (German to English) - Technical University of Ilmenau. 
 

Solomon, Robert   
In hmolscience, Robert C. Solomon (1942-2007) was and American philosopher, 
focused on a mix of emotion theory, and existentialism themed philosophy, noted for 
his 1984 so-called "metaphysical model" discussion of love as seen by Aristophanes 
(c.400BC), Goethe (1796), and "field theory" of modern physics, a connective idea he 
seems to cull from Cole Porter's 1955 song “It’s a chemical reaction, that’s all.”  
 
Goethe | Gilbert & Sullivan 
In 1970, in one of his collected essays, states the following: [3] 
 
“We look at relationships as supplements, as external links between ourselves and 
others, and for that reason, inevitably, we misunderstand them. The fact is that we are 
not atoms floating in a social void, waiting for a ‘chemical attraction’ between us so 
that we can form molecules. That image has been popular for years, from Goethe’s 
‘elective affinities’ to Gilbert and Sullivan (‘hey diddle diddle with your middle/class 
kisses …” 
 
Solomon, to note, footnotes the “Gilbert and Sullivan” mention to the following undated citation: 
 
“Hey diddle diddle with your middle-class kisses. 
“It’s a chemical reaction, that’s all.”  
— Gilbert and Sullivan  
 
This "Gilbert and Sullivan" association, however, may be misplaced conjecture, as the above seems to come from 
Cole Porter's 1955 song “It’s a chemical reaction, that’s all.” In 1981, Solomon, likewise, in his Love: Emotion, Myth, & 
Metaphor, stated the following: [1] 
 
“The old expression about love being a matter of ‘chemical attraction’—from Goethe to Gilbert and Sullivan—is, 
scientifically, a century out of date; ‘attraction’ is no longer a question of one atom affecting another but the product 
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of two electromagnetic fields, each of which exists prior to and independently of any particular atoms within its 
range.”  
 
(add discussion) 
 
Metastability 
Solomon, citing Jean-Paul Sartre, defines 
metastability—or relationships that are in a 
metastable state—as follows: [4] 
 
“It may have all of the appearance of stability, but 
the violence of the forces in balance are such that, 
should there be a single slip, a momentary 
imbalance, an ill-considered comment or careless 
act, that stability shatters into disaster.” 
 
(add discussion)  
 
Spontaneity 
In 1993, Solomon, in his The Passions: Emotions and the Meaning of Life, had the following to say about the so-called 
“spontaneousness” of love: [2] 
 
“We often contrast the ‘spontaneity’ of the passions with the ‘ponderous deliberations’ of reason. And it is true that 
we often ‘find ourselves’ in a passion. But this appearance must be explained. The fact that we ‘find’ this to be the 
case does not entail nor even suggest that we are not ourselves responsible for them. And we all know so well that 
many times we ‘catch ourselves’, not in a passion, but deliberating—even ponderously—in an effort to build up a 
passion, ‘working ourselves into a rage’, ‘making ourselves feel guilty’, or rehearsing the virtues and possibilities of a 
prospective ‘date’ until we virtually push ourselves into the dubious abyss into which we allegedly ‘fall’ when we ‘fall 
in love’. There is nothing ‘spontaneous’ about such emotion. And even when our passions are unquestionably 
spontaneous in that sense, it remains to be seen whether they are not so only because they have been used in similar 
circumstances so many times before and have already been so often practiced and finely developed. Like the 
apparently ‘spontaneous’ genius of a Nicolo Paganini, a James Whistler, or a Thomas Mann, our passions are 
‘spontaneous’ only in the sense that they can benefit from many years of hard work and painful development; and 
the present masterpiece seems to emerge as if on its own.” 
 
Education 
Solomon completed his BA in microbiology (or molecular biology) in 1963 at the University of Pennsylvania, and his 
MA in 1965 and PhD in 1967 in philosophy at the University of Michigan. From 1972, until he reaction end, he was a 
professor of philosophy and business at the University of Texas at Austin, where he published more than 40 books on 
philosophy, focusing on existentialism in a postmodern word; his interests were in 19th-century German 
philosophy—especially Georg Hegel and Friedrich Nietzsche—and 20th-century philosophy—especially Jean-Paul 
Sartre and phenomenology, as well as ethics and the philosophy of emotions.  
 
Difficulties on theory 
The salient difficulties on theory of Solomon’s overt assertion that “love” is an invented word invented to describe, 
and in reality but an admixture of emotion, myth, and metaphor, can be discerned from his 1981 preface, wherein he 
states the following: 
 
Quotes 
The following are noted quotes: 
 
“What I want to ask you is to look at emotions, as I have, as something wondrous, something mysterious, something 
exotic, as well as something dangerous, something profound, and something valuable.” 
— Robert Solomon (c.1980) [4]  
 
“Romantic love, we still read in cosmopolitan, is a ‘matter of chemistry’, an image that has its support in the writings 
of the greatest poets, in Shakespeare, for instance, and in Goethe, whose novel Elective Affinities has been prime 
reading in Europe for almost two centuries.” 
— Robert Solomon (1981), Love: Emotion, Myth, Metaphor (pg. 38)  
 
“We might not believer that love is ‘forever’, but we do say, of a glorious fling that lasted three months, ‘it didn’t 
work out.’ What were we supposed to be working for? Why measure the success of a relationship by how long it 
lasts?” 

 

 

Left: Solomon employs the term “metastability”, and the above 
definition, amid his chapter on “Love and the Test of Time”, in 
respect to discussions of jealousy and dynamic equilibrium of 
tensions. [1] 
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— Robert Solomon (1981), Love: Emotion, Myth, Metaphor (pg.117)  
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Solow, Robert   
In hmolscience, Robert Solow (1924-) is an American economist noted for [] 
 
Overview 
In 1985, Solow, in his “Economic History and Economics”, as cited by Philip Mirowki, 
staged his opinion that only the best economists do social physics; his quote on this is 
as follows: [1] 
 
“My impression is that the best and brightest of the profession proceed as if economics 
is the physics of society… If the project of turning economics into a hard science could 
succeed, then it would surely be worth doing.” 
 
The term "physics of society", to note, is a common phrase used by Philip Ball during 
his 2001 to 2004 physics of society lectures. [2] 
 
On the blocking of Paul Samuelson by Harold Burbank from getting a post at Harvard, 
as discussed in the Harvard Pareto circle, Solow commented: “You could be disqualified for a job if you were either 
smart or Jewish or Keynesian. So what chance did this smart, Jewish Keynesian have?” [3]  
 
Quotes 
The following are other relevant quotes: 
 
“Everything reminds Milton Friedman of the money supply. Everything reminds me of sex, but I try to keep it out of 
my papers.” 
— Robert Solow (1966), on Friedman’s ideas and his own, in a series of papers at 1966 conferences (Ѻ) 
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Solvay, Ernest   
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In hmolscience, Ernest Solvay (1838-1922) was Belgian industrial chemist noted, in 
sociological thermodynamics, his 1894 to 1910s philanthropist efforts to promote and 
establish a positivism sociology based on energetics.  
 
Overview 
In 1861, Solvay came into wealth, for the invention of the sodium carbonate synthesis 
(Solvay process); money that he later use for the promotion the science social 
energetics, i.e. the use of the science of energetics in sociology.  In 1894, Solvay 
founded the Institute of Social Sciences (Institut des Sciences Sociales), which assembled 
many like-minded researchers, publishing tracts on aspects of energetics, e.g. social 
energetics, the use of the science of energetics in sociology, well into the 1930s. [2] In 
1904, Solvay, in his Energetics Considered as the Guiding Principle for Rational Sociology 
(L’Energetique Consideree Comme Principe d’orientation Rationelle pour la Sociologie), 
gave his outlined view on he topic of social energetics; this was followed by his 1910 
Social Energetics Issues (Questions d’Energetiques Sociales). Solvay’s 1904 and 1910 
books, according to John Scott, supposedly, are similar to Spiru Haret (1910), both 
arguing something akin to the logic that equilibrium processes, following thermodynamic principles, reflect the flow 
of energy though a social system. [6] Solvay was also a man of progressive social ideals, which he implemented within 
his factories. He voluntarily establisheda social security system, pensions for the workers in 1878, an 8-hour workday 
in 1897, and paid vacations in 1913, long before it was introduced by the most socially advances nations. [3] 
 
Solvay Conferences 
In 1911, Solvay started the Solvay Conferences on Physics, in part as a way to interest the most respected physicists 
of his day in his energetic ideas. [2] The first conference was attended by several thermodynamics founders: Walther 
Nernst, Wilhelm Wien, Henri Poincare, Max Planck, Heike Kamerlingh-Onnes, and Albert Einstein, among other 
notable scientists. [4] The 1927 conference resulted in one of the most notable group photographs (see: epicenter 
genius) in science history; which included the likes of thermodynamicists: Theophile de Donder, Ralph Fowler, Leon 
Brillouin, Max Planck, Albert Einstein, among others. [5] 
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In thermodynamics, Arnold Sommerfeld (1868-1951) (IQ=180|#86) was a German 
theoretical physicist note for several famous quotations loosely connected to the 
manuscript Thermodynamics and Statistical Mechanics he was working on at the time 
of his death. [1]  
 
Overview 
As the story goes, in the late 1940s, Sommerfeld had previously written a series of 
books in physics: mechanics (1943), electrodynamics (1948), optics (1950), etc., and 
was asked why he had never written a book on thermodynamics? The following is his 
humorous and frequently quoted answer: [2]  
 
“Thermodynamics is a funny subject. The first time you go through it, you don't 
understand it at all. The second time you go through it, you think you understand it, 
except for one or two small points. The third time you go through it, you know you 
don't understand it, but by that time you are so used to it, it doesn't bother you 
anymore.”  
 
In an odd twist of fate to this quote, in April of 1951, while in the midst of writing a book on thermodynamics 
(Thermodynamics and Statistical Mechanics), and having been nominated 81 times for the Nobel Prize (more than 
any other physicist), but not yet having won, Sommerfeld was killed from injuries after a traffic accident while 
walking his grandchildren. The book was published posthumously the following year. [3] The following is another 
noted quote from his thermodynamics book: [4]  
 
“Reversible processes are not, in fact, processes at all, they are sequences of states of equilibrium. The processes 
which we encounter in real life are always irreversible.”  
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Sommerring, Samuel   
In hmolscience, Samuel Sommerring (1755-1830) was a German physician and 
anatomist noted for his early 1790s correspondences with Goethe, on chemical polarity 
theory, and for his 1795 work on non-anatomical structure soul theory. 
 
Goethe 
In a 2 Jul 1792 letter to Sommerring, Goethe stated the following: [1] 
"It seems to me at least for the moment, that everything connects well when you in this 
teaching for Barbie takes the concept of polarity to guide. Like ... it was impossible to 
connect the previously chemical experience with optical, you only see the first chapter 
of each Dyeing, even the newest of Berthollet, in which the progress of chemistry, we 
must admire the way so much. Because basically ... the thing itself must be very simple, 
as all higher, the general principles of acting. As you pointed out quite rightly, the effect 
of acids and friendship is to the Yellow Red and Yellow, the alkalis to the Blue Red and 
Blue brought in a great relationship, what offers us the countless chemistry 
experiments. " 
 
“Mir scheint wenigstens für den Augenblick, daß sich alles gut verbindet, wenn man auch in dieser Lehre zum Versch 
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den Begriff der Polarität zum Leitfaden nimmt. … Wie unmöglich war es bisher die chemischen Erfahrungen mit den 
optischen zu verbinden, man sehe nur die ersten Kapitel einer jeden Färbekunst, selbst der neuesten von Berthollet, 
in welcher wir die Fortschritte der Chemie übrigens so sehr bewundern müssen. … Denn im Grunde muß die Sache an 
sich sehr einfach sein, wie alle höhere, ins Allgemeine wirkende Prinzipien. Wie Sie ganz richtig bemerkten, wird die 
Wirkung und Freundschaft der Säuren zu dem Gelben und Gelbroten, der Alkalien zum Blauen und Blauroten in einen 
schönen Zusammenhang gebracht, wozu uns die Chemie unzählige Versuche anbietet.”  
 
(add discussion) 
 
Soul 
In 1795, Sommerring, in his On the Organ of the Soul, dedicated to German philosopher Immanuel Kant, argued that 
the soul is not found in the anatomical structure of the brain, e.g. in the pineal gland as Rene Descartes (1640) had 
surmised, but rather in the liquid of the brain, which he called acqua venticulorum cerebri, and that this was a type of 
animated fluid. [2] Sommerring requested Kant’s opinion on this work and in response Kant sent Sommerring a four 
page letter, the main conclusions of which are as follows: [3] 
 
“We are told now by this discovery that the common sensorium is neither more nor less than the water in the 
chambers of the brain. There it isolates the nerves whose ends pass thither so that the sensations are not confused. It 
is at the same time a medium of communication between them. 
 A difficulty [he goes on] is that water is not organized. Without organization no matter can be thought of as 
providing an organ for the soul. However, if we turn from the mechanical uniformity of water to its chemical 
composition there is more scope. Water has now been split by pneumatic experiments into two gases [Cavendish, 
1781]. Each of these gases besides its own basis has caloric. This latter may be decomposed into light and other 
material like light, which again is decomposable into colors … [and so on]. A drop of water, a grain of sand, or things 
ever more simple still, are inexhaustible in the diversity of their least parts, even to an understanding so limited as 
man’s. 
 Plants extract from water a vast quantity of matters. Who knows what the nerves might find to their hand in the 
water of the brain? Suppose the nerves in their several kinds can decompose the water in the brain, its elements may 
give rise to different sensations. The excitations over, the elements might then reunite. Thus, what this book claims 
might come to pass. But the seat of the soul? No. 
 One cannot assign a relation in space to what is determinable only in time. Many fancy they feel their thought in 
their head, but that is a mistake. This mistake is to infer that the cause of sensation is there where it is experienced. 
They attribute though to traces in the brain left by impressions of sense. The supposititious traces carry no inference 
as to the seat of the soul. It is just material acting as at the common sensorium, as at an antechamber of the mind. 
Water within the chambers of the brain might truly be a common sensorium. But the seat of the soul? No. That leads 
to √-2, an impossible quantity.” 
 
(add disucssion) 
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Sorokin, Pitirim   
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In sociological thermodynamics, Pitirim Sorokin (1889-1968) (DN=1) was a Russian-
born American sociologist noted for his 1928 book Contemporary Sociological Theories, 
in which he devotes the opening chapter "The Mechanistic School", the first sixty-
pages, to first summarize what he calls the "mechanistic school of social 
thermodynamics", namely those who have used a human molecule or social atom 
views, steeped in social mechanism and thermodynamics-based views, including: Leon 
Winiarski, Vilfredo Pareto, Eugene Roberty, Henry Carey, and Wilhelm Ostwald, to 
conclude and argue, in the end, that the theories developed by this school are all 
"pseudo-sciences" and mere "superficial analogies". [1] Of note, Sorokin was a vocal 
opponent of American sociologist Talcott Parsons.  
 
Clausius and economics 
In 1941, Sorokin seems to have been wrestling with this issue of Clausius and 
economics, and seems to have become a supporter rather than a detractor, to an 
extent. Specifically, in his 1941 four-volume work Social and Cultural Dynamics, he 
devotes a section on the "hows and whys of sociocultural change" wherein he attempts to substantiate (or base), in 
part, sociocultural change on German physicist Rudolf Clausius’ notions of transformations, energy, entropy, and the 
directionality of the universe, e.g. heat death, as connected to the mechanical theory of heat. [3] 

 
Mechanistic school of sociology 
See main: Mechanistic school 
Interestingly, Sorokin, in his 1940 review of George Lundberg’s 
Foundations of Sociology, seems to classify Percy Bridgman (1938) as 
the latest mechanist since Pareto: [10] 
 
“The fault is not, however, Lundberg’s. It is the fault of the way and 
method he chose. Anybody who has done that, from all the 
representatives of the Mechanistic School up to Pareto and P.W. 
Bridgman (in his The Intelligent Individual and Society) similarly were 
swamped in a similar maze of blunders and inconsistencies.”  

 
Austrian sociologist Werner Stark, in two chapters to his 1962 The Fundamental Forms of Social Thought, attempted a 
similar aggressive "critique" of the mechanistic schools, which has been compared to Sorokin's critique. [5] American 
sociologist Alan Sica, in his 2012 article “Classical Sociological Theory”, has recently commented on Sorokin's 
"mechanistic school" dissection in relation to modern 21st century human thermodynamics. [6]  
 
Pareto | Human molecules 
Sorokin devoted a certain amount of focus to Vilfredo Pareto’s conception of society viewed as ‘a system of human 
molecules in a complex mutual relationship’, as early as 1928, a subject about which he devotes a section to, with 
particular focus on Pareto's 'derivations' theory, which Sorokin considers to be a contemporary form of sociology. [1] 
 
Equilibrium 
In 1936, Sorokin wrote “Is the Concept of Equilibrium Necessary for the Social Sciences?” (in French), a critique of the 
equilibrium concept. [7] On the subject of equilibrium, Sorokin states: [2] 
 
“Life can never be at equilibrium. Complete equilibrium is never attained and would be fatal if it were attained, as it 
would mean stagnation, atrophy, and death.” 
 
This seems to be a pure unadulterated adoption of Thomson's heat death theory applied to the concept of life; but, 
does seem to capture the view that the postulate that so-called paradise view of economic equilibrium is a false 
ideology.  
 
States of existence 
On the various states of which a culture may be in, Sorokin gives the following view: [4] 
 
“Whole integrated culture, as a constellation of many culture subsystems, changes and passes from one state to 
another, because each of these is a going concern and bears in itself the reason of its change.”  
 
He seems to adopt this perspective from Clausius, of whom he quotes as saying: 
 
“It is frequently asserted that everything in this world has a circular course. While transformations proceed in a 
certain direction in a certain place and time, other transformations take place in inverse direction at another place 

 

Sorokin's 1928 classification of the first main 
branch (of eleven) of "contemporary sociology", 
that of the “mechanistic school of social 
thermodynamics”, all based on the 
thermodynamics of Rudolf Clausius. [3] 



4594     Hmolpedia 
and time, in such a way that the same situations are reproduced generally and that the state of the universe remains 
invariable, when the phenomena are considered in their totality and in a general manner. The second fundamentally 
principle of the mechanical theory of heat, however, contradicts this opinion in the most decisive manner. It follows, 
from this, that the state of the universe must change more and more in a determined direction.”  
 
The source of this quote, however, still remains to be determined to corroborate that Clausius actually said this. On 
expressing the destiny of a society, Sorokin states his views in what seem to be Clausius-terms fairly well: [4] 
 
“The activities of [a society’s] life career or destiny are determined mainly by the system itself, by its potential nature 
and the totality of its properties. External conditions can crush the system or terminate an unfolding of its immanent 
destiny at one of earliest phases of its development, depriving it of a realization of its complete life career; but they 
cannot fundamentally change the character and the quality of each phase of the development; nor can they, in many 
cases, reverse or fundamentally change the sequence of phases of the immanent destiny of the system.”  
 
In this passage, Sorokin seems to be in 
realization of the defunct aspects of the 
theory of life, in his usage of "life career or 
destiny" alternative, when speaking of 
society as a pure molecular-based 
thermodynamic system. 
 
Marxism 
The following is a noted 1927 Sorokin 
quote on what seems to be his take on 
Marxism: [8] 
 
“Any organized social group is always a 
stratified social body. There has not been 
and does not exist any permanent social 
group which is ‘flat’ and in which all 
members are equal.” 
 
Namely, that the premise of equal workers in a workers state is untenable. 
 
Energy of love | God? 
In 1954, at the age of 65, Sorokin published The 
Ways and Power of Love. (Ѻ)  In 1959, at the age of 
70, in what seems to be a turn of the tables, Sorokin 
gave an audio-recorded lecture on “The Mysterious 
Energy of Love” (see: audio), the contents of which 
are shown below, where in he talks about "love-
energy" and its production, distribution, and 
accumulation in society, all intermixed with 
ubiquitous use of the red-flag word "creative", e.g. 
creative power, creative heroes, creative love, etc., 
wherein he seems to now embrace physics concepts 
of energy and power applied to meaningful intimate 
interactions, such as love, suicide, etc. [9] 
The multiple use of the term "creative" in his 
overhead, and his quoting of Jesus, St. James, and St. 
Paul, at about 6-min into his talk, about hate and 
work, give insight into the likeliness that Sorokin's 
1920s and 1930s vehement objection to the 
mechanistic school, his attacks on nearly every 
scholar who would attempt to use chemistry, 
physics, mechanics, to explain society or the 
humanities, from George Carey (1850s) all the way 
up through Vilfredo Pareto (1910s), Lawrence Henderson (1930s), and Percy Bridgman (1938-40s), all along, was but 
an underlying religious objection, which is quite hilarious, to say the least. 
 In 1964, Sorokin, in his The Basic Trends of Our Times, sets out to help “readers can gain practice asking moral 
questions about actions in business and finding answers to those questions”, in the course of which he mentions god 
35+ times, referring to the kingdom of god multiple times, how the root of ethics is found in the love of god and with 
one’s neighbor, and so on. [12] 

 

The lower right "flat" social structure (Marx-based), which is shown contrasted 
with the upper left "stratified" spinning top social pyramid (Pareto-based), 
seems to be what Sorokin is referring to in his 1927 quote (adjacent) about flat 
social groups (see: Harvard Pareto circle). [11]  
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Education 
Sorokin studied at the University of St. Petersburg in the early 1910s and supposedly taught law and sociology there 
as well. He eventually became a professor of sociology at the University of Minnesota, from 1924 to 1930, after which 
he moved to Harvard, founding the department of sociology, remaining there until 1955. 
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In religion, soul is a postulate, albeit an antiquated one, 
that there exists an indestructible corporeal essence, with a 
measurable weight (see: soul weight), in certain animate 
beings, such as human beings, which transcends earthly 
existence; acting or representing the moral nature or 
essence of the individual in judgement. A person who 
theorizes about the soul is a "soul theorist". 
 
Thermodynamics 
See main: Cessation thermodynamics 
The following 1950 quote by American mathematician 
Norbert Wiener gives an example of how the term "soul" 
can be found intertwined with basic thermodynamic 
hypotheses, theories, and explanations: 
 
“Certain analogies of behavior are observed between the 
machine and the living organism, the problem as to 
whether the machine is alive or not is, for our purposes, 
semantic … if we use the word ‘life’ to cover all phenomena 
which locally swim upstream against the current of 
entropy, we are at liberty to do so; however, we shall then 
include many astronomical phenomena … it is my opinion, 
therefore, best to avoid all question-begging epithets such 
as ‘life’, ‘soul’, ‘vitalism’, and the like, and say merely that machines [and] human beings [are] pockets of decreasing 
entropy in a framework in which the large entropy tends to increase.”  
 
The general issue here is that science has, for the most part, eroded the major tenets of the philosophies, 
mythologies, religions of the past, except the essential ones, such as in explanations of existence, life, love, death, 
and purpose; yet a modern scientific reconciliation of these key facets remains a taboo topic in hard science subjects 
and discussions. In 2007, American Hindu researcher Steven Rosen speculated on quantum energy, the soul, and 
reincarnation. [4] The concept of “soul” is often found intertwined with various thermodynamic theories, e.g. Ludwig 
Colding (1843), Gustave Hirn (1869), Pierre Teilhard (1930s), DMR Sekhar (2007), etc., in regards to either what 
happens when one dies, or what happens during love, Carl Jung (1933), etc., in the context of principles such as the 
conservation of force, conservation of energy, the first or second laws of thermodynamics, etc. The following, for 
instance, is noted quote by American chemist Howard Reiss, as found in the opening chapter to American geochemist 
Gregory Anderson’s 1993 textbook Thermodynamics in Geochemistry: [2] 
 
“[It is an] almost certain truth that nobody (authors included) understands thermodynamics completely. The writing 
of a book therefore becomes a kind of catharsis in which the author exorcises his own demon of incomprehension 
and prevents it from occupying the soul of another.”  
 
Certainly, this may be entirely metaphor in the minds of each author, but it does highlight the ubiquity of the term 
“soul” in the English-speaking world. In any event, it is often commented colloquially that the first law of 
thermodynamics is the good news, as Robert Hazen and James Trefil have written, “a natural law analogous to the 
immortality of the soul,” and that the bad news is the second law, “a natural law that helps clarify why the body 
grows old.” [3] 
 
Beg 
See main: Beg on the soul 
The following is Mirza Beg's conception of soul in humans and crystals in terms of chemical thermodynamics: 
 
“The living system is energized with a soul comprising free energy and entropy. The soul acts as the driving force for 
all forward reactions and interactions, while entropy retards the forward reactions. At equilibrium the forward 
reaction is balanced by the backward reactions. Death occurs in both cases as a result of de-energizing the body or 
deactivating it of the quantum of energy that was its life form. This is marked by departure of soul and loss of life 
followed by decomposition of the body. A non-living body is also indoctrinated to follow the eternal laws but it has 
the driving force contained as internal energy of its system for example in the lattice of a crystal. Destruction of the 
lattice and release of lattice energy of the crystal constitutes the death of the crystal. Cessation of life processes, 
according to this hypothesis is a result of the loss of the driving force provided by the energy embodied in the soul or 
in the lattice of a crystal. It is thus possible to visualize that the same energy quantum which is tagged by the forces of 
energy infinite [Allah], can be reassembled by the mechanism “be”. All the souls will thus be reassembled as and 
when desired by Allah. Likewise all living and non-living matter would return to their origin i.e. Noorun a’la Noor, and 
become part of the energy infinite.” 

 

Definition of the soul taught to Odilie Watson (1920-2007), 
wife of DNA co-discoverer Francis Crick and 1953 illustrator 
(Ѻ) of DNA as it appears in Nature, who, as child, the heard 
term living "being" (see: living being) to her mind as “living 
bean”, which she remained puzzled about, but remained 
silent on, until her later discussions with Crick, her husband 
of 55-years, who cites the above quote and anecdote in the 
opening chapter of his 1995 The Astonishing Hypothesis. [7]  
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— Mirza Beg (2016), “Socio-Physical Theory of Creation of the Universe” (Ѻ), Academia.edu, Jan 26  
 
(add discussion) 
 
Quotes 
The following are related quotes: 
 
“We must find out what the mind and soul consist of, and how everything on earth proceeds; and if we can do this, 
we may, of course, dispense with the gods.” 
— Balfour Stewart and Peter Tait (1875), on Lucretius’ atomic theory based aim to dispense with the gods  
 
“No one has ever touched a soul, or seen one in a test tube.” 
— John Watson (1924), Behaviorism [8] 
 
“At one point, a minority of some of the more extreme Christians (following Aristotle) doubted whether women had 
souls, or at least had souls of the same quality as men.” 
— Francis Crick (1995), The Astonishing Hypothesis [9] 
 
“eBay does not allow the auctioning of human souls for the following reasons: If the soul does not exist, eBay could 
not allow the auctioning of the soul because there would be nothing to sell. However, if the soul does exist then, in 
accordance with eBay's policy on human parts and remains, we would not allow the auctioning of human souls.” 
— eBay (2000), company policy (Ѻ)  
 
“No self-respecting professor of philosophy wants to discuss the soul in class. It reeks of old-time theology, or, worse, 
new age quantum treacle. The soul has been a dead end in philosophy ever since the positivists unmasked its empty 
referential center. Scientific philosophy has shown us that there's no there there. But make no mistake, our students 
are very interested in the soul. In fact, that is the main reason many of us won't raise the soul issue in our classes: The 
bizarre, speculative, spooky metaphysics that pours out of students, once the box has been opened, is truly chaotic 
and depressing. The class is a tinderbox of weird pet theories—divine vapors, god particles, reincarnation, astral 
projections, auras, ghosts—and mere mention of the soul is like a spark that sets off dozens of combustions. Trying to 
put out all these fires with calm, cool rationality is exhausting and unsuccessful.” 
— Stephen Asma (2010), “Soul Talk” (see: turnover rate) [6] 
 
“Spoon fed this religion from the slave ship. They used faith to justify bringing slaves here. All the conducts and the 
rules in the good book. You swear by it, but failed to take a good look. You’re completely sold. Just two centuries ago 
slave owners swore you didn't even have a soul. Now you blindly defend a faith. That was used plunder pillage and 
rape a whole entire race.” 
— Greydon Square (2010), “Myth” (Ѻ), The Kardashev Scale  
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Soul experiments  



4598     Hmolpedia 
In experiments, soul experiments refers to any number of 
experiments, conducted historically, to quantitatively 
measure the soul, all generally based on the theory of soul 
weight as the measure of morals.  
 
Overview 
In circa 1230, Roman emperor Frederick II, in one of his many 
experiments on people, to test to see of the soul exists, 
constructed a crude soul detection experimental device, in 
which, as recorded by the monk Salimbene di Adam, in his 
Chronicles (Ѻ), he shut a prisoner up in a cask to see if the 
‘soul’ could be observed escaping though a hole in the cask 
when the prisoner died. 
 In 1901, American physician Duncan MacDougall weighed 
six patients while they were in the process of dying from 
tuberculosis in an old age home. It was relatively easy to 
determine when death was only a few hours away, and at this 
point the entire bed was placed on an industrial sized scale 
which was reported to be sensitive to "two-tenths of an 
ounce". He took his results (a varying amount of unaccounted 
for mass loss in four of the six cases) to support his hypothesis 
that the 'soul' had mass, and when the 'soul' departed the 
body, so did this mass. The determination of the 'soul' 
weighing 21-grams was based on the loss of mass in the first 
subject at the moment of death. [1] 
 In 1915, American physicist Harry Twining (1863-1947), in his The Physical Basis of the Soul (Ѻ), reported 
experiments conducted on mice and cats, into the nature of the soul, according to which they revealed it to have a 
natural basis and had not proven any supernatural soul. He explained that all of his experiments showed a loss of 
weight due to the natural cause of moisture loss. (Ѻ)  
 In the 1930s, American X-ray technician R.A. Watters, at the time the director of the William Bernard Johnston 
Foundation for Psychological Research in Reno, Nevada, supposedly, developed an atomic hypothesis of the soul, 
according to which he posted that souls (whether human or animal) existed in a limbonic state within the “intra-
atomic space between the atoms of human cells.” (Ѻ) In his pamphlet “The Intra-Atomic Quantity” (Ѻ) , supposedly, 
he argues that soul is a type of energy. (Ѻ) To test this theory, Watters, supposedly, conducted some 40+ 
experiments wherein he put various insects and animals (grasshoppers, frogs, and mice) in some type of cloud 
chamber, and photographed “expansion of water vapor” at their time of death, or something along these lines. (Ѻ) 
Watters reported on his findings as follows: (Ѻ) 
 
“New experimental evidence that identifies a form of energy which is lost to the physical body at the moment of 
death; not only a form of energy which we have been able to predict because of physical evidence, but an ‘immaterial 
body’ which at the moment of death, makes its escape from the physical body, and is made visible by the medium of 
water vapor.”  
 
The 1934 Nature review of Watters’ findings are as follows: (Ѻ) 
  
“There has recently been published by the Dr. William Bernard Johnston Foundation for Psychological Research, 
Reno, Nevada, a pamphlet by R. A. Watters entitled “The Intra-Atomic Quantity”. Mr. Watters describes a series of 
experiments in which grasshoppers, frogs and mice were killed in a Wilson expansion chamber, a cloud produced at 
the moment of death, and the resulting ‘track’s photographed. It is alleged that these photographs reveal forms 
corresponding in shape to the dead bodies, and it is claimed that this result demonstrates the existence of an “intra-
atomic Quantity” which is an “immaterial body” and an “exact counterpart of the physical body to which it belongs”. 
It is further claimed that when the subjects of the experiments were removed from the Wilson chamber and gave any 
signs of life, the photographs never showed anything unexpected; but that when the photographs showed ‘intra-
atomic’ tracks, the subjects were unquestionably dead. Unfortunately, the few photographs reproduced in the 
bulletin before us reveal the alleged markings only to the eye of faith; for the rest, the essential experimental details 
are almost wholly wanting. If Mr. Watters wishes his work to receive attention, he should publish a more adequate 
and a more fully illustrated report.”  
 
In 1988, a hoax article appeared, as reported by Weekly World News, reporting that Germans Becker Mertens and 
Elke Fisher had weight some 200 terminally ill patients, and the weight of the would was 1/3000th of an ounce. (Ѻ) 

 

An image from the infamous Weekly World News hoax 
article (Ѻ)(Ѻ) purporting that two German physicians had 
measured 200 terminal patients and found their soul to 
weight 1/3000th of an ounce.  
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In 1998, American chemical engineer and physician Gerard 
Nahum, based on his information entropy model of soul, 
devised an electromagnetic spectrum soul detection device, 
and attempted to get funding to build the device. In this 
year, Nahum began to promulgate, in various scientific 
circles, a 25-page presentation entitled “A Proposal for 
Testing the Energetics of Consciousness and its Physical 
Foundation”, a cessation thermodynamics proposal to 
conduct a consciousness-weighing project to quantify the 
energy-information of consciousness (the “weight of the 
soul”), at the point of death using a negative entropy theory, 
and estimated that the electromagnetic field soul detection 
device would cost approximately $100,000; defined the soul 
or rather 'residual energy/information' after the complete 
dissolution of an organism after death as: 
 
“Soul is the (obligatory) negative entropy (i.e., 
energy/weight equivalent) that is necessary to allow for the 
nonequilibrium meta-stable physical 'quasi-steady-state' of a 
living/conscious biological system.” 
 
A diagram of Nahum's electromagnetic field soul detection 
device is shown adjacent.  
 
Quotes 
The following are related quotes: 
  
“The careful observations and many experiments of Verworn, together with those of Wilhelm Engelmann, Wilhelm 
Preyer, Richard Hertwig, and other more recent students of the protists, afford conclusive evidence for my ‘theory of 
the cell-soul’ (1866).” 
— Ernst Haeckel (1899), The Riddle of the Universe [2] 
  
See also 
● Soul theorist 
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Soul mate  

 

American physician Gerard Nahum's 1998 diagram for an 
electromagnetic soul weighting device. 
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In terminology, soul mate, or “soulmate” or 
“split soul theory”, is an Egyptian-Greek religio-
mythology, clay creation myth based, origin of 
humans model, which posits that humans 
originated in pairs, bound in one body, with 
one original soul, but were "split" in two, 
supposedly for doing something offensive to 
the gods, after which the newly separated 
humans forever wandered the earth in search 
of their long lost soul mate so to reunite their 
incomplete souls and become one again. 
 
Overview 
The gist of soul mate theory, according to one 
account is the story that: “our ancestors once 
had two heads, four arms [and supposedly one 
soul]. They did something to offend a god so 
that god punished them by splitting them 
down the middle, resulting in the creation of 
humans. As a punishment, we are condemned 
to spend our lives searching for the other half, 
our soulmates.” (Ѻ)  
 
Plato 
Greek philosopher Plato, in his Symposium, via dialogue, through the voice of Aristophanes, described the gist of long 
lost split souls in search of each other, as follows: [1]  
 
“The intense yearning which lovers have toward each other does not appear to be the desire for sexual intercourse, 
but for something else which the soul of each desires and cannot tell, and of which he or she has only a dark and 
doubtful presentiment.” 
 
“According to Greek mythology, humans were originally created with four arms, four legs and a head with two faces. 
Fearing their power, Zeus split them into two separate parts, condemning them to spend their lives in search of their 
other halves.” 
— Plato (375BC), Symposium (Ѻ)  
 
(add discussion) 
 
Original sin | Adam and Eve 
In the split human myth of Aristophanes, humans, supposedly, had neither love for one another nor piety toward the 
heavenly powers; they were, according to Irving Singer, guilty of original sin, who once they sinned, became human 
beings who were faced with a characteristic moral choice: either to achieve wholeness though love or to renew their 
insolence toward the gods and run the risk of being diminished further. [4] This logic, supposedly, was thereafter 
translated into the "Adam and Eve", i.e. Clay and Breath, Hebrew (Is-Ra-El-ite) version of the origins of humans, as 
passed along to the world in Biblical/Quranic story creation as told in Genesis. 

 

Left: the Egyptian clay creation myth origin of humans, according to which 
the god Khnum shapes two humans from a ball of clay, then the goddess 
Isis imparts life, soul (ba), and spirit (ka) into their composition, via the 
power of the ankh. Right: the Greek reinterpretation of this origin of 
humans model, as told by Plato, in his Symposium (c.380BC), via the voice 
of Aristophanes, according to which humans were originally one body (akin 
to one ball of clay), with one soul, but were split by Zeus, into two bodies 
and two souls, aka split soul theory, thereafter forever being in search of 
each other; thereby explaining the hypothetical origin of humans. 
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Goethe 
German thinker Johann Goethe, in his 
Elective Affinities (P1:C5), among the 
numerous "love theories" he embedded in 
his novella, employed Plato's split soul or 
soul mate theory, in coded form, via 
alternate side headache logic, that the 
characters (or reactants) Eduard (B) and 
Ottilie (D) are long lost "soul mates" 
destined for each other (see: Goethe on 
the soul); the key excerpts of which are 
shown below: 
 
“Enough!” Edward cried at last, “it is 
decided. She comes. You, my love, are 
provided for, and now we can get forward 
with our work. It is becoming highly 
necessary for me to move over to the right 
wing to the captain; evenings and 
mornings are the time for us best to work 
together, and then you, on your side, will 
have admirable room for yourself and 
Ottilie.” 
 
Charlotte made no objection, and Edward sketched out the method in which they should live. Among other things, he 
cried, “It is really very polite in this niece to be subject to a slight pain on the left side of her head. I have it frequently 
on the right. If we happen to be afflicted together, and sit opposite one another,—I leaning on my right elbow, and 
she on her left, and our heads on the opposite sides, resting on our hands,—what a pretty pair of pictures we shall 
make.”  
 
The Captain thought that might be dangerous. “No, no!” cried out Edward. “Only do you, my dear friend, take care of 
the D, for what will become of B if poor C is taken away from it?” “That, I should have thought, would have been 
evident enough,” replied Charlotte. “And it is, indeed,” cried Edward; “he would turn back to his A, to his Alpha and 
Omega;” and he sprung up and taking Charlotte in his arms, pressed her to his breast. 
 
(add discussion) 
 
Modern | Theory 

 

A humorous take on the Greek origin of humans model of how the god Zeus 
splits once-joined humans in two. (Ѻ)  
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In 1841, American philosopher Ralph Emerson, in his essay on friendship, 
influenced by Goethe, defined the nature of friendship in terms of chemical 
affinity as such: [1] 
 
“Conversation is the practice and consummation of friendship and great 
conversation requires an absolute running together of two souls into one, yet it 
is affinity that determines which two shall converse.” 
 
The term 'soul', used here, to clarify, is the Ra-theology based term for what, in 
19th century logic, would be called "moral movement" described and 
quantified by the "moral symbols", in modern physical science parlance. In 
2014, webcomic Randal Munroe, in his What If?, gave the following parody, a 
result of viewer query submission, of soul mate theory taken at face value, 
scientifically: [5]  

 
namely that the probability of finding one's soul mate, amid 6+ billion people, is so small, that people will always opt 
out for the next best thing; or something along these lines. 
 
See also 
● Soul snow 
● Soul theorist 
● Soul weight  
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Soul snow  

 

Studies show that 76 percent of 
students believe in the concept of 
“soul mates”, which is attributed to 
the split human myth of Greek 
mythology. [3] 
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In religious thermodynamics, soul snow is crystallized soul, hypothesized to 
exist, if the soul, being of corporeal substance, is a type or form of gas that can 
be liquefied, using high pressure methods similar to those used by British 
physicist James Dewar. [1]  
 
The concept of ‘soul-snow’ was posited in circa 1895 by German biologist Ernst 
Haeckel, as a type of humorous pun, who seems to have introduced the notion 
so as to disprove, in a ridiculing manner, the theory of the soul. [2]  
 
See also 
● Gerard Nahum  
● Thermodynamics of Hell 
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Soul theorist  
In science, a soul theorist is one who uses the sciences of 
chemistry, physics, thermodynamics, and or other 
disciplines, to theorize about the nature of the soul, 
energy-consciousness conservation, and or moral nature 
continuity, etc., following death. [1]  
 
Overview 
In 2005, American science writer Mary Roach, as outlined 
in her Spook: Science Tackles the Afterlife, during her 
interviews of various scientists and research on the topic 
of what modern science has to say about death, 
introduced the term "soul theorist" to classify thinkers, 
such as Rene Descartes, Duncan MacDougall, Gerard 
Nahum, etc., who have theorized about the nature of the 
soul and or posited or conducted experiments aimed at 
detecting the soul. The dissolution of tenability of “soul” 
as working theory began to fall apart with: Ernst Haeckel 
(1895), Thomas Edison (1910), Werner Heisenberg (1952), 
and George Lundberg (1964) who cogently surmised that 
the ancient concept of the soul would eventually be 
supplanted by purely physical concepts.  
 
List 
The following is a list of thermodynamicists and or scientists known to have been soul theorists, i.e. speculated on, 
theorized about, or to have given commentary or opinion on the existence or not of the soul in a modern physical 
science sense: 
 

# Theorist Date Summary 

    

 

A Dewar flask (Ѻ) device for storing 
liquid nitrogen; conceptualized by 
Ernst Haeckel (c.1895) as a way to 
liquefy or solidify “soul” into a type of 
snow, i.e. “soul snow”, as he referred 
to it, if in fact soul did exist, e.g. as a 
form of gas or spiritual vapor.  

 

A "soul theorist", according to Thomas Edison (1910), is 
someone who speculates on "will", immortality, and or 
morality, via science. 
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1. 
Imhotep  
(2635-
2595BC) 

c.2600BC 

via Ra theology (Anunian 
theology), the early dynastic 
Egyptians, apexed, likely in 
the mind of polymath 
Imhotep, were the originators 
of the concept of the soul, 
called the "ba", a supposed 
entity, quantified by the 42 
negative confessions, that had 
a certain mass, and which was 
weighted on the scale of 
Maat, against the feather of 
truth, to determine its moral value. All modern-day soul views are based on, 
originated from, or derivatives of this model via its reincorporation into the 
Abrahamic religions (Christianity, Islam, Judaism, Baha'ism, Mandaeism) and 
Brahmaic religions (Hindism, Buddism, Sikhism, Jainsim), which accounts for 72% 
of religious beliefs of the modern world.  

2. 
Pythagoras 
(c.570-490BC) 

500BC 
ythagoras believed in the transmigration of souls and therefore, via reason of 
logic, was a vegetarian, and did not want to eat the body of an animal (compare: 
Newton in Senegal) that might be the abode of a dead friend. (Ѻ) 

3. 
Hippocrates 
(c.460-370BC)  

400BC 

Adjacent image (Ѻ) depicts, supposedly, a 
Hippocrates view: “the soul is the same in 
all living creatures, although the body of 
each is different.”  

4. 

Plato 
(427-348BC) 

380BC 

In his Symposium, via the 
voice of Aristophanes, he 
introduces soul mate or 
split soul theory origins of 
humans.  

5. 
Aristotle  
(384-
322BC) c.310BC 

Believed a fetus in early gestation has the soul of a vegetable, then of an animal, 
and only later became "animated" with a human soul by "ensoulment", which 
occurred 40 days after conception for male fetuses and 90 days after conception 
for female fetuses, the stage at which, it was held, movement is first ‘felt’ within 
the womb and pregnancy was certain. (Ѻ) Considered the soul to be part of the 
natural world and measurable by science (Ѻ).  
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6. 
Lucretius 
(99-55BC) 55BC 

Used the words "animus" and "anima" that he 
associated with mind and soul and, being an 
advocate of atomic theory, believed these were 
types of "soul atoms", or "tiny bodies, round and 
quick to roll" located in the breast, had a special 
"swerve" that allowed for free will and choice. [4] In 
his Third Book, he explains the nature of the soul, 
and to show that it perishes along with the body; 
some of which is summarized by John Masson 
(1884) as follows: (Ѻ) 
“The soul is material, for without touch how can it 
direct and act on the body? It is closely united to the body; just as it is hard to 
separate the odor from a lump of frankincense without destroying it, so it is 
impossible to part soul and body without destroying both. The soul does not live 
‘in a den of its own’,' but is spread all over the body. It ‘grows along with the 
body, together with its members, within the very blood.’ The atoms forming it 
are vastly different from those composing flesh and bone. They are ‘exceedingly 
small, smooth and round’; how much Epicurus thinks to be implied in such 
special fineness of atomic composition, we have seen already. The soul-atoms 
are also fewer and at far greater intervals than those of the body. The bulk of 
the soul is exceedingly small compared with that of the body.”  

7. 
Avicenna (Ibn 
Sina) 
(980-1037) 

c.1010 View: the soul is an “incorporeal substance” that acts “through the body”. (Ѻ)  

8. 
Ibn Hazm 
(994-
1064) 1022 

His The Ring of of 
the Dove, employs 
some type of Plato 
split soul logic 
intermixed with 
ideas on 
magnetism, e.g. 
“The lover’s soul is 
ever-seeking for 
the other, striving after it, searching it out, yearning to encounter it again, 
drawing it to itself it might be as a magnet draws the iron.” 

9. 

Michel 

Montaigne 
(1533-1592) 

c.1590 

In his personal copy of Greek atomic theory philosopher Lucretius' circa 75BC On 
the Nature of Things, marked the many passages in the poem that seemed to 
him ‘against religion’, namely against religio-teachings such as creation ex nihilo, 
divine province, judgment after death. “Fear of death is the cause of all our 
vices”, is one margin note. In a number of places, he kept making reading note 
comments about how the soul is corporeal (see: soul theorist), as the book was 
arguing: [1] 
“The soul is bodily” (296) 
“The soul and the body have and extreme conjunction” (302) 
“The soul is mortal” (306) 
“The soul, like the foot, is part of the body” (310) 
“The body and the soul are inseparably joined” (311) 
 
These personal reading notes, made by Montaigne, are said to suggest a 
fascination with the most radical conclusions to be drawn from Lucretian 
materialism.  

 

William 
Harvey 
(1578-
1657) 

c.1630 
View: “Whatever the power be that creates such an animal out of an egg, that it 
is either the soul, or part of the soul, or something having a soul, or something 
existing previous to, and more excellent than the soul, operating with 
intelligence and foresight.” 
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9. 

Rene Descartes  
(1596-1650) 
See: Descartes on 
the soul 

1640 

In his "Passions of the Soul", 
famously asserted: “my view is that 
this gland [pineal gland] is the 
principal seat of the soul, and the 
place in which all our thoughts are 
formed. The reason I believe this is 
that I cannot find any part of the 
brain, except this, which is not 
double. Since we see only one thing 
with two eyes, and hear only one 
voice with two ears, and in short 
have never more than one thought 
at a time, it must necessarily be the 
case that the impressions which enter by the two eyes or by the two ears, and 
so on, unite with each other in some part of the body before being considered 
by the soul. Now it is impossible to find any such place in the whole head except 
this gland; moreover it is situated in the most suitable possible place for this 
purpose, in the middle of all the concavities; and it is supported and surrounded 
by the little branches of the carotid arteries which bring the spirits into the 
brain.” [2] 

10. 
Pierre 
Gassendi 
(1592-
1655) 

c.1640 

Quote [following Lucretius]: “If you can conceive the whole of the soul to be 
gathered into one mass, it would occupy a mere point almost, or the very tiniest 
space.” (Ѻ) Synthesized a mixture of Aristotle’s view and Epicurus’ view to 
postulate that the aim of the soul is to achieve tranquility and freedom from 
troubles and fears. (Ѻ)  

11. 
Charles 
Bonnet 
(1720-
1793) 

1769 

In his Philosophical Palingénésie (Regeneration Philosophy), Volume 1 (pg. 50), 
the noted great chain of being theorist, stated something along the lines of the 
following: 
“If someone ever demonstrated that the soul is material, they should not be 
alarmed; should we not admire the power which gave the material the ability to 
think?” 
 
This statement is the opening quote to Joseph Priestley’s 1777 soul treatise (see 
below).  

12. 

Joseph 
Priestley 
(1733-
1804) 

1777 

Published Disquisitions Relating to Matter and Spirit: the History of the 
Philosophical Doctrine Concerning the Origin of the Soul, and the Nature of 
Matter; with its Influence on Christianity, Especially with Reflection to the 
Doctrine of the Pre-existence of Christ, wherein, supposedly, he espoused a 
materialist philosophy, which entailed denial of free will and the soul 
(specifically: he denied the materialism of the soul, while simultaneously 
claiming its existence, in some way), and argued that there is no mind-body 
duality. 

13. 
Immanuel 
Kant 
(1724-
1804) 

c.1780 
Wrote that the human soul "resides in a place of a smallness impossible to 
describe"; in another instance he stated: "If I am asked where the seat of the 
soul is in the body, I begin to suspect something crooked in in the question." [5] 

14. 

Samuel 

Sommerring 
(1755-1830) 

1795 

In his On the Organ of the 
Soul, dedicated to German 
philosopher Immanuel Kant, 
he argued that the soul is 
not found in the anatomical 
structure of the brain, e.g. 
in the pineal gland as Rene 
Descartes (1640) had 
surmised, but rather in the 
liquid of the brain, which he 
called acqua venticulorum 
cerebri, and that this was a 
type of animated fluid. 



   Volume Seven (Rb-Sw)       4607 

15. 

Johann 
Goethe 
(1749-
1832) 

See: Goethe on the 
soul 

1809 

Concluded that the "moral 
symbols" of nature are found not 
particularly in the brain, but in the 
symbols of physical chemistry; in 
his Elective Affinities, explained 
some of these views, e.g. by using 
Plato's split soul theory (i.e. soul 
mate theory) in respect to people 
viewed as human chemicals. 

16. 

Napoleon 

Bonaparte 
(1769-1821) 

See: Napoleon on 
the soul 

1817/20 

In 1817, began to query various physicians about having ever seen the "soul" 
during their dissections of the brain. As Napoleon commented in April of 1817 
during a conversation with Gourgaud who at the time was praising the Celestial 
Mechanics of Laplace:  
“I often asked Laplace what he thought of God. He owned he was an atheist. 
Many crimes have been committed in the name of religion. The oldest religion is 
the worship of the sun [Ra theology]. Where is the soul of an infant? I cannot 
remember what I was before I was born; and what will become of my soul after 
my death? As to my body, it will become carrots or turnips. I have no dread of 
death. In the army I have seen many men suddenly perish who were talking with 
me.” 
 
The subject of the nature of the soul was a question that plagued Napoleon up 
until his last days. In fact, in 1820, a year before his death, Napoleon was 
experimenting with seeds and plants of melon, spinach, sorrel, asparagus, salad, 
artichokes, cucumber, radishes, and endives, to figure out or rather gain insight 
into the search for the origin of life and nature of the soul. During these 
investigations, Napoleon entered into a dialog with his personal physician 
Francois Antommarchi as to the whereabouts of the soul, during which time he 
commented again on his retrospect conversation with Laplace on God:  
‘You do not believe it, you doctors are above such weakness. Tell me, you who 
know so well the human body, who have probed into all its ramifications, have 
you ever come across the soul under your scalpel? Where is it? In which organ?’ 
'I hesitated to respond,' says Antommarchi.  

17. Ludwig Colding 
(1843)?   

18. 
Hermann 
Helmholtz 
(c.1850)? 

  

19. Peter Tait (1875)   

20. Balfour Stewart 1875 Discussed "mental forces" and the soul in his book The Conservation of Energy. 

21. 
Francois 
Massieu 
(1832-
1896) 

c.1880 

In a Sep speech, delivered at the start of the Faculties of Rennes, after discussing 
Rene Descartes, he regrets the division, i.e. two cultures split, that has 
developed between science and philosophy, and states the following: 
“They cut the man into two parts, soul and body, the philosopher took one, and 
another naturalist, they both have worked, studied on their behalf have lost 
sight and we find ourselves today in the presence of a duality, convenient 
perhaps, but unwise, in that it overlooked the man to deal with only two 
elements that constitute it. But in doing so we run the risk of being wrong. If one 
wanted to know the chemical properties of water [H2O], seek it in those of 
oxygen [O2] and hydrogen [H2]? No, because he knows that there is little 
relationship between the characteristics of a substance and those of simple 
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bodies which enter into its composition. 
 
To study humans, it is perhaps even more reserve, his corpse is certainly 
different from his living, his soul is a being whose morality tells us in existence, 
but whose philosophy can boast of acquire specific knowledge, since it can be 
studied in a free state, the revelation can only speak in this regard. But what 
science and philosophy can and should perhaps only study, is a man indivisible 
and tangible for us, where the angel and the beast are inseparable, which has a 
body and ailments, but also passions and faculties, such as intelligence, memory 
and reason.” 
 
In these penetrating comments, we see Massieu digging into some of the very 
same comments that exist in modern times, when confronted with the logic of 
the person viewed as the human molecule, and the question of what to do with 
incongruous concepts, such as soul, life, free will, choice, etc., that have never 
been applied to chemicals in their reactions.  

22. James Martineau c.1888  

23. Robert Thurston 1894 
Quote: “we are gradually progressing towards the establishment of a law of 
persistence of all existence, whether of matter, of force and energy, or of 
organic vitality, and perhaps even to its extension until it includes intellectual 
and soul life.” [3] 

24. 

Ernst 
Haeckel 
(1834-
1919) 

c.1895 

Posited that if the soul exists it must be of a physical 
form, i.e. some kind of gas, and that using the 
correct technologies, i.e. low temperature 
thermodynamics (e.g. James Dewar), one should be 
able to liquefy the soul of a person and thus create a 
type of ‘soul snow’. Supposedly, because this had 
never been done, in Haeckel’s argument, the soul 
does not exist.  

25. Nathaniel Shaler c.1900  

26. 

Duncan 

MacDougall 
(c.1866-1920) 

1901 

postulated that “if personal identity (and 
consciousness and all the attributes of mind and 
personality) continue to exist after the death of a 
body, it must exist as a space occupying body”; later 
that year found an experimentally determined value 
of 3/4th of an ounce (or 21 grams) as the mass of the 
“soul substance” leaving the body of a person at the 
point of death.  

27. 
Wilhelm 
Ostwald 
(1853-
1932) 

1906 

In his his Ingersoll lecture (Ѻ) on "Individuality and Immortality", on what a 
physicist and chemist has to say on the question of the mortality and or 
immortality of the individual from the point of view of energetics; for example: 
“If a chemist or physicist of to-day is asked about his ideas on immortality, his 
first feeling will be that of some astonishment. He meets with no question in his 
work which is connected with this one, and his reply may usually be classified 
under one of two heads. He may remember the religious impressions which 
have clung to him since his youth, kept alive by him or nearly forgotten, as the 
case may be, and he will then explain that such questions are in no way 
connected with his science; for the objects treated by his science are non-living 
matter. This is immediately evident in physics, and while there exists an organic 
chemistry, he will explain that any matter which is called organic in his sense is 
decidedly dead before it can become the object of his investigation. It is only the 
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inanimate part of the world which concerns him scientifically, and any ideas he 
may hold about the question of immortality are his private opinions and quite 
independent of his science. Or he may dismiss his interlocutor still more shortly 
by saying from his standpoint of matter-and-motion: Soul is a function of living 
matter only. The moment life ceases in an organized body the value of this 
function becomes zero, and there is no further question about immortality.” 

28. 

Thomas 
Edison 
(1847-
1931) 

See: 
Edison on the soul 

1910 

Edison: “Soul? Soul? What do you 
mean by soul? The brain? There is 
no more reason to believe that any 
human brain will be immortal than 
there is to think that one of my 
phonographic cylinders—mere 
records of sounds which have been 
impressed upon them—will be 
immortal.” 
 
Edison: “No one thinks of claiming 
immortality for the cylinders or the 
phonograph. Then why claim it for the brain mechanism or the power that 
drives it? Because we do not know what this power is, shall we call it immortal? 
As we call electricity immortal because we do not know what it is. The brain, like 
the phonographic cylinder, is a mere record, not of sounds alone, but of other 
things which have been impressed upon it by the mysterious power which 
actuates it. Perhaps it would be better to call a recording office, where records 
are made and stored. But no matter what you call it, it is a mere machine, and 
even the most enthusiastic soul theorist will concede that machines are not 
immortal.”  
 
Edison: “After death the force, or power, we call ‘will’ undoubtedly endures; but 
it endures in this world, not in the next. And so with the thing we call life, or the 
soul—mere speculative terms for a material thing which, under given conditions, 
drives this way or that. It too endures in this world, not the other.” 

29. 
Harry Laverne 
Twining 
(1863-1947) 

1915 
In his The Physical Theory of the Soul (Ѻ), described various experiments, which 
he had conducted, to determine if mice had measurable souls which left when 
they died, the first firstly on scales using cyanide and in another experiment a 
sealed glass jar, through death via asphyxiation. (Ѻ)  

30. James Hyslop 
(1918)?   

31. Frederick Soddy 
(1919)?   

32. Albert Mathews 
(c .1920)   

33. 

Albert 
Einstein 
(1879-
1955) 

See: Einstein on the 
soul 

1921 

From 1921 to 1953, in various 
correspondences, began to express his 
views on the topic of the soul. 

34. Edwin Slosson 
(1925)?   

 Odilie Watson 
(1920-2007) c.1932 

Right: definition of the soul 
taught to Odilie Watson—
the 1953 illustrator (Ѻ) of 
DNA as it appears in 
Nature—as child, the term “living being” was heard as “living bean”, which she 
remained puzzled about, but remained silent on, until her later discussions with 
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her husband Francis Crick, who cites this in the opening chapter of his 1995 The 
Astonishing Hypothesis. [9]  

35. Pierre Teilhard 
(1934)?   

36. 
Werner 
Heisenberg 
(1901-1976) 
See: Heisenberg on 

the soul 

1952 

In 1952, in his Heisenberg-
Pauli dialogue, with 
Wolfgang Pauli, stated his 
views on how the theory 
of the soul awaits a new 
electromagnetic field 
based moral compass, to 
guide humanity in future 
endeavors, the way 
magnetic compasses 
guide ships; but was a 
theory lacking presently, in short. 

37. Mehdi Bazargan 
(1954)?   

38. 

George Lundberg 
(1895-1966) 

1964 

Quote: “Semantic confusion has resulted in a most 
mischievous separation of fields of knowledge into the 
‘natural’ and ‘physical’ on one hand as against the ‘social’ 
and ‘cultural’ (mental, non-material, spiritual) on the 
other. As a consequence, it has been assumed that the 
methods of studying the former field are not applicable 
to the latter. The generally admitted lag in the progress 
of the ‘social’ as contrasted with the ‘physical’ sciences 
has been a further result. The history of science consists 
largely of the account of the gradual expansion of the 
realms of the ‘natural’ and the ‘physical’ at the expense of the ‘mental’ and the 
‘spiritual’. One by one ‘spiritual’ phenomena have become ‘physical’. The 
evolution of the concept of the ‘soul’ is especially relevant, because its final 
stage of transition or translation by way of the ‘mind’ into purely ‘physical’ 
concepts is still under way.” 

39. Person (add) 1978 

On 31 Jul 1978 the world’s first in vitro child was born (see: atheism timeline), 
created from an embryo created outside the human body; this ushered in the 
so-called: “embryo morality debate”; depicted adjacent, of a demon riding a 
spermatoza, with an "original sin" chain (see: 
soul mate), is a humorous image (Ѻ) of the 
scanning electron microscope conception of the 
mechanism of “ensoulment”:  

40. Donald Gilbert 
Carpenter  1980 

Building on McDougall’s work, suggested (1984) that the energy required for a 
ghost to function is around 60 joules; proposed (1998), based on sheep data, 
that the soul is quantized in units of 20 to 30 joules, a unit he proposed to call 
the “mac”, in honor of Douglas MacDougall; his 1998 ebook Physically 
Weighting the Soul, reports on his dog’s soul weighing experiments, according to 
which he finds that a dog’s soul weighs less than 1.8 grams. [6]  
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41. Louis Vincent 
(1988)   

42. Plinio Prioreschi 
(1990)   

43. Ronald Pearson 
(1990)?   

44. Frank Tipler 
(1994)   

45. Angela Tilby 
(1995)   

46. Migene Wippler 
(1997)   

47. 
Gerard 
Nahum 
(1956-) 1998 

Began to promulgate, in various scientific circles, a 25-page presentation 
entitled “A Proposal for Testing the Energetics of Consciousness and its Physical 
Foundation”, a cessation thermodynamics proposal to conduct a consciousness-
weighing project to quantify the energy-information of consciousness (the 
“weight of the soul”), at the point of death using a negative entropy theory, and 
estimated that the electromagnetic field soul 
detection device would cost approximately 
$100,000; defined the soul or rather 'residual 
energy/information' after the complete 
dissolution of an organism after death as: 
“Soul is the (obligatory) negative entropy (i.e., 
energy/weight equivalent) that is necessary to 
allow for the nonequilibrium meta-stable 
physical 'quasi-steady-state' of a 
living/conscious biological system.” 
A diagram of Nahum's electromagnetic field 
soul detection device is shown adjacent.  

48. Amit Goswami 2001 In his Physics of the Soul: the Quantum Book of Living, Dying, Reincarnation, and 
Immortality, he discusses entropy.  

49. Leong Ying  2002  

50. Steven Rosen  2002  

51.  2004 

In his Finding a Replacement for the Soul: Mind and Meaning in Literature and 
Philosophy (Ѻ), building on the literary and philosophical challenges presented 
James Joyce’s Finnegan’s Wake and Ludwig Wittgenstein’s Philosophical 
Investigations, asserts that, via the mechanism of literature, we have “we 
produce nonsense and imagine it as sense”; quote: (Ѻ) 
 
“In making such a claim: ‘the soul does not exist’; ‘ether does not exist’, I am 
circumscribing legitimate concepts and claims.”  

52. Len Fisher 2004 

As a child, after being told by his Sunday school teachers that his soul was deep 
inside of him, he shined a flashlight down his throat while looking in a mirror to 
see if he could get a glimpse of his soul, which he imagined was rather like a 
Gummi baby; authored the 2004 Weighing the Soul: the Evolution of Scientific 
Beliefs (2004) and the A Perfect Swarm (2009).  

53. Mary Roach  2005  

54. DMR Sekhar  2006  

55. Brian Schill  2008  

56. Bruce Bathurst 
(c.1945-) 2009 

Argued that he is not a molecule, and that people are not molecules in general, 
per the logic that he has a soul, which is under the operation or auspices of god, 
not measurable by science. 

57. Dorothy Sherrill  2010  
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58. Sukhraj Dhillon 2010 His book Soul and Reincarnation: What Happens to the Soul at the Time of 
Death?, has sections on energy science and the soul (Ѻ). 

59. 

Kurt Bell 
(c.1968-) 

2011 

In his article/blog “Soulless Bag of 
Chemicals”, opened to the following: 
[7] 
“On my better days I regard my wife 
and daughter as ‘soulless bags of 
chemicals.’ To be fair though, I think 
the same of myself and all other 
forms of life. Souls are supernatural 
things beyond perception or measure, 
worthy only of suspended belief 
pending some real evidence or the 
giving up of the tenets of science. 
Chemicals we are…despite the clever 
animation of flesh and musings of mind brought about by the electricity of life. 
So why do we think more of ourselves? How are we so offended by these facts?”  
 
Bell then followed this up with a YouTube vlog (Ѻ), still shown adjacent , about 
how his use of the controversial phrase about how he thought of his wife and his 
daughter as “soulless bags of chemicals”, which he said he heard somewhere, 
borrowed it, and liked it, but that it sparked a heated reaction and “got under 
the skin” of many people, no pun intended. 

60. 

Patrick Fergus 
(1985-2015) 

2014 

Quote: “There's no soul; that’s 
garbage”; response to query by Libb 
Thims on a “What is the Soul 
Comprised of?” poll [N=36]; this 
answer, to note, was also picked as 
most-liked answer by vote. [8]  

 
(add discussion) 
 
See also 
● Do atoms have souls? 
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Soul weight  
In morality theories, soul weight is a theory 
that the sum of one’s actions have a 
correlative moral mass, termed the soul, ba, 
or karma, that can be measured on some 
type of afterlife scale (the original being the 
scale of Maat) and thus quantified morally. 
 
History  
The concept of soul weight, or ‘ba weighing’ 
in its original namesake, originated in the Ra 
theology in circa 2500BC, as described in the 
Egyptian book of the dead and various other 
Pyramid texts, the mass being quantified by 
the actions, right or wrong, of 42 negative 
confessions. An interesting aspect about this 
model is that soul is weighted against the 
force of gravity, although technically speaking 
"mass" is distinct from "weight", the latter of 
which depends on the planet on which the 
measurement is being made. In circa 500 BC, 
the Ra theology based ba weighing concept 
diverged into two new religious derivative versions: B-ra-mha-ic “karma weighing”, a reincarnation based model, and 
Ab-ra-ham-ic “soul weighing”, a resurrection based model, the set of these derivative religions, in modern terms, 
dominate the moral philosophies of over 72 percent of the modern world.  
 
Soul theorists 
Into the modern scientific age, dozens of so-called ‘soul theorists’ have attempted to extend on the premise that the 
weight of one’s actions, in a right or wrong sense, or one’s ‘moral mass’ can be quantified, weighed, or explained 
theoretically in terms of modern science.  
 
Pineal gland 
The most-famous of the so-called soul theories is French scientific philosopher 
Rene Decartes postulate in circa 1620 that the soul is found in the pineal gland 
of the brain, on the logic that this is the only brain organ not divided in two, i.e. 
into bilateral left and right hemisphere parts. 
 
Soul snow 
With the development of low temperature thermodynamics in the 1890s it 
became possible to liquefy all known gases, as epitomized in the work of 
British physicist James Dewar and his Dewar flasks. On this model, in circa 
1895, to disprove the theory of the soul, German biologist Ernst Haeckel 
posited that if the soul exists it must be of a physical form, i.e. some kind of 
gas, and that using the correct technologies one should be able to liquefy the 
soul of a person and thus create a type of ‘soul snow’. Supposedly, because this had never been done, in Haeckel’s 
argument, the soul does not exist. [4] 
 
21 grams 
In 1901, in a letter to a friend, American physician Duncan MacDougall postulated that: 
 
“If personal identity, and consciousness and all the attributes of mind and personality, continue to exist after the 
death of a body, it must exist as a space occupying body.” 
 
To test this theory, later that year he famously began to measure or rather test for a possible change in mass of near-
death patients, the seconds before and after their death point, according to which he found an experimentally 
determined value of 3/4th of an ounce (or 21 grams) as the mass of the “soul substance” leaving the body of a person 
at the point of death. [1] 
 

 

Circa 1500BC depiction of the weighing of the soul: a process in which the 
moral value, moral mass, or soul weight of a person's lifetime actions, right 
or wrong, are quantified numerically. 

 

The pineal gland: a neurological mass 
and the supposed location of the soul 
according to French philosopher Rene 
Descartes. 
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Mass-energy equivalence 
In 1905, German-born American physicist Albert Einstein introduced his formulation of the equivalence between 
mass and energy, in the form of his most-famous first law mass-energy equivalence: [2] 
 

 
 
and alternative second law of mass-energy equivalence: 
 

 
 
In the decades to follow, thinkers began to use the logic of these two equations to speculate on the possible idea that 
one's soul or after death moral mass might be associated with a type of energy and that this soul energy, being a 
measure of one's soul mass (or karma mass) might be able to be quantified or described scientifically or rather 
thermodynamically on the logic that according to a combination of Einstein's second law and either the conservation 
of energy, conservation of force, or first law of thermodynamics, that one's moral mass (or soul mass) at death might 
be conserved in such a way that it transforms into pure energy or is some type of moral energy at the point of death 
that mediates in some way in the structure of the universe.  
 
One example of this type of approach being American chemical engineering physician Gerard Nahum’s 1998 
“Proposal for Testing the Energetics of Consciousness and its Physical Foundation”, in which he postulated that at the 
time of death mass of one's soul would transform into energy to the information content of one consciousness, 
according to thermodynamic versions of information theory (e.g. Shannon entropy, negative entropy, etc), should be 
able to be measured by finely tuned electromagnetic detectors, and thus be quantified. [3]  
 
Bond energy 
In 2003-2007, American electrochemical engineer Libb Thims worked out a prototype theory called cessation 
conservation hypothesis, reasoning to the effect the moral essence of a person, at the point of termination, might be 
able to be quantified in terms of the energetic content, moral or amoral, of the summation of one's interpersonal 
human chemical bonds, left residual at death (cessation), thereafter becoming continuity bonds or transformed 
bonds or effects in the minds and post-cessation reconstructed bonds of the next generation. The basic model 
assumes that (a) human chemical bonds exist, (b) that all chemical bonds have a quantifiable amount of bond energy, 
(c) that energy is conserved according to the conservation of energy, whereby, accordingly, at any given moment, on 
average, a person's total bond energy can be quantified by the following formula: 
 

 
 
where Es is the bond energy or "energy signature" of a person or human molecule embedded in a larger connective 
matrix-style transforming social structure, L the number of total acquaintance bonds in ones existence (200 being the 
average number on one's social network, e.g. friends, family, work associates, etc) 300 to 5,000 being the number of 
people one knows by name), and the ½ factor quantifying the factor that bonds between atoms and molecules are 
typically shared bonds, hence bond energy will be divided by two, on average. [5] 
 
Coupling theory  
The modern way we interpret the Egyptian theory of the "ba", the idea that each person has a moral weight (called 
the soul or karma), the mass of which is based on the sum of each person's total set of actions (good or evil) in their 
existence, which if light enough will allow the person to either (a) get afterlife and transcend to heaven (Ab-ra-ham-ic 
version) or (b) escape samsara and achieve nirvana (B-ra-hma-ic version), is to re-interpret good and evil in terms of 
the thermodynamic terms "natural" (good) and "unnatural" (evil), the essential outline of this view first presented in 
English thermodynamicist Edward Guggenheim's 1933 Modern Thermodynamics, the structural details of which are 
extensive to say the least. The gist of the model, is that in thermodynamics, "free energy coupling theory", as was 
first outlined in terms of Lewis thermodynamics in German-born American biochemist Fritz Lipmann's famous 1941 
"Metabolic Generation and Utilization of Phosphate Bond Energy", which itself was based on previous scatters works 
on the puzzle as to how to explain the energetics of frog leg movement, posits that according to the following 
equation: 
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which is called the Lipmann coupling inequality, that as long as the sum of the Gibbs free energy changes for all 
"natural", symbol , processes or reactions (good processes and reactions, in anthropomorphic speak), in a given 
coupled system, plus the the sum of the Gibbs free energy changes for all "unnatural", symbol , processes or 
reactions (evil processes and reactions, in anthropomorphic speak), in a given coupled system, is negative or has a 
measurement value less than zero then the process as a whole will be natural and spontaneously progress or occur. 
In modern times, this is known popularly as the "free energy coupling" model of driven energy transformations, the 
textbook example being the model of ATP as a type of "energy currency". 
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Soulless bag of chemicals  
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In hmolscience, soulless bag of chemicals is a term employed, 
generally, to capture the Darwinian-implications view of what 
exactly or explicitly a human is, in the context of an overtly 
godless, religious-free, non-metaphysical universe, driven and 
brought into formation by the principles of natural selection, 
physical science, and physicochemical sciences, in regards to 
universal operation, in the context of the molecules-to-man 
evolution paradigm. 
 
Overview 
The etymology of premise that people are evolved “bags of 
chemicals” traces its origin to a combination of English gene-
based evolution theorist Richard Dawkins and his 1986 The Blind 
Watchmaker, wherein he asserts that evolution works by blind 
random chance, not via the handling or initiation of a designer, in 
which he explains how the bombardier beetle is filled with the 
defense-mechanism chemical hydroquinone 6H4(OH)2 and 
hydrogen peroxide H2O2, which the beetle squirts out in defense 
in times of distress or danger. [7] In 1999, English astronomer and 
astrophysicist Michael Rowan-Robinson, in his The Nine Numbers 
of the Cosmos, citing Dawkins' The Blind Watchmaker, describes 
people or a human specifically, in his “We Exist” chapter, as a “bag 
of chemicals”, after which the term caught on, virally: [1] 
 
“What are we made of? Bones, flesh, blood, skin? The four humours of the alchemists? A bag of chemicals? The idea 
that turns out to be really powerful is that we are made of atoms. This was suggested by a group of Ionian 
philosophers of the sixth century BC, especially Leucippus and Democritus, the greatest of the so-called pre-
Socratics.”  
 
In 2008, Dawkins, in his 2008 River Out of Eden: a Darwinian View, began employing and or adopting the phrase "bag 
of chemicals", in reference to a cell. [6]  In 2011, secular thinker Kurt Bell, an article/blog titled “Soulless Bag of 
Chemicals”, opened to the following: [2] 
 
“On my better days I regard my wife and daughter as ‘soulless bags of chemicals.’ To be fair though, I think the same 
of myself and all other forms of life. Souls are supernatural things beyond perception or measure, worthy only of 
suspended belief pending some real evidence or the giving up of the tenets of science. Chemicals we are…despite the 
clever animation of flesh and musings of mind brought about by the electricity of life. So why do we think more of 
ourselves? How are we so offended by these facts?”  
 
Bell then followed this up with a YouTube vlog about how his use of the controversial phrase about how he thought 
of his wife and his daughter as “soulless bags of chemicals”, which he said he heard somewhere, borrowed it, and 
liked it, but that it sparked a heated reaction and “got under the skin” of many people, no pun intended. Thereafter, 
into the 2010s, the phrase began to take root, whether arisen independently or via the "heard somewhere" method, 
or by possibly by Bell (or others). The following are a few example usages of the phrase: 
 
“Think about atheism for a second. As an atheist, you must believe that you are the result of the purely mindless, 
random chance interaction of particles over an immensely long period of time—the classic monkey typing 
Shakespeare scenario. (I know that the origin of species involves natural selection—however what created our 
universe with natural laws, which make life possible? Blind chance.) Being a soulless bag of chemicals created by 
unguided, meaningless random chance you of course have no free will. You are merely a zombie acting automatically 
according to the chemicals swishing around in your brain. I don't find this too plausible for many reasons.” 
— Jacob Stein (2012), “Does Egyptian History Contradict the Torah”, Jan 10 [4] 
 
“If Darwin was right, man is nothing more than a soulless bag of chemicals or equally soulless hominid and there is 
no ultimate fixed meaning or higher purpose to life except what we choose.” 
— Linda Kimball (2013), “Our Only Defense Against the Destructive ‘Me’ Generation & Antichrist Utopianists”, Aug 20 [5] 
 
The term "soulless bag of chemicals", as of 2014, has yet to make it into GoogleBooks, and seems to presently reside 
in the spontaneous colloquial vernacular of the blogosphere, videos, and forums. 

 

Secular thinker Kurt Bell discussing (2011) reaction, in 
peripatetic video style (Ѻ), to his controversial 
labeling of his wife and child, from a secular 
perspective, as "soulless bags of chemicals". One 
response video was made, once available here: (Ѻ); 
albeit, now private, wherein a English/Austrian man 
explained his agnostic semi-favored support for Bell’s 
premise, albeit with his doubt’s and objections 
scattered in.  
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Soul scene 
In 2008, in Breaking Bad, third episode, “… And the 
Bag’s in the River”, season one, the show opens to 
Professor White cleaning up the human that had 
been dissolved in hydrofluoric acid (shown adjacent; 
lower left), amid which his mind reflects back to, it 
seems, his college days, and dialogue with a 
woman, possibly his lover at the time, as shown 
adjacent right (main image), wherein she reads off 
the percentage of elements of a human, in moles, to 
him and he writes them down on a chalkboard, as 
follows: 
 
Hydrogen (H) 63%  
Oxygen (O) 26% 
Carbon (C) 9% 
Nitrogen (N) 1.25% 
Calcium (Ca) 0.25% 
Phosphorus (P) 0.19% 
Sodium (Na) 0.04% 
Iron (Fe) 0.00004%  
 
at the end of which he comments how he thinks that something is missing, to which the woman replies “the soul”?  
 
See also 
● Heated chemical scum | Stephen Hawking (1995) (Ѻ) 
● Human | see: Physical models timeline 
● Soulless molecules | Bruce Bathurst (2009)  
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Sousa, Tania   
In hmolscience, Tania Sousa (1974-) is a Portuguese environmental engineer and 
ecological thermodynamicist noted for [] 
 
Overview 
In 2006, Sousa, “Is Neoclassical Microeconomics Formally Valid? An Approach based on 
an Analogy with Equilibrium Thermodynamics”, together with Tiago Domingos, they 
attempt to do the following: 
  
“We show that neoclassical economics is based on a wrong formulation of classical 
mechanics, being in fact formally analogous to equilibrium thermodynamics. The 
similarity between both formalisms, namely that they are both cases of constrained 
optimisation, is easily perceived when thermodynamics is looked upon using the Tisza–
Callen axiomatisation. In this paper, we take the formal analogy between equilibrium 
thermodynamics and economic systems far enough to answer the formal criticisms, 
proving that the formalism of neoclassical economics has irreversibility embedded in it.”  
 
In 2007, Sousa, in her PhD dissertation “Thermodynamics as a Substantive and Formal Theory for the Analysis of 

 

An illustrated diagram, with the CHNOPS elements enlarged, of the 
"soul" scene from the third episode, season one, of Breaking Bad, 
wherein Walter White and a woman list the elements of a human 
and speculate on the "soul" as the thing missing from the list. 



4618     Hmolpedia 
Economic and Biological Systems”, promulgated a mixture of ecological thermodynamics, economic thermodynamics, 
and chnopsological thermodynamics, the gist of which is summarized as follows: [1] 
 
“This dissertation explores a formal analogy between microeconomics and equilibrium thermodynamics; obtains a 
definition of irreversibility in economic behavior; [carries] the isomorphism between thermodynamics and economics 
much further including the definition of Legendre transforms, Maxwell relations, Le Chatelier Principle, and first order 
phase transitions in economic systems; the equivalence between variables used in microeconomics and 
thermodynamics is established [see: HT variables table], new results are obtained in both fields and the differences 
between the two optimization problems are systematized; [followed by a] substantive integration between 
thermodynamics and biology.” 
 
(add overview) 
 
Education 
Sousa completed her BS in environmental engineering in 1998 at Instituto Superior Tecnico, an MS in ecology, 
management, and modelling of marine resources with a dissertation on “Meteorological Forecasting in Continental 
Portugal with MM5” at the Technical university of Lisbon, and her PhD in 2007 with a dissertation on 
“Thermodynamics as a Substantive and Formal Theory for the Analysis of Economic and Biological Systems” Vrije 
University, Amsterdam and Technical University of Lisbon. [2] 
 
See also 
● Jeff Tuhtan 
 
References 
1. Sousa, Tania and Domingos, Tiago. (2006). “Is Neoclassical Microeconomics Formally Valid? An Approach based on 
an Analogy with Equilibrium Thermodynamics” (abs), Ecological Economics, 58(1):160-69. 
2. Sousa, Tania. (2007). “Thermodynamics as a Substantive and Formal Theory for the Analysis of Economic and 
Biological Systems” (abs) (pdf), PhD thesis, Vrije University, Amsterdam and Technical University of Lisbon, Feb 07. 
3. Tania Sousa (cv) – Bio.uv.nl. 
 
Further reading 
● Sousa, Tania, Mota, Rui, and Domingos, Tiago. (2006). “Thermodynamics of Organisms in the Context of Dynamic 
Energy Budget Theory” (abs) (pdf), Physical Review E, 74(5):051901:1-15.  
 
External links 
● Tania Sousa (faculty) - Environment and Energy Section, Instituto Superior Técnico, Lisboa.  
 

Southern, John   
In thermodynamics, John Southern (1758-1815) was an engineering assistant and employee to 
engineers Brit Matthew Boulton and Scot James Watt notable for his 1796 invention of the 
indicator diagram, a modification of the earlier circa 1790 invention of the indicator, a device for 
measuring steam pressure in the piston and cylinder.  In 1782, Matthew Boulton (1728-1809) 
introduced Southern, then aged 24, an aspiring musician of sorts, to James Watt, who thereafter 
became Watt’s assistant and right-hand man, becoming partner in 1810. (Ѻ)  
 
Indicator 
The ‘indicator’ was invented by engineers Brit Matthew Boulton and Scot James Watt in circa 1790 
and evidence for its use is found in a long series of 1793 experiments of Watt’s friend George Lee 
at the Philips & Lee cotton spinning factory, which had bought a Watt rotative engine in 1792. In his experiments, Lee 
had used an indicator to measure the highest and lowest pressures reached in the cylinder. 
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Indicator diagram  
In early 1796, Southern invented the indicator diagram; a 
version which is shown below: (Ѻ)  On 12 April 1796, after 
hearing of Southern’s invention of the indicator diagram 
method, Lee wrote:  
 
“I am like a man parch’d with thirst in the expectation of 
relief, or a woman dying to hear (or tell) a secret—to know 
Southern’s mode of determining power.”  

Southern's invented device was that whereby a pencil 
replaced the pointer on the indicator and traced a line, 
recording the pressure, on a paper which moved backward 

and forward in pace with the piston. The line traced out was a graph, representing a plot of the pressure against the 
displacement of the piston. A week later, after being told more about the invention, he commented: 
 
“Southern’s scheme is highly scientific and ingenious but will require nicety in the execution—a good experiment 
upon a pump engine would not be amiss.”  
 
Watt and Southern's device, afterwards given the name ‘indicator diagram’, were said to have quickly realized that 
the indicator diagram could be used to give a direct measure of an engine’s power. [2] 
 
Thermodynamics 
Southern's indicator diagram method was utilized in the 1834 paper "Memoir on the Motive Power of Heat" by 
French engineer Emile Clapeyron in such a way as to put the 1824 verbal description of the Carnot cycle into a more 
rigorous graphical methodology as to how the pressure volume work the working body of the steam engine does in 
one cycle. This paper then came into the hands of William Thomson (1848) and from him into the hands of Rudolf 
Clausius (1850) after which the science of thermodynamics was founded. [3] 
 
Education 
Little seems to be known about Southern. He authored the 1785 book A Treatise on Aerostatic Machines and 
contributed to the 1814 Encyclopedia Britannica and steam and steam engines. [3] Southern, in latter years, was 
described as one of Watt's good friends. 
 
Quotes 
The following are related about quotes: 
 
“The indicator was invented by Watt and the sliding board and tracer were afterwords added by Southern.” 
— Thomas Tredgold (1838) [1]  

 

 

 

Diagram of the indicator (vertical part), which gives a 
reading of pressure, invented by James Watt and Matthew 
Boulton in 1790, and the sliding board (horizontal part) and 
pencil tracer (attached to the indicator), invented by 
Southern in 1796, which makes an 'indicator diagram', the 
pressure-volume graph (drawn on the sheet).  
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Southgate, Christopher   
In hmolscience, Christopher Southgate (1953-) is an English biochemist noted for his 
1993 to present publications and teaching efforts on the science-religion debate. 
 
Overview 
In 1991, New Testament scholar Richard Burridge suggested to Southgate that he use 
his background in experimental science to work on and discussion on the science-
religion debate; which resulted in a course he began teaching at in 1993 at the 
University of Exeter. [1] In 2005, Southgate, in his God, Humanity, and the Cosmos, 
noted that in 1984 Robert Russell developed the theory that a future universal 
eschatological state will be characterized by a suspension of the second law of 
thermodynamics. [2] In 2008, Southgate, in his The Groaning of Creation: God, 
Evolution, and the Problem of Evil, discussed views on the second law of 
thermodynamics in the context of evil, e.g. the problem of evil, and other religious 
thought. [3]  
 
Education 
Southgate originally trained as a biochemist at the University of Cambridge. He is an honorary fellow in theology at 
the University of Exeter, England and a visiting scholar at the graduate theology union in Berkeley, California. 
 
Quotes | Cited 
The following are quotes cited by Southgate: 
 
“Should the final future as forecasted by the combination of big bang cosmology and the second law of 
thermodynamics come to pass, then we would have proof that our faith has been in vain. It would turn out that there 
is not God, at least not the God in whom the followers of Jesus have put their faith.” 
— Ted Peters (1993), God and Trinity [3]  
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Spanner, Douglas   



   Volume Seven (Rb-Sw)       4621 
In hmolscience, Douglas C. Spanner (c.1920-) is an English biophysicist noted for his 
1973 to 2004 efforts to give a middle ground digression on the choice between 
evolution theory meaning and Biblical meaning, in respect to questions like "who am 
I?" and "how did I get here?" 
 
Overview 
In 1964, Spanner, in his An Introduction to Thermodynamics: Experimental Botany, 
modeled a leaf as a heat engine, attempts to outline the criterion for spontaneity and 
thermodynamics in living systems, and of note includes an interesting section on the 
the graphical nature of the a total differential . [1] In 1973, Spanner, being a life long 
reader of the Bible, as he says, was ordained to the non-stipendiary ministry of the 
Church of England. In 1987, Spanner, in his Biblical Creation and the Theory of 
Evolution, stated that he considers his viewpoint a neutral stance between science and 
religion. [3] In 2004, Spanner, in his online Creation and Evolution, which is sparse with 
reference to the second law, summarized his Christian-sided view, and took issue with 
the anti-theistic views of Richard Dawkins, Peter Atkins, and Daniel Dennett; the following of which seems to be his 
abstract:  
 
“Two of the most important and serious questions people ever ask are surely, ‘Who or what am I?’ and, ‘How did I 
come to be here, on earth?’ In adulthood they tend to become snuffed-out by the pressures of everyday life; and for 
many, life ends at last like a tale which is told, with a sigh, and without any satisfactory answer having ever been 
found. Two sources which claim to give us such an answer are the Judaeo-Christian Scriptures, and evolutionary 
science; in other words, the Bible and the experts in Darwinism. The latter currently get very good publicity through 
the highly exciting and confident writings of biologists like Richard Dawkins and philosophers like Daniel Dennett, 
backed-up as they often are by secular cosmologists and the authors of science fiction. The answers they give invoke 
many ideas outside the stock-in-trade of the ordinary man or woman, and are usually at a specialist level above their 
ability to challenge; the listener is accordingly left with conclusions only half-believed because he is out of his depth 
and because they often run counter to deep intuitions.”  
 
Spanner argues, for instance, that passages from the Genesis sections of the Bible “fills the cosmic horizon with 
hope”, “in spite of the second law of thermodynamics [which] predicts an ultimate heat death of the universe.” [4]  
 
Education 
Spanner completed his undergraduate work in chemistry at Imperial College, London. He completed his PhD in 1951 
in biology and a DSc in 1972. [2] He was the chair of the department of plant biophysics at the University of London, 
retiring from that position in 1978.  
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Spark  
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In science, spark (TR:91) is an electric 
discharge; often used in the sense of being 
or acting as the activation energy barrier 
trigger to a combustion reaction, physical 
combustion or social combustion.  
 
Overview 
A number of people assert that 28 Jun 1914 
shooting of Austro-Hungarian Archduke 
Franz Ferdinand by the Bosnian Serb 
student Gavrilo Princip, a member of the 
Serbian terrorist organization Black Hand, 
was the "spark" led to the tipping point, 
that, within thirty days, led to a global chain 
reaction that led to WWI, claiming ten 
million lives, and followup WWII, claiming 
another thirty million. [1] 
 
Quotes 
The following are related quotes: 
 
“The affinity basically indicates, what 
people normally call ‘chemistry’ or the 
‘spark’. This chemistry pretty much 
depends on the compatibility, like having 
similar likes, similar hobbies, similar ways of thinking, the more affinity the lowest energy and therefore more 
stability. It sounds tricky, but it is a fundamental principle. Sometimes we think love can manage everything, which 
for some exceptional cases it can, but there must be affinity in order to be stable.” 
— Andres Florez (2013), “Thermodynamics of Love”, Mar 19 [2]  
 
“Why is defining life so frustratingly difficult? Why have scientists and philosophers failed for centuries to find a 
specific physical property or set of properties that clearly separates the living from the inanimate? Because such a 
property does not exist. Life is a concept that we invented. On the most fundamental level, all matter that exists is an 
arrangement of atoms and their constituent particles. These arrangements fall onto an immense spectrum of 
complexity, from a single hydrogen atom to something as intricate as a brain. In trying to define life, we have drawn a 
line at an arbitrary level of complexity and declared that everything above that border is alive and everything below it 
is not. In truth, this division does not exist outside the mind. There is no threshold at which a collection of atoms 
suddenly becomes alive, no categorical distinction between the living and inanimate, no Frankensteinian spark. We 
have failed to define life because there was never anything to define in the first place.” 
— Ferris Jabr (2013), “Why Life Does Not Really Exist”, Dec 2 [3] 
 
See also 
● Spark of life theory  
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Spark of life theory  

 

A depiction of a spark, in an electric discharge device, of the Miller-Urey 
experiment variety. 
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In life theories, spark of life theory refers to the 
premise that one particular second in past history 
of the formation of the solar system, in the 
context of the nebular hypothesis, an electrical 
spark put into, engendered, or created in some 
type of primordial matter brought about the first 
life form.  
 There seems to be two distinct versions of 
the spark of life theory, one holding that the first 
form of life came into existence following “one 
spark” or on one particular "spark day"; the other 
holding that life came into existence or rather 
emerged as some would to label things, following 
prolonged sparking. 
 The spark of life theory is nearly similar to 
the lightening origin of life theory, except that 
the latter holds that life was created following a 
long period of electrical activity due to 
atmospheric lightening. A precursor to the spark 
theory of life was the gunpowder theory of life. 
 
Galvani 
In 1771 (or 1776), as the story goes, Italian 
physician-physicist Luigi Galvani (1737-1789) was 
slowly skinning a frog at a table where he had been conducting experiments with static electricity by rubbing frog 
skin. Galvani's assistant touched an exposed sciatic nerve of the frog with a metal scalpel, which picked up a charge. 
At that moment, they saw sparks and the dead frog's leg kick as if in life. The observation made Galvani the first 
investigator, supposedly, to make an experimental connection between electricity and animation (or life). This finding 
provided the basis for the new understanding that electrical energy (carried by ions), and not air or fluid as in earlier 
balloonist theories, is the impetus behind muscle movement. 
 In more detail, a series of experiments, Galvani, working at the University of Bologna, found that the electric 
current delivered by a Leyden jar or a rotating static electricity generator would cause the contraction of the muscles 
in the leg of a frog and many other animals, either by applying the charge to the muscle or to the nerve. In the 
strange case of Galvani's frog, this twitching happened even when its legs were not in a direct circuit with the 
machine. Galvani had placed the lower section of a dissected frog on a table near a plate-type electrical machine. 
 Then two things occurred simultaneously causing Galvani to stop and wonder. An assistant was drawing a spark 
from the brass conductor of the electrical machine when a knife held in his hand touched the crural or sciatic nerve 
passing through the lower part of the spine into the frog's legs. There was an immediate twitch of the muscles and a 
kick of the legs as if a severe cramp had set in. Galvani wrote: [5] 
 
"While one of those who were assisting me touched lightly, and by chance, the point of his scalpel to the internal 
crural nerves of the frog, suddenly all the muscles of its limbs were seen to be so contracted that they seemed to 
have fallen into tonic convulsions." 

 

An illustration, from the 2011 Time Magazine article section "Electricity 
Crackles to Life", showing Italian Luigi Galvani conducting 1791 
experiments of the ability of sparks or electricity to produce movement 
in dead matter (what he termed as "animal electricity"); a further 
perusal of his 1771 discovery that dead frog legs can be made to twitch 
when connected to an metal-junction type of electrochemical circuit 
(frog legs suspended by copper hooks on an iron rail, the arc or switch 
made by touching a scalpel of the foot to the rail). [6] 
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Shelley 
Galvani’s so-called animal electricity theory and experiments, as they 
came to be known, later served as the basis to Mary Shelley's famous 
1818 story of Frankenstein, about a deanimated-body-part assembled 
human brought to life by electricity, the decisive moment of life 
creation by spark being as follows: [8] 
 
"I collected the instruments of life around me, that I might infuse a 
spark of being into the lifeless thing that lay at my feet. … By the 
glimmer of the half-extinguished light, I saw the dull yellow eye of the 
creature open; it breathed hard, and a convulsive motion agitated its 
limbs." 
 
Shelley’s story emerged amid heated disputes among London 
physicians over the nature of life itself. Against the view of 
mechanists and materialists, who argued life could be reduced to the 
complex organization of physiology, vitalists asserted that some other 
force or spirit must be superadded to bodies to achieve living 
animation. [9] Vitalist John Abernethy thus declared, "The 
phaenomena of electricity and of life correspond." [10] To support 
their case, vitalists often pointed to the "animal electricity" of 
Galvani. Italian physicist Alessandro Volta, however, rejected 
Galvani’s claim that such animal electricity was a distinctive form of 
electricity, and simulated it by bringing different metals into contact 

in moisture, thus contributing to his invention of the "voltaic pile" or battery. Volta’s experiments troubled vitalist 
accounts, but dramatic experiments supported them. [9] In London in 1803, and again in Scotland in 1818, 
experimenters charged the bodies of dead criminals with electricity to witness astonishing convulsions and spasms, 
suggesting electricity was essential to life: "[E]very muscle in his countenance was simultaneously thrown into fearful 
action: fear, horror, despair, and ghastly smiles, united their expression in the murderer’s face, surpassing far the 
wildest representations of a Fuseli or a Kean." [11] 
 
Darwin 
The dominate version of the spark of life theory, however, seems to have been first put forward in an 1871 letter 
from Englishman naturalist Charles Darwin to botanist Joseph Hooker, wherein Darwin made the suggestion that: [1] 
 
“The original spark of life may have begun in a warm little pond, with all sorts of ammonia and phosphoric salts, 
lights, heat, electricity, etc. present, so that a protein compound was chemically formed ready to undergo still more 
complex changes.”  

 

The 1983 Berni Wrightson depiction of 
frankenstein: a body brought to life (reanimated) 
via electricity. [12] 
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The 1952 Urey-Miller experiment famously tested the 
spark of life theory, the results of which showed that 
sparks ignited in a chemical broth, over several days, 
could make amino acids. The 2000 book The Spark of 
Life: Darwin and the Primeval Soup, by Christopher 
Willis and Jeffrey Bada, which originated from a 1998 
origin of life symposium, seems to give a cogent 
history of the spark of life theory. [2] In the 2010 book 
The Universe, God, and Us, American writer Provident 
Peterson outlines a real screwy theory—a mixture of 
God, the periodic table, with focus on a special type of 
God-infused carbon atom, which he calls the alpha—
in which hydrogen reacted with other hydrogen 
atoms, following the Big Bang, forming all the 
elements of the periodic table and various other 
larger molecules, such as water, and that eventually, 
through the interactions of heat and gravity, a 
chemical soup of all known elements and water, in the 
state of chaotic reactions, had formed on the surface 
of the earth, after which “one specific element 
resulted in the first spark of life” to eventually evolve 
to create the “human molecule”. [3] 
 
Discussion 
The central difficulty with the so-called "spark" theory 
is that it implies perpetual motion or rather perpetual motion of the living kind in the sense that once the spark kicks 
the one specific primeval reaction past the activation energy point that the so-called "organic reaction" takes off on 
its own, no longer needing the spark or electricity to keep it going, jumps into the phase of Darwinian evolution, and 
acquires a form of "self drive" or "self motion", all of which is incongruent and hence resultantly, following prolonged 
introspection, a defunct theory (see: defunct theory of life). 
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Spark of the tongue  

 

The 1952 warm pond experiment of American chemists Stanley 
Miller and Harold Urey, according to which the so-called 
"components" of life can be synthesized from simple inorganic 
components, following several days of "sparking". [7] 
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In hmolscience, “spark of the tongue” (James, 150), “torch of the 
spoken word” (Hitler, 1925), or “heated speeches” (Beg, 1987), 
refers to the parallel of the ability of the tongue, in thermal word 
usage, to enflame social matter, e.g. a person, crowd, or society, 
sometimes resulting in social combustion (see: social combustion 
theory), WWI (1914-1918) and WWII (1939-1945) being two 
historically detailed examples were "words" produced heated "war" 
(see: hot war | cold war), similar to the ability of a spark or torch in 
lighting a forest fire, via the triggering of activation energy (see: 
social activation energy). 
 
James 3:5 
In circa 150, James, in the fifth of his twenty-two epistles (didactic 
letter), as found in the New Testament of the Bible, compared the 
enflamement capability of speech in a dry ear or crowd to that of a 
spark in kindling or a dry forest; the in-context statement of which 
James 3:3-6, according to King James Version (1611) translation, 
reads as follows: [1] 
 
“Behold, we put bits in the horses' mouths, that they may obey us; 
and we turn about their whole body. Behold also the ships, which 
though they be so great, and are driven of fierce winds, yet are they turned about with a very small helm, 
whithersoever the governor listeth. Even so the tongue is a little member, and boasteth great things. Behold, how 
great a matter a little fire kindleth! And the tongue is a fire, a world of iniquity: so is the tongue among our members, 
that it defileth the whole body, and setteth on fire the course of nature.” 
 
The modern rendition (Ѻ) of James 3:5, according to the New Living Translation (1996), is as follows: 
 
“The tongue is a small part of the body that makes grand speeches, similar to tiny spark that sets a great forest on 
fire.” 
 
(add discussion) 
 
Hitler  
In 1925, Adolf Hitler, in his Mein Kampf, stated 
the following: [2] 
 
“All great movements are popular movements. 
They are the volcanic eruptions of human 
passions and emotions, stirred into activity by 
the ruthless goddess of distress or by the torch 
of the spoken word cast into the midst of the 
people.” 
 
Here we see Hitler conceptualizing the “spoken 
word” as something that can act like an 
activation energy lowering factor to the 
triggering of a large scale social chemical 
reaction, the way a match can ignite wood or 
gasoline in a combustion reaction. Hitler, by 
1934, true to his national socialism philosophy, 
no-doubt using the above model in mindset, had 
seized complete control of Germany and by 
1938 had begun to occupy Austria and parts of Czechoslovakia, by 1939 Poland, by 1940 Denmark, Norway, Holland, 
Belgium, France, Romania, and Yugoslavia, and by 1941 had begun to invade Russia, with supposed aims to conquer 
all of Europe. [5] The combustion process typically can be started in two ways, namely by bring a substance to its 
flash point, the temperature at which a substance will ignite when a spark or flame is applied, or by bringing a 
substance to its kindling point or autoignition temperature, the temperature at which a substance will ignite, without 
the need of an applied spark or flame. The autoignition temperature of a substance is the lowest temperature at 
which it will spontaneously ignite (spontaneous combustion) in a normal atmosphere without an external source of 
ignition, such as a flame or spark. This temperature is required to supply the activation energy needed for 
combustion.  
 

 

A 2012 DeviantArt.com “fiery tongue” (Ѻ) with the 
James 3.5 "spark of the tongue" quote overlaid.  

 

In 1925, Hitler alluded to the idea that the "torch of the spoken word", 
when thrown into the crowd, can act as something that starts a social 
fire, akin to a spark igniting gasoline combustion or a torch thrown into a 
large pile mound of dry wood, an action depicted in a scene from the 
1987 film Predator, above left, wherein Dutch (Arnold Schwarzenegger ) 
throws a lit torch onto the a large pile of dry wood on the forest floor; 
which would give seem to suggest that the people of Germany going into 
the mid to late 1930s were becoming akin to a type of dry wood or 
combustible substance at or near its flash point (spark required) or 
autoignition temperature (no spark required), depending. [4]  
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Social pressure 
The temperature at which a chemical will ignite, to note, decreases as the pressure or oxygen concentration 
increases. [6] Here, we may see, by extrapolation, via human chemical reaction theory, that the increase in the social 
pressure in Germany in the early 1930s may have worked to lower the autoignition temperature of the German 
people, and thus may have ignited on its own without the need of an external spark or flame to cross the activation 
energy barrier. Hitler, however, seems to have argued that his "spoken words" acted as the activation energy spark 
or flame, which would imply that the Germans were at or near their flash point, not their autoignition temperature, 
in July 1934, after the death of President Hindenburg, Hitler declares himself “Fuehrer and Reich Chancellor” over 
German and abolishes the title of President. 
 
“At the risk of appearing to talk nonsense I tell you that the national socialist movement will go on for 1,000 years!... 
Don't forget how people laughed at me 15 years ago when I declared that one day I would govern Germany. They 
laugh now, just as foolishly, when I declare that I shall remain in power!” 
— Adolf Hitler (1934), to a British correspondent in Berlin, June [7] 
 
Technically, it would seem to be possible that spoken words (sound) could be employed as a means to start a fire 
they way rubbing of sticks together can create fire in leaves or kindling via friction. Although, it is difficult to find a 
citation, it has been suggested that as sound transmitted through powerful speakers can create vibration in objects, 
that such vibrations in materials rubbing against each other could work to start a fire via heated-generated friction, 
hence validating Hitler's spoken word argument. 
 
Oxidant concentration  
In respect to autoignition temperature being lowering when the oxygen concentration increases, in respect to the 
German people, this extrapolation is more blurry. Combustion, technically, is a sequence of exothermic chemical 
reactions between a fuel and an oxidant accompanied by the production of heat and conversion of chemical species. 
The following is a typical combustion reaction between methane (fuel) and oxygen (oxidant):  
 

 
 
In comparison to Hitler's spoken words social ignition model, it would seem that the fuel is the German people and 
the oxidant are the people of the surrounding countries, that when put into contact or mixed can ignite, given the 
right temperature and possibly the right spark or spoken words. 
 
Beg 
In 1987, Pakistani organometallic chemist Mirza Beg, in his New Dimensions in Sociology, outlined the following so-
called "speech heat theory", in respect to the period shortly before the riots and manslaughter of Direct Action Day 
(16 Aug 1946), as follows: [3] 
 
“The speeches made by Hindu extremists generated high heat in their society. Their emotions were set so high as to 
interact with violent force with the Muslims and this led to widespread riots, killings, arson and looting.” 
 
This, supposedly, was one of the reaction mechanism steps that led to India and Pakistan to becoming independent 
and self-governing, in the so-called timeline of British India. (Ѻ)  
 
Lotka 
In 1925, Alfred Lotka, in his §17: “The Carbon Dioxide Cycle”, opened to the following section of James 3:5: [8] 
 
“Behold how great a matter a little fire kindleth.” 
— James (150AD), Epistle of James, in: Bible, James 3:5 
 
Lotka goes on in the opening of this chapter, building on his previous chapter §1:Regarding Definitions, to argue that 
the flame model of life is untenable: 
 
“If the lamp of life is a poetic symbol, it is an image essentially true to fact. Not only is life, in particular animal life, 
largely a combustion process: like the flame, life reaches out for fuel, and with the power gained, strains again for 
more. Like the flame it consumes, and it spreads. And as the fire sends out sparks, of which many die, but a few, 
falling upon favorable ground, flare up as a second generation, in reproduction of the parent flame; so the living 
creature scatters its seed, some to die, but some also to live again the life of the parent.  
 ‘But’, someone perhaps will remark, ‘a fire may start without preexisting flame; whereas all life is itself begotten 
of life.’ Is this distinction really so fundamental? In nature undisturbed by man the starting of a fire spontaneously is a 
rare event; and that, after all, is the most that we can say positively regarding the origination of life from the non-
living it is either so rare or so unobtrusive an event as to have escaped our observation.  
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Compare F. J. Allen's view, as presented by L. L. Woodruff in The Evolution of the Earth and its Inhabitants, 1919, p. 
102: "Life at this stage was of the humblest kind, since there were no definite organisms, only diffuse substances 
trading in energy, and between this stage and the evolution of cellular organisms an immense period elapsed." If this 
picture of the beginning of life is true to fact, the process was unobtrusive; probably, if we were shown a specimen of 
such elementary "living" matter, we should not recognize it as such. All this is in accord with what has been said in an 
earlier chapter regarding the definition of life. If we continue to use the word life, this is merely a matter of 
convenience and does not imply any departure from the point of view set forth in the opening chapters 
[§1:Regarding Definitions]. See also (pg. 19): 
 ‘We shall, wherever convenient, continue to employ the terms life, living organism, merely as a matter of 
convenience. This use of the terms does not imply or resuppose any precise distinction between living and non-living 
matter; it merely rests upon the fact that in most cases ordinarily met there is essentially universal agreement as to 
whether a portion of matter is to be classed in the first or in the second category. We will adopt the policy of Sir 
William Bayliss:  
 
“If asked to define life I should be inclined to do as Poinsot, the mathematician did, as related by Claude Bernard: ‘If 
anyone asked me to define time, I should reply: Do you know what it is that you speak of? If he said Yes, I should say, 
Very well, let us talk about it. If he said No, I should say, Very well, let us talk about something else’.”  
 
The ideal definition is, undoubtedly, the quantitative definition, one that tells us how to measure the thing defined; 
or, at the least, one that furnishes a basis for the quantitative treatment of the subject to which it relates. We have 
already spoken of evolution. Most of what follows will relate directly or indirectly to evolution. It will be well here, 
while discussing definitions, to establish a definition, a conception, of evolution that shall, as far as may be, have the 
quantitative stamp.’ 
 No doubt it took man many thousands of years to acquire the art of lighting a fire, may not in the lapse of time a 
second Prometheus arise to teach us also how to kindle the torch of life? Let us not delay his coming by closing our 
minds to the possibility.”  
 
To this last section, Lotka he attaches a note [N2] about the history of the secret of the spark, guarded by the 
Romans, made possible the work of others, as 
information passed along.  
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Spear, John   

 

A depiction of the sound of "tree crackling" acting as a sound-
induced trigger action, resulting in the "flee reaction"; which can 
be scaled up to social words and speech producing similar 
combustion-like human chemical reactions, whether love or war. 
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In hmolscience, John Murray Spear (1804-1887) was an American spiritualist, magnetic 
healer (mesmerist), and universalist minister noted for his 1858 draft article “Human 
Chemistry: What is It?”, wherein he seems to make an attempt to address the subject 
of “human possibilities” in terms of chemistry, the animal kingdom, animate and 
inanimate things, chemistry, admixtures with spirituality ideas; barring further exacting 
translation of the handwritten cursive text. [1] 
  
New motive power | Mechanical messiah 
In 1852, Spear constructed a spirit-designed mechanical messiah, which he called “new 
motive power”, designed to be powered by the life force, and constructed of copper, 
zinc and magnets, all carefully machined, which he thought would herald in a new era 
of utopia. (Ѻ) 
 
Human chemistry  
The following is the opening section of Spear's “Human Chemistry: What is It?” draft, to give a flavor of his 
manuscript, wherein he seems to be discussing things such as how "written out in the variety of forms are the 
mathematical chemical proportions of substances that make up the finest soul impressions" (if translating correctly), 
among other ideas: [1] 

 
 
(add discussion) 
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Specific heat  
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In thermochemistry, specific heat, an early synonym of heat capacity, refers to the amount of heat, specific to each 
body, absorbed or released, requisite to raise or lower the temperature of the body by a certain number of degrees.  
 
Overview 
In 1760, Scottish chemist Joseph Black, noted student of evaporative cooling research chemist William Cullen, 
according to American science historian Frederic Holmes, had discovered the concepts of both latent heat and 
specific heat, but did not formerly publish on these subjects; accordingly, his views only gradually became known 
vicariously through his students, associates, and lectures. [8] To cite one example, in a series of 1780 letters to Black's 
student James Watt, Portuguese physicist Joao Magellan, who is often credited with having coined the term "specific 
heat", attacked Black for his failure to publish his own work on heat. [2] Another of Black's students was Irish chemist 
and physician William Irvine, who in the 1770s developed a theory of heat based on Black’s discoveries, using a 
concept of “absolute heat”, differing from Black’s ideas to some extent. [9] Likewise, Irish chemist Adair Crawford, 
after hearing Irvine lecture at Glasgow, developed a method for measuring specific heats, which following Irvine, he 
called “heat capacities”, wherein he mixed two different substances, initially at different temperatures, and from the 
final temperature and masses he could calculate their respective specific heats. [8] Crawford, in his 1779 book 
Experiments and Observations on Animal Heat, outlined experiments for determining what he called the “absolute 
heat” of bodies, which are said to have been the same methods as described by Magellan in 1780. [4]  
 Some references trace the coining of the term "specific heat" to the circa 1777 work of Irish chemist Richard 
Kirwan, who used the term "specific fire" as well as bodies having a "capacity" for the "matter of fire" (phlogiston), 
which it was argued could flow into or out of bodies by the path of least resistance. This usage was adopted by 
Magellan, as found in his 1780 table of specific heats, who credits Kirwan for his data. Others, however, cite the work 
of Swedish chemist Johann Wilcke who in the late 1770s was doing calorimetry work and in 1782 published a paper 
entitled "On Specific Heat". [5] Some claim that Wilcke's employed the name "specific heat" modeled on the earlier 
usage of "specific gravity". [6] Kopp summarizes, that aside from the investigations of Wilke and Crawford, others 
such as Black and Irvine were among to do the earliest investigations and that Antoine Lavoisier and Pierre Laplace 
were the ones to introduce ice calorimetry as a method for determining the specific heats of bodies. In 1865, German 
chemist Hermann Kopp, summarized the gist of the conception of specific heats, as follows: [3] 
 
“About the year 1780 it was distinctly proved that the same weights of different bodies require unequal quantities of 
heat to raise them through the same temperature, or give out unequal quantities of heat on cooling through the 
same number of thermometric degrees. It was recognized that for different bodies the unequal quantities of heat, by 
which the same weights of different bodies are heated through the same range, must be determined as special 
constants, and considered as characteristic of the individual bodies. This newly discovered property of bodies, Wilcke 
designated as their specific heat, while Crawford described it as the comparative heat, or as the capacity of bodies for 
heat.”  
 
American thermodynamicist Merle Potter (2011) asserts that the following equation: 
 

 
 
where Q is heat added to a body, m is the mass of the body, Cv is the heat capacity at constant volume, and ΔT is the 
temperature change of the body, was the first specific heat equation (fact check). [11] This quote, referring to the work 
of Irish chemist Adair Crawford (1748-1795) and Swedish chemist Johann Wilcke (1732-96), succinctly captures a 
rather detailed history of research on a phenomenon of heating and cooling bodies discovered by Scottish chemist 
Joseph Black in circa 1760. The following  table gives a chronology of the terms "specific heat" and "heat capacity" (or 
"capacity of bodies for heat") used over the years: 
 

Table of Specific Heat Synonyms 
(terminologies, usages, and coinages)  

Name  Date  Person  

    

? 1760 
Joseph Black (1728-1799) 
Scottish physicist and 
chemist 

 

Absolute heat 1770s William Irvine (1743-1787) 
Irish chemist and physician  

Specific fire c.1777 Richard Kirwan (1733-1812) 
Irish chemist  
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Capacity of bodies for 
receiving the matter of 
heat 

c.1777 Richard Kirwan  

Absolute heat of bodies 1779 Adair Crawford (1748-
1795) Irish chemist  

Specific heat 1780 Joao Magellan (1722-1790) 
Portuguese physicist  

Specific heat 1782 Johann Wilcke (1732-96) 
Swedish chemist  

Capacities [of substances] 
for heat 1807 Thomas Young (1773-1829) 

English polymath  

Caloric specific  1824 Anon, Dictionary of 
Chemistry  

Capacity for heat / Specific 
heat 1846 Karl Friedrich Peschel  

Heat-capacity 1848 Leopold Gmelin (1788-
1853) German chemist  

Specific heat | Capacity of 
bodies for heat 1860 John Johnston  

Specific heat (capacity for 
heat referred to a given 
weight) 

1861 Leopold Gmelin  

Specific heat [Capacity for 
heat] 1865 Rudolf Clausius (1822-

1888) German physicist  

Real specific heat [Real 
capacity for heat] 1865 Rudolf Clausius  

Specific heat capacity 1869 Anon, Nature, Vol. 290  

Specific heat-capacity 1880 
James Hamblin Smith, An 
Introduction to the Study of 
Heat 

 

Heat capacity 1894 Wilhelm Ostwald  
 
Into the late 1880s, the phrase "specific heat capacity" seems to have come into common usage, as did "heat 
capacity", a shorthand version of the former, in the 1890s. Some references, in the 1890s, to note, began to 
differentiate as follows: [10] 
 
● Capacity for heat (Irvine) of a body is the number of units of heat required to raise one pound weight of the body 
one degree in temperature. 
● Specific heat (Gadolin) of a body is its capacity for heat compared with that of an equal weight of water. 
 
These types of definitions, however, only seem to only compound the proliferation of confusion on the mixed usage 
of terminology on this concept.  
 
Magellan | Specific heat table 
Many references attribute the introduction of the term “specific heat” to 1780 publication “Essay on a New 
Theoretical Law of the Fire Element, and of the Heat of Bodies” by Portuguese physicist Joao Magellan, which 
contained a table of specific heats. [1] Magellan, however, credits the data of his table to Irish chemist Richard 
Kirwan, who since 1777 had been working on heat measurements in London, in support of his phlogiston theories.  
 
Kirwan | Specific fire 
Kirwan, in his 1787 publications, defined the term specific fire as such: [2] 
 
“All bodies require a certain quantity of elementary fire or light to heat them to a certain degree, but the quantity 
requisite to produce this degree varies, according to the nature of the species of these bodies, and hence the 
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proportion suited to each is called their specific fire; the more of this any species of bodies requires, the greater time 
it will require, in the same circumstances, either to acquire or to lose it, that is, either to heat or to cool.”  
 
In other words, the term “specific” seems to have been introduced into heat theory as a way to say that each body 
varies, in a specific way, as to the rate at which it may be heated or cooled by the addition or removal of heat, hence 
each body as a specific nature to it in regards to how it responds to heating or cooling, as measured by changes in 
degrees. The way in which Kirwan used the term here, to note, is in the sense that each body will require a certain 
addition or removal of phlogiston to produce a change of degree, in the sense that phlogiston, the "element of fire", 
is a substance that can be added or removed from bodies. 
 
Kirwan | Capacity for the matter of heat  
That same year, 1787, on the topic of evaporation of liquids by heat, in the context of each body having a certain 
“capacity” for receiving the matter of heat, Kirwan states: [2] 
 
“The next general source of cold is evaporation; for the attraction of the particles of liquids decreases as their points 
of contact diminish, and thereby their capacity for receiving the matter of heat, (which is the same as that of light) 
increases; by this increased capacity, the matter of heat or fire contained in the neighboring bodies, which, like all 
other fluids, flows where it finds least resistance, is determined to flow towards the vapor; and consequently those 
bodies are cooled, though the vapor is not heated; because the reaction of its particles is barely equal to that which it 
had before its capacity was increased.”  
 
The exact years in which "specific heat" was replaced by "specific heat capacity" and then by "heat capacity", in its 
modern usage, remains to be determined. 
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9. Stephen, Leslie and Lee, Sidney. (1922). Dictionary of National Biography (William Irvine, M.D. (1743-1787), pg. 50). 
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External links 
● Specific heat - Eric Weisstein's World of Science. 
 

Spielmann, Jacob   
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In chemistry, Jacob Spielmann (1722-1783) was a French chemist, professor of 
chemistry at Strasbourg University from 1749 to circa 1780, notable for being German 
polymath Johann Goethe’s chemistry teacher in 1770-71. [1] Spielmann was one of the 
last French chemists who supported the phlogiston theory. [2] Spielmann could have 
been the role model for the Captain in Goethe's human affinity table. 
 
Education 
Spielmann was a student of phlogiston era chemists, Germans Johann Pott (1692-
1777), Andreas Marggraff (1709-1782), and Johann Henckel (1678-1744), and most 
notably French chemist and affinity table creator Étienne Geoffroy (1672-1731). [2] 
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Spektorsky, Evgeni   
In hmolscience, Evgeni Vasilevich Spektorsky (1875-1951) was a noted Polish-born Russian 
sociologist noted for his two volume 1910/17 The Problem of Social Physics in the 17th Century, 
which is referred to by Pitirim Sorokin (1927) as “an outstanding contribution to ‘mechanistic 
sociology’.” [1] In 1979, Polish scholar Antoni Krawczyk, in his “Evgeni Spektorsky: a Student of the 
History of Science”, published in English, did a critique of Spektorsky’s Problem of Social Physics 
and his “Nominalism and Realism in Social Sciences”, discussing Spektorsky’s views on physics, 
chemistry, and energy in sociology in respect to realism. [2] 
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Spencer, Herbert   
In hmolscience, Herbert Spencer (1820-1903) was an English natural philosopher noted 
his 1858 to 1862 effort to produce a unified theory of everything, the gist of which is 
found in his First Principles (1962), wherein he sought to reconcile the subjects of 
religion, psychology, and sociology, with physics, chemistry, and biology, all themed on 
premise of evolution, equilibrium, and force transformations. 
 
Overview 
In the 1850s, Spencer was working an equilibrium theory of energy, evolution and 
society. Sometime therein he began to apply energy, possibly some version of the first 
law, or more generally the conservation of energy to the explanation of biological 
evolution (evolutionary thermodynamics) and in some respects sociology. [1] One of his 
noted views is as follows: [7] 
 
“If the general law of transformation and equivalence holds of forces we class as vital 
and mental, it must hold also of those which we class as social.” 
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(add discussion) 
 
Spencerian dilemma 
See main: Spencerian dilemma 
In circa 1858, Spencer was "staggered" when he was told by Irish physicist John Tyndall that the end state of 
equilibration is a state of heat death in which life ceases. The following is a truncated section of the famous 1858 
Spencer letter to John Tyndall. [4] 
 
“In the first place I fully recognize, and have all along recognized, the tendency to ultimate equilibrium …The universal 
tendency towards equilibrium must apply to human actions as well as to others. All our hourly doings are endeavours 
to equilibrate our acts and wants. Those modifications of faculty which we are ever undergoing are continuous 
approximations to equilibrium between constitution and conditions … There must be change until equilibrium is 
reached. This applies to man in his social relations. Society must go on changing until all men’s constitutions and their 
circumstances are in correspondence—until the desires of each are such only as may be gratified without thwarting 
the desire of others…Thus you see that my views commit me most fully to the doctrine of ultimate equilibration. 
 That which was new to me in your position enunciated last June, and again on Saturday, was that equilibrium 
was death [heat death]. Regarding, as I have done, equilibrium as the ultimate and highest state of society, I have 
assumed it to be not only the ultimate but also the highest state of the universe. And your assertion that when 
equilibrium was reached life must cease, staggered me. Indeed, not seeing my way out of the conclusion, I remember 
being out of spirits for some days afterwards. I still feel unsettled about the matter.”  
 
This issue took him the next forty years to reconcile. [1] One of the underlying problems here is that at the time of 
Spencer's theorizing, the subject of chemical thermodynamics had not yet been worked out, something that would 
not solidify as "modern" until 1933 with the publication of Edward Guggenheim's Modern Thermodynamics by the 
Methods of Willard Gibbs, according to which the type of governing "equilibrium" in social evolution terms is that of 
free energy (see: human free energy) as dictated by the isothermal-isobaric reaction conditions of society. In his 1862 
treatise First Principles, Spencer gave prominence to four types or orders of equilibrium or “equilibration”. [2] One of 
these, called a “moving dependent” equilibration, where expenditure of energy is balanced by the supply of fuel, as 
exemplified by the steam engine, was used to explain evolutionary adaptation. [1] The force that is dissipated by the 
machinery, in short, is replaced by the fuel fed into the furnace that heats the boiler.  
 
Education 
Spencer was educated in empirical science by his father, William George Spencer, who ran a school founded on the 
progressive teaching methods of Swiss educator Johann Pestalozzi, also serving as secretary of the Derby 
Philosophical Society, a scientific society which had been founded in the 1790s by Erasmus Darwin, the grandfather of 
Charles Darwin.  While the members of the Derby Philosophical Society introduced Spencer to concepts of biological 
evolution, particularly those of Erasmus Darwin and French naturalist Jean Lamarck, his uncle, the reverend Thomas 
Spencer, vicar of Hinton Charterhouse near Bath, completed Spencer’s limited formal education by teaching him 
some mathematics and physics, and enough Latin to enable him to translate some easy texts. Otherwise, Spencer 
was an autodidact who acquired most of his knowledge from narrowly focused readings and conversations with his 
friends and acquaintances. [6] 
 
First principles 
In 1862, Spencer published   First Principles: of a New System of Philosophy, the work he is best known for, the fourth 
edition published in 1880, in which he sought to reconcile the subjects of religion, psychology, and sociology, the 
latter defined as the “science of human relations”, with physics, chemistry, and biology, all themed on premise of 
evolution. [2] Spencer’s use of the conservation of energy is found in his chapter “The Persistence of Force”, where in 
a footnote he discusses why he prefers the word “force” to “energy” and “persistence” to “conservation”.  
 
Social organism 
Spence, along with French philosopher Pierre Teilhard, are often attributed as being the originators of the "social 
organism" theory, in which a society is considered as a large living organism. In 1876, to cite on example, Spencer 
posed the query:  
 
“Are the attributes of society, considered apart from its living units, in any way like those of a not-living body? Or are 
they in any way like those of a living body? or are they entirely unlike those of both?” 
(add discussion) 
 
Criticism  
Due to the fact that Spencer had limited formal education in mathematics and physics, his work was nearly all verbal, 
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and suffered in some respects in the eyes of early thermodynamicists. Scottish physicist James Maxwell, for instance, 
in a 29 July 1876 letter to Scottish physicist Peter Tait, states: [3]  
 
“Have you Willard Gibbs' Equilibrium of Heterogeneous Substances. If not read him. Refreshing after H. Spencer on 
the Instability of the Homogenous.”  
 
In the Appendix to First Principles, to note, Spencer devotes a section to deal with certain criticisms by Tait, citing 
quotes by Maxwell as well as references to William Thomson. [2] This all circled around a debate between Tait and 
Spencer, on the topic of Spencer’s laws of motion, taking place in the correspondence columns of the journal Nature 
from March to June 1874. [5] 
 
Quotes | On 
The following are quotes on Spencer: 
 
“Moving equilibria play an important role in evolutionary processes of the most varied type, as emphasized almost ad 
nauseam by Herbert Spencer, though some of the most typical and at the same time most fundamental examples 
were unknown to him.” 
— Alfred Lotka (1925), Elements of Physical Biology [8] 
 
See also 
● Great problem of natural philosophy  
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External links 
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Spencerian dilemma  
In science, the Spencerian dilemma refers to the conflict between the view of “social equilibrium” as a state of piece, 
and “thermodynamic equilibrium” as a state of total disintegration, according to the heat death view of the second 
law. [1]  
 
Overview 
The phrase “Spencerian dilemma”, common to sociology, dates back to at least the 1930s, and refers to the dilemma 
English philosopher-scientist Herbert Spencer faced in the use of the concept of equilibrium in his evolution theories 
when he was told by Irish physicist John Tyndall in circa 1858 that that equilibrium in thermodynamics, which 
contains the two all-pervasive laws of the universe, refers to system death, according to the second law, in the logic 
of heat death. [2] In short, whereas Spencer originally viewed ultimate equilibrium or “equilibration” to be a state or 
utopia of social bliss, he was told by Tyndall that ultimate equilibration is ultimate disorder, at which point he was 
"staggered", becoming ill in spirits over the next several days. Spencer supposedly he never found his way out of this 
dilemma; at least over the next forth years in his mind. [3]  
 
Resolutions 
In 1939, English political scientist George Catlin gave the following definition of the dilemma: 
 
“Spencerian dilemma: does social evolution lead to the differentiation of the individual or to the integration of the 
society.”  
 
He goes on to state that French sociologist Emile Durkheim provided a solution of the dilemma. [4] According to one 
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1970s view, what is refers to as the "Prigogine equation", i.e. Belgian thermodynamicist Ilya Prigogine's 1954 division 
of entropy into two parts: 
 

 
 
that exchanged at the boundary deS and that inside the body diS, is said to have “sidestepped the Spencerian 
dilemma.” [3] Likewise, according to American sociologist Kenneth Bailey, "the Prigogine equation allows complete 
escape from the Spencerian dilemma". [6] In general, the dilemma was supposedly resolved in circa 1950, in the 
minds of many sociologists, when Austrian biologist Ludwig Bertalanffy introduced the idea of “open systems” into 
sociology and biology via his general systems theory. [5] 
 
See also 
● Boltzmann brain problem  
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Spengler, Oswald   
In hmolscience, Oswald Spengler (1880-1936) (IQ:170|#212) (RGM:217/929) was a 
German philosopher of history noted for [] 
 
Overview 
In 1918/1922, Spengler published his two-volume The Decline of the West, wherein, as 
discussed by Greg Myers, he devoted a certain amount of discussion to entropy, in 
particular he supposedly alludes to a cyclical entropy-based theory of the rise and fall 
of civilizations: [1] 
 
“What the myth of Gotterdammerung signified of old, the myth of entropy signifies 
today—the world’s end as completion of an inwardly necessary evolution.” 
 
The German Götterdämmerung is a translation of the Old Norse phrase Ragnarök, 
which in Norse mythology refers to a prophesied war of the gods that brings about the 
end of the world. [2] In 1945, American physical historian Morris Zucker commented 
how Spengler’s work had a 15-year intellectual acceleration on the intelligencia: [4] 
 
“Over thirty-seven years ago, Seligman first published his Economic Interpretation of History. It has gone through 
several printings, editions and translations. In itself that work is a living example of the peculiar myopia which afflicts 
the intellectual world. Sometimes it takes ten or fifteen years for that world to catch up with a Spengler. Kyserling 
was more transparent. Seligman himself in 1902 commented upon the fact that fifty years after Marxism had made 
its first appearance and had stirred to the depths economic, social and philosophical thought among European 
scholars, here in America Marx was scarcely known outside of a few obscure immigrants socialists.” 
 
an example of the so-called "catch up effect". 
 
Goethe | Nietzsche 
Spengler immediate inspiration was his perception that the civilization of the west since the late nineteenth century 
was exhibiting the same symptoms as ancient civilization in its decline. He acknowledged the influence primarily of 
Goethe and Nietzsche; to them he owed “practically everything”. (Ѻ)  
 
Quotes 
The following are related quotes: 
 
“Today we live so cowed under the bombardment of this intellectual artillery that hardly anyone can attain to the 
inward detachment that is required for a clear view of the monstrous drama. The will-to-power operating under a 
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pure democratic disguise has finished off its masterpiece so well that the object's sense of freedom is actually 
flattered by the most thorough-going enslavement that has ever existed.” 
— Ostwald Spengler (1923), The Decline of the West [3] 
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Spin  
In science, spin refers to the physical 
quantification of a particle or entity 
rotating or ‘spinning’ about its central 
axis, a type of angular momentum of the 
entity that is said to exist even when the 
entity comes to rest. 
 
History 
The basics of the electromagnetic nature 
of spin was worked out by James 
Maxwell in 1873, in what is called the 
right hand rule, the geometrical 
description of the dynamical nature of 
the electromagnetic force, based on the 
earlier experimental work of English 
chemical physicist Michael Faraday, and 
his 1831 discovery of electromagnetic 
induction. Austrian theoretical physicist 
Wolfgang Pauli was the first to propose 
the concept of "spin", but he did not 
name it. In 1925, Ralph Kronig, George 
Uhlenbeck, and Samuel Goudsmit 
suggested a physical interpretation of 
particles spinning around their own axis. 
The mathematical theory was worked 
out in depth by Pauli in 1927.  When Paul 
Dirac derived his relativistic quantum 
mechanics in 1928, electron spin was an 
essential part thereof. 
 
Cycles 
The daily cyclical connection of the various ‘working bodies’ (systems), of continents, six great land divisions of the 
globe, to the hot body (hot day sky) and cold body (cold night sky) on an alternating basis, which thus drive the 
various forms of human existence, as coupled reactive heat engines, is a cycle that is a product of the spin or rotation 
of the sun, which itself is a product of the spin or rotation of the milky way galaxy, which no doubt is connected or 
coupled, in all probably likelihood to the spin or rotation of something else. In short ‘spin’ is the factor that drives the 
‘cycles’ of human existence. 
 
Matter | Energy 

 

The spin problem: explain what the various spins of the universe have to do with 
each other, i.e. what speed of the local cluster (600 km/s towards the great 
attractor) has to do with the milky way spin (200 million years/cycle) has to do 
with the spin of the earth about the sun (365 days/cycle), and what this has to do 
with the spin of the earth on its axis (24 hours/cycle), which thus initiates daily 
"heat cycles", and what this has to do with the spin of person in his or her daily 
orbitals (one day/cycle), i.e. human molecular spin, and what this has to do with 
nuclear spin and electron spin and what all of this has to do with the movement 
and spins of fundamental particles (fermions: spin 1) and forces (bosons: spin ½) 
all in relation to Lewis equality governed synthesis (evolution) and the arrow of 
time? 
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Entities called fermions , particles with ½ integer spin, are considered as the "matter" portion of the universe. Entities 
called bosons, particles with integer spin, are considered as the "energy" portion of the universe. 
 
Human | Motions 
The diagram shown adjacent, illustrates how humans, when north of the equator, tend to drive on the right hand side 
of the road, whereas humans south of the equator tend to drive on the left hand side of the road, a spin or rotation 
like phenomena that owes its nature to the movement of molten electrically charged magma inside of the earth, 
acting akin to the coils of an electromagnetic transformer, which creates magnetic field lines that point out of the 
earth in the northern hemisphere and into the earth in the southern hemisphere, thereby inducing humans towards 
the "natural" driving patters seen on the different 
continents of the earth. 
The "right side driving northern-hemispherers" vs 
"left side driving southern-hemispherers" is 
humorously played out when Mick, aka 
“Crocodile Dundee”, in the 1986 film of the the 
same title, from Australia, comes to New York: 
 

 
 
and drives on the "left" side of the road (i.e. 
"wrong" side of the road, by American 
standards), which is but what he is naturally use 
to, and when he encounters a American, who 
naturally drives on the right side of the road (i.e. the "wrong" side of the road, by Australian standards) driving at him 
head-on, shouts: “Get on the right side of the road, pelican!”, the term "pelican" being Australian slang for dumb-ass. 
(Ѻ)  
 
See also 
● Turning tendencies 
● Human molecular orbital 
● Human molecular spin 
● Molecular vortices 
● Maxwell’s spinning cells 
● Gustave Coriolis 
● Nassim Haramein 
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Spinoza, Benedict   

 

Top (left): People tend to drive on the right hand side of the road (move 
in a clockwise direction) in the northern hemisphere, due to the right 
hand rule. [2] Top (right): People tend to drive on the left hand side of 
the road (move in a counter clockwise direction) in the southern 
hemisphere, due to the right hand rule. [2] Bottom (right): Overview of 
the right hand rule and left hand rule for describing the behavior of the 
electromagnetic force in relation to moving charges, magnetic fields, 
and electric fields. [1]  
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In hmolscience, Benedict Spinoza (1632-1677) (IQ:180|#94) [HD:6][FA:25] (CR=75) was 
a Dutch philosopher noted for his 1676 posthumously-published Ethics: Demonstrated 
in Geometrical Order, a treatise on morality written, supposedly, in the style of Euclid's 
Elements, as a series of geometrical proofs of numerous philosophical points, 
accompanied by definitions, axioms, demonstrations, and corollaries, as well as 
intervening stretches of friendlier prose (scholia). The following is a representative 
quote from Ethics part three: [8] 
 
“I shall consider human actions and desires in exactly the same manner, as though I 
were concerned with lines, planes, and solids.” 
 
(add discussion) 
 
Religion | Atheism 
Spinoza's belief system is notoriously difficult to label. Christianity historian Geoffrey 
Blainey (2011) refers to Spinoza as probably the first "semi-atheist" to announce himself in a Christian land in the 
modern era. [17] 
 
“Spinoza does not prove the existence of god. Being is god. If others denounce him as an atheist for this, I wish to 
exalt him.” 
— Johann Goethe (c.1810), response to a book that labeled Spinoza as an atheist [18] 
 
Spinoza's general religion has always tended to be labeled by the equation "God = Nature" or "Nature = God" or 
something along these lines. In 1661, Spinoza published a Short Treatise on God.  
 
Influences 
Spinoza is known to have studied Francis Bacon, Rene Descartes, Euclid, and as many have supposed Giordano Bruno, 
though there is no evidence of the latter.  
 
Bruno | Conatus 
With regard to Spinoza's psychology and ethics, the idea of the "conatus", or the theory of striving to preserve in 
being, extended to all finite things, organic and inorganic, and even the term "conato de conservarsi" itself are said to 
be derived from or influenced by Giordano Bruno (1548-1600). [12] Translator W.H. White (1953), however, 
comments in footnote that despite striking parallel passage between the two "there is no direct evidence that he 
actually read Bruno". [14] 
 
Descartes 
Much of Spinoza’s work is said to have been, in part, responses to difficulties in the work of French philosopher Rene 
Descartes (1596-1650), whose aim was to overthrow church-endorsed authority of Aristotle in favor of a new 
epistemology and metaphysics that would serve as the foundation for a new mechanistic and mathematized 
approach to the natural world. [10] Descartes was thirty-seven years old when Spinoza was born (synthesized), had 
he recently moved to Holland, and died (analyzed) the when Spinoza was seventeen. The topic of Spinoza’s first 
published work was The Principles of Descartes’ Philosophy.  
 
Causality 
In the third book of his Tractatus Theologico-Politicus, Spinoza states the following in respect to why things happen: 
 
“All things happen according to the laws of nature.” 
 
The following is one dismantling Aristotle's famed final cause: 
 
“Nature has not fixed aim in view and all final causes are merely fabrications of men.” 
 
Education 
At an early age, he was distinguished for his great capacities, and was said to have been strongly impressed by the 
following maxim of Rene Descartes:  
 
“Nothing ought to be received as truth until it has been proved by good and solid reasons.” 
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He was an accomplished Latin and Greek scholar, well-versed in the classic and 
ancient systems of philosophy, and had studies mathematics, algebra, physics, 
chemistry, optics. Spinoza spoke Portuguese, German, Latin, and Hebrew. At 
one point he started training for a rabbinical career, but being short on money 
took up a career as a lens grinder, wherein, during the course of his work, he 
met and advised both Christiaan Huygens and Gottfried Leibniz. [5] 
 
Goethe 
Spinoza's morality philosophy was said to have been very influential to German 
polyintellect Johann Goethe, in regards to his 1808 physical chemistry based 
morality system, as presented in his 1809 Elective Affinities. [1] According to 
German Goethean scholar Herman Grimm, Spinoza’s manner of treating human 
relations, had opened the way to the latter views of Goethe and Friedrich 
Schiller who, in their circa 1796 correspondences, compared humans to 
elements that attract or repel one another without any exercise of "will" in the 
matter. [2] In regards to Spinoza’s view of morality, and its possible influence 
on Goethe’s physical chemistry morality theory, Goethe writes in his 1814 
autobiography Poetry and Truth: 
 
“After seeking through the world in vain, to find a means of cultivation for my 
unusual nature, I at last fell upon the Ethics of this philosopher. If would be 
impossible for me to render an account of how much I drew from my perusal of the work itself and how much I 
myself read into it. Enough that I found in it a sedative for my passions, and that it seemed to open out for me a free 
and boundless view of both the sensible and the moral world. But what especially riveted me to him, was the utter 
disinterestedness, which glowed in his every sentence.” 
— Johann Goethe (1814), retrospect commentary on finding Spinoza’s Ethics in 1774-75 [3]  
 
In other words, Goethe, in Spinoza, may have intuited the some of the preliminaries of the physical chemistry 
morality system that he eventually comes to present in Elective Affinities. 
 
Will 
On the subject of "will", Spinoza is said to have criticized Rene Descartes' dualism position, and, in propositions 48-49 
of his Ethics, summarized as follows: [6] 
 
“There is in the mind no absolute faculty of willing or not willing but only particular volitions like this or that 
affirmation or this or that negation. Will and understanding are one and the same thing. Ideas are not dumb figures 
traced on a canvas; the assumption that they are is what prevents our seeing that every idea inasmuch as it is an idea 
contains affirmation or negation. There is not in the mind a will absolute and free; but the mind is so conditioned as 
to be caused to will this or that, by some cause which is determined by other cause, and this by another and so to 
infinity. So then the relation of the understanding and the will to this or that idea, to this or that volition, is that of 
stoniness to this or that stone, or that or humanness to Peter or to Paul. Will cannot be called ‘free cause’, but only 
‘necessary cause’. The will is nothing else than a manner of thinking just as is the understanding. Men think 
themselves free, because they are conscious of their volitions and of their desires and are oblivious to the causes 
which dispose them do desire and to will.” 

 

A 2001 edition of Spinoza’s Ethics, the 
cover showing Dutch painter Maarten 
Heemskerck’s c.1550 “Geometry”, 
illustrating Spinoza's aim of 
reformulating human ethics 
geometrically, or using proofs. [11] 
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This last part, i.e. “men think themselves free”, 
seems to have been paraphrased into Goethe’s 
famous P2:C5 quote on freedom: 
 
“None are more hopelessly enslaved than those who 
falsely believe they are free.”  
 
Religion 
In 1670, Spinoza anonymously published a treatise 
on theology. [5] In 1921, German-born American 
Albert Einstein, following his arrival in New York, a 
rabbi sent him a telegram asking: “Do you believe in 
God” to which he famously replied: [4] 
 
“I believe in Spinoza’s God, who reveals himself in 
the orderly harmony of what exists.” 
 
The gist of Spinoza’s views of god are that miracles 
were seen by only those who wanted to see them; 
that if God had laws, there were inherent in natural laws; that there was no afterlife; that knowledge of nature was 
knowledge of God; and that the only rational language which to describe the universe was the language of 
mathematics. [5] 
 
Influence 
Goethe and Einstein aside, Spinoza was said to have influence on Gotthold Lessing, Novalis, George Eliot, Mary 
Shelley, Somerset Maugham, and Jorge-Luis Borges. [10] Likewise, in 1854 French historian-philosopher Hippolyte 
Taine, in his “Essay on Livy” submitted to the French Academy, expressed his view that according to Spinoza, a 
human’s place in relation to nature, is not that of an empire within an empire, but of a part in a whole; that a 
person’s inner nature or being is subject to laws in the same way as the external world; moreover, that there is a 
dominate principle, a ruling faculty, which regulates thought and imparts an irresistible in inevitable impulse to the 
human machine. [11] 
 
Tributes | Praise 
The following are incidences of praise and or tribute: 
 
“I am really amazed, really delighted! I have a precursor, and what a precursor! I hardly knew Spinoza: what brought 
me to him now was the guidance of instinct. Not only is his whole tendency like my own, to make knowledge the 
most powerful passion, but also in five main points of his doctrine I find myself; the most abnormal and lonely thinker 
is closest to me in these points precisely: he denies free will, purposes, the moral world order, the nonegoistical, evil; 
of course the differences are enormous. In summa: my solitariness which, as on the very high mountains, has often 
made me grasp for breath and lose blood, is now at least a solitude for two.”  
— Friedrich Nietzsche (c.1885), comment to close friend in his later yeas [15] 
 
Quotes 
The following noted Spinoza quotes: 
 
“We must bear in mind that the terms good and evil are only applied relatively, so that the same thing may be called 
both good and bad according to the relations in view, in the same way as it may be called perfect or imperfect. 
Nothing regarded in its own nature can be called perfect or imperfect; especially when we are aware that all things 
which come to pass, come to pass according to the eternal order and fixed laws of nature.” 
— Benedict Spinoza (1662), “On the Improvement of the Understanding: Treatise on the Emendation of the Intellect” (Ѻ) (Ѻ) 
 
“I call him free who is led solely by reason.” 
— Benedict Spinoza (date) (Ѻ)  
 
“To take appeal to the will of God is to take refuge in the asylum of ignorance.”  
— Benedict Spinoza (date) 
 
“All noble things are as difficult as they are rare.” 
— Benedict Spinoza (1676), Ethics [14]  

 

A portion of Spinoza's study room. 
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“We must take care not to admit as true anything that is only probable. For when one falsity has been let in, infinite 
others follow.” 
— Benedict Spinoza (c.1670) [16]  
 
“Nothing in nature is by chance. Something appears to be chance only because of our lack of knowledge.” 
— Benedict Spinoza (Ѻ) 
 
“I have striven not to laugh at human actions, not to weep at them, nor to hate them, but to understand them.” 
— Benedict Spinoza (Ѻ)  
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Spinoza’s god  
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In terminology, Spinoza’s god, embodied in his 
motto “god OR nature” (“nature OR god”), the 
equation “god = nature”, or saying “god of Spinoza”, 
among others, refers to the semi-cryptic 
interpretation of “god” as promoted by Benedict 
Spinoza [HD:6][FA:27], oft-cited by many thinkers, 
e.g. Goethe (c.1780), Shelley (1811), Santayana 
(1922), among others, as their definition or view of 
god, i.e. the "wonderful order, harmony, and 
lawfulness of all that exists" (Einstein, 1929), which 
equates to pantheism, "pantheism as a polite form 
of atheism" (Schopenhauer, c.1844) (Ѻ), or secret 
atheism (Bunge, 2010), depending on take, 
argument, or view. 
 
Overview 
Spinoza’s god or nature pantheism (1650-1950), 
itself superseding: monotheism (and polytheism 
before that), in the wake of Paul Dirac’s 1927-1933 
venting on Einstein and his god’s dice talk (see: God 
does not play dice), and how it is no longer acceptable to use the term “god” in discussions of fundamental particle 
physics, was superseded by zerotheism (2015), namely that in the exact science of chemical thermodynamics applied 
to the humanities, zero gods, precisely, exist and “god talk” is no longer acceptable in physicochemical and or 
thermodynamical descriptions of human behaviors and actions. 
 
Quotes 
The following are related quotes: 
 
“Spinoza does not prove the existence of god. Being is god. If others denounce him as an atheist for this, I wish to 
exalt him.” 
— Johann Goethe (c.1810), response to a book that labeled Spinoza as an atheist [1] 
 
“If ignorance of nature gave birth to gods, knowledge of nature is made for their destruction. Every time we say that 
god is the author of some phenomenon, that signifies that we are ignorant of how such a phenomenon was able to 
operate by the aid of forces or causes that we know in nature.” 
— Percy Shelley (1811), The Necessity of Atheism (inspired by Spinoza) 
 
“My atheism, like that of Spinoza, is true piety towards the universe and denies only gods fashioned by men in their 
own image, to be servants of their human interests.” 
— George Santayana (1922), “On My Friendly Critics”, Soliloquies in England (Ѻ)(Ѻ) 
 
“I believe in Spinoza’s god who reveals himself in the orderly harmony of what exists, not in a god who concerns 
himself with the fates and actions of human beings.” 
— Albert Einstein (1929), “Cable to rabbi Herbert Goldstein” (Ѻ), Apr 24  
 
“We followers of Spinoza see our god in the wonderful order and lawfulness of all that exists and in its soul 
(‘Beseeltheit’) as it reveals itself in man and animal. It is a different question whether belief in a personal god should 
be contested. Freud endorsed this view in his latest publication. I myself would never engage in such a task. For such 
a belief seems to me preferable to the lack of any transcendental outlook of life, and I wonder whether one can ever 
successfully render to the majority of mankind a more sublime means in order to satisfy its metaphysical needs.” 
— Albert Einstein (1929), “Letter to Eduard Busching” (Oct 29); after Büsching sent Einstein a copy of his book Es gibt keinen Gott 
[There Is no God] [2] 
 
“God is nature in Spinoza because god possesses the most conatus, the most ability, the most power; nature is god in 
Spinoza because nature is caused by nothing but itself; nature comes into existence; nature originates.” 
— Nancy Levene (2004), Spinoza’s Revelation: Religion, Democracy, and Reason (Ѻ)  
 
“Spinoza’s equation ‘god = nature’ is self-contradictory, and must be seen as a subterfuge. After all, Spinoza’s motto 
was ‘be prudent’. Consequently, the vulgar characterization of Spinoza as a pantheist is incorrect: he was a secret 
atheist because he was a naturalist. The same holds for Einstein, who once declared that his religion was Spinoza’s, 
i.e. none.” 
— Mario Bunge (2010), Matter and Mind: a Philosophical Inquiry [3]  
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A “nature = god” visual of the views of Benedict Spinoza (1676) 
similar to “nature is god” (Ѻ), “nature or god”, or “god or nature” 
statements.  
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Spirit  
In religion, spirit, considered as one of the four parts of the 
laymanized modern person’s belief system model of a human, mind, 
body, spirit, soul, particularly in the world-dominating Anunian 
theologies belief systems, generally tends to conceptualize as the 
animating life-imbibing part of the person. 
 
Etymology 
The term spirit derives from Latin spiritus meaning "breath", which 
has direct connation to the breath of life origin of life theory, in 
particular act of putting the akh near the mouth of a non-alive body, 
in Egyptian theology, which itself has older roots in the Heliopolis 
creation myth.  
 
History 
The seven-part Egyptian model of the human, according to which the 
main constituents of a person were the body, its ka, and its name 
which remained always in close proximity to each other even in the 
tomb, and the shadow, the ba, sahu and akh which were more mobile 
and independent, approximately speaking. Generally, the ka is what 
became transmogrified into the modern colloquial view of the 
“spirit”, in short. A lengthier digression would be needed to elaborate 
on this, as the Egyptian model of the human is rather elaborate and 
varied, depending. 
 
Religio-science 
Into the 18th century, a blending of science (materialism) and religion (spirit + soul) models of origins of humans 
began to emerge, such as found in French natural philosopher Charles Bonnet’s 1745 great chain of being (evolution 
+ religion), his central statement about which is as follows, wherein sees the dualism divide of each being into a 
corporal part (body) and spiritual part (spirit):  
 
“Between the lowest and the highest degree of spiritual and corporal perfection, there is an almost infinite number 
of intermediate degrees. The succession of degrees comprises the universal chain. It unites all beings, ties together all 
worlds, embraces all the spheres.” 
 
Hmolscience 
In the modern 21st century hmolscience model of what constitutes a human, the generalized physical science view is 
that each person is constituted of matter (fermions) and energy (bosons). In more detail, the body is constituted in 
the form of a human molecular formula + human molecular orbital content, the mind generally as hydrocarbon 
atoms, DHA, EPA, and oleic acid in dominate mass composition, and the quantum electrodynamics that mediate the 
mind via the exchange force models. What constitutes what was formerly defined as the “soul” (modern) or “ba” 
(Egyptian) is understood, in differential equation form, in the form of the “moral symbols” of physical chemistry, as 
German polymath Johann Goethe logically explained in 1809 by to his friend writer-librarian Friedrich Riemer: “The 
moral symbols of the natural sciences are the elective affinities discovered and employed by the great Bergman.” [2] 
In short, what was considered moral/amoral in olden days can be understood as what is considered as 
natural/unnatural in the context of chemical thermodynamic “coupling” theory. 
 The modern physical science translation of reformulation of what the Egyptians considered as “ka”, among other 
parts, or what the modern religions consider as “spirit”, however, is a bit more elusive. One does not properly say 
that the hydrogen atom as spirit or soul, the same which is the case of the human molecule, but the human molecule 
does classify as a type of animate molecule, hence what in olden days was defined as spirit/ka part of the human can 
crudely be reinterpreted as a “animation” in some sense of the matter—although further digression into this subject 

 

The goddess Isis (grand daughter of Ra) leading 
Nefertari to the realm of the dead, while placing 
at Nefertari’s mouth and nostrils the Ankh (the 
symbol of life), so that she will inhale the breath 
of life, which is the loose origin of the modern-
day concept of spirit if "breath of life". [4] 
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is needed to clarify the legitimacy of this assertion, being that properly speaking all there is in the known universe is 
vacuum, bosons, and fermions, as current models understand things. 
 
Religious thermodynamics 
In the clash between olden days theologies and the modern physical sciences, many often bias thinking and construct 
“religious thermodynamics” versions of the human spirit, based on a mixture of entropy (or energy) and god, such as 
done in 2003 by American thermodynamicist Gilbert Wedekind and his book Spiritual Entropy. [3] Concepts such as 
“spiritual energy” or “spiritual entropy” are derivatives of this type of thinking. 
 
See also 
● Spirituality 
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Spiritual  
In terminology, spiritual (TR=155), from the Latin spiritualis of ‘breathing’ or ‘wind’, is a religio-mythology derived 
term, which, according to Lester Ward (1903), is a colloquial expression for what in physicochemical neutral 
terminology reform (see: sociology terminology upgrades) is known as vis viva or kinetic energy, when applied to 
matters of social concern or phenomena. [1] 
 
Quotes 
The following are related quotes: 
 
“God who gave animals self motion beyond our understanding is without a doubt able to implant other principles of 
motion in bodies which we may understand as little. Some would readily grant this may be a spiritual one; yet a 
mechanical one might be shown …” 
— Isaac Newton (c.1700) [2] 
 
See also 
● Spirit 
● Spiritual energy 
● Spiritual entropy 
● Spirituality  
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Spiritual energy  
In religious thermodynamics, spiritual energy, a religio-my8thology based science term, refers to the physics 
definition of energy used in a religiosity sense. The term, generally speaking, tends to be an effort to define the olden 
days concept of 'spirit' or the breath of life, primarily of Egyptian origin, in a modern scientific meaning. In 1907, 
American sociologist Lester Ward defined spiritual energy, as purely a function of psychological energy and social 
energy, as follows: [1] 
 
“I am always very chary about using such expressions as ‘spiritual phenomena’, because the word spiritual has almost 
become a synonym of supernatural. Yet the word is a perfectly proper one and ought to be redeemed and freely 
used, more nearly as a synonym of psychic in its widest sense, and I shall not hesitate so to use it. The last three 
chapters have been devoted to showing that spiritual phenomena are as much natural phenomena as physical 
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phenomena, that spiritual forces are true natural forces, and that there is a spiritual energy, i.e., a psychic and social 
energy, that is as capable of doing work as any other form of kinetic energy. In fact it is the highest and most effective 
form of energy or vis viva.” 
 
In the 1930s, French philosopher Pierre Teilhard employed the term he term spiritual energy was used significantly. A 
more recently coined related term is spiritual entropy, a hypothetic sort of entropy analog to physical entropy, albeit 
defined in the spiritual realm, which is defined crudely by American thermodynamicist Gilbert Wedekind, to the 
effect that accumulation of ‘maximal spiritual entropy’ equates to eternal death. [2] 
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Spiritual entropy  
In religious thermodynamics, spiritual entropy is a hypothetic sort of entropy analog to physical entropy, albeit 
defined in the spiritual realm, which is defined crudely by American thermodynamicist Gilbert Wedekind, to the 
effect that accumulation of ‘maximal spiritual entropy’ equates to eternal death. [1] A related term is spiritual energy, 
which is said to be definable in terms of psychological energy and social energy. 
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Spirituality  
In belief systems, spirituality is a flexible-thinking modernist mixture of traditional religion, albeit with less reliance 
on the word "judgment",philosophy, newer findings in science, and other new age concepts, all with the aim to foster 
individual freedom, and connection between one’s inner self, nature, and the universe.  
 
Etymology 
The term "spirituality", as contrasted with "religion", which derives from the Latin ligare or "belief systems that bind 
groups", derives from the the term wind or breath, generally meaning individual animation. This seems to translate to 
the fact that religion is a group belief system, whereas spirituality is more of an individualist belief system. In an 
ancient etymological sense, as over 72 percent of modern religions are derived from Ra theology, the term spirituality 
seems to be a syncretism of "ka" and "breath of Ptah", in contrast to "ba" the immortal part that gets judged on the 
afterlife scale of Maat. 
 
Religion 
A common modern definition of how modern “elite” American scientists, i.e. those at top universities, see religion as 
qualitatively different from spirituality include the response “religion is institutionalized dogma” or “religion is 
organized against individual inquiry”, which is said, according to American science culture sociologist Elaine Ecklund, 
to translate to the effect that religion is the rule of powerful people that propagate false information that is not true 
and that individual spiritual inquiry protects people from groupthink. [1]  
 
Thermodynamics 
The two biggest thinkers in attempting to bridge the gap between "spirituality concepts" and modern chemistry, 
physics, and thermodynamics are French philosopher, chemist, physicist, paleontologist, and priest Pierre Teilhard 
(1916-1938) and South African chemical physicist Adriaan de Lange (1982-2010), as discussed below. In 1896, English 
psychical researcher Frederic Myers used Maxwell's demon and conservation of energy to explain spirits and afterlife. 
In 1916, French philosopher, chemist, physicist, paleontologist, and priest Pierre Teilhard began to developed a 
"spiritual energy" theory of thermodynamic evolution; used a "human molecule" view; his 1938 Phenomenon of Man 
is his masterpiece, his writing style is very dense and he has near-to a cult following; the gist of his theory is captured 
in his omega point postulate. In circa 1960, Anglo-American philosopher Alan Watts wrote on a mixture of 
thermodynamics and Eastern philosophy, which may a have a sort of “spirituality” theme to it. 
 In 1982, South African chemical physicist Adriaan de Lange, a very well-read physical-sciences based thinker, 
claimed to be above the 500+ book level in studying how thermodynamics applies to the humanities, began to view 
the idea that entropy production must apply to the spiritual world; then, in 1986, while teaching physical chemistry 
class, grasped the idea that “the intricate calculations concerning free energy in chemical reactions” must apply to 
the process of knowing and learning, on the extrapolation that student's learning behaviors must follow or map to 
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the behaviors of molecules moving through the chromatograph column; in 1987, completed a yet unpublished 
manuscript Entropy, Creativity, and Learning; in the late 1990s, began posting and discussing his theories at the 
Learning-org.com forums; and in 2009 published an online book Irreversible Self-Organization (in Afrikaans). Chinese-
born English biochemist Mae-Wan Ho’s 1993 The Rainbow and the Worm: the Physics of Organisms, in which she 
attempts to pick up where Erwin Schrodinger left off in his famous 1943 What is Life?, spending the first chapters on 
the second law, seems to have a certain spirituality-science crossover blend to it. 
 Puerto Rican cultural anthropologist turned new-age author Migene Gonzalez-Wippler might have a certain 
“spirituality” theme to her work (fact-check) with her 1997 What Happens After Death, attempts to build a theory of 
death based on the first law of thermodynamics, albeit in the end digresses to conclude that there is a creative 
intelligence at work in the universe; likewise, her 1987 book Kabbalah for the Modern World, she uses 
thermodynamics and entropy to make a case for the existence of a creative force at work in the universe. American 
philosopher-psychologist Sean O'Reilly’s 2001 How to Manage Your Dick: Redirect Sexual Energy and Discover Your 
More Spiritually Enlightened, Evolved Self, outlines a Freudian-style energy psychology of how to use one's sexual 
energy productively, explained in terms of energy and entropy, mixed with bits of new age models and Greek 
philosophy. 
 American philosopher Christian de Quincey’s 2002 Radical Nature, attempts to update and synthesize the views 
of Henri Bergson (1907), Pierre Teilhard (1938), and Arthur Young (1976), to argue that conceptions such as 
consciousness, free will, and spirit (or soul) extend all the way down the evolutionary ladder to molecules, atoms, 
electrons, photons and beyond (presumably to the sub-atomic realm). The various fiction (Klystar, 2007) and non-
fiction ideas of Chinese-born American nuclear physicist Leong Ying is steeped in a mixture of thermodynamics, 
religion, and spirituality. In 2003, American thermodynamicist Gilbert Wedekind published his Spiritual Entropy, on 
the topic of "spiritual entropy" which is an outright search to find and define the concept of being “spiritual” in terms 
of entropy. Other possible spirituality-minded thinkers include: Steven Rosen, Mark Janes, DMR Sekhar, David Alkek, 
Dorothy Sherrill, Richard Rudd, Morgan Peck, and Dickey Eason to name a few.  
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Spollon, John   
In human chemistry, John Spollon (c.1854-c.1914) was an American poet noted for his 1894 
article “Among the Bards”, wherein he discusses the mixing of democrats and republicans in the 
language of English poet William Cowper's 1782 “On Friendship” and German polyintellect Johann 
Goethe’s 1809 Elective Affinities. 
 
Overview 
In 1894, Spollon, in his article “Among the Bards”, on German polyintellect Johann Goethe’s 1809 
Elective Affinities, in which he characterizes Goethe as the father of affinity, wherein, among other 
things, he compares  the effervescent liquored mixing of mix democrats and republicans to being 
akin to pouring water over some antacids (seidlitz powder); the full article of which is as follows: 
[1] 
 
Goethe, whose name in charity to young pronouncers should be spelled Getty, was the father of affinity. If there is a 
more dangerous combination than a woman, a kerosene can and damp kindlings, it is a poet, an inquiring mind and 
the science called chemistry. While tinkering with the science in an amateur way. Getty, the German Shakespeare, 
discovered, what every chemist knew, that there are certain atoms that possess elective affinities for certain other 
atoms; that is, they were intended by nature to meet with and adhere to each other, forming a perfect whole. He was 
not the only poet who got an idea from the elements. Cowper noticing that salts and certain acids have no affinity for 
each other, wrote: 
 
"Courtier and patriot cannot mix  
Their heterogeneous politics  
Without an effervescence  
Like that of salts with lemon juice."  
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When, in mixing your seidlitz powder (Ѻ), 
after placing together in one tumbler the 
contents of the blue paper and the white 
paper, you pour some water on them and 
they kick up a tremendous fuss, the thought 
may occur to you: take an handful of 
democrats and a handful of republicans, put 
them together just before election, pour 
some whiskey on them and the result will be 
the same as when mixing a seidlitz powder, 
because they have not an affinity for each 
other. 
 
Even so the thought came to Getty, that 
every man and every woman was born to 
meet sooner or later one certain woman or 
one certain man who was born for him or her 
— his or her affinity. And he wrote a great 
story based upon that idea.  
 
"Chemistry! 
Come with all thy pervading gases, 
Thy crucibles retorts and glasses, 
Thy fearful energies and wonders. 
Thy dazzling lights and mimic thunders." 
 
Come, and do your durndest, and you won't be able to do one-tenth of the mischief that can be worked by the pen in 
the hands of a man who knows how to move the millions. There was never a story written that could compare with 
his for popularity and results. Its effects were felt not only in his own time and country, but all over the civilized world 
and for generations. It was the cause of murder, suicide, debauchery and despair.  
 How easy it made things for a man whether married or single! If single, the first pretty maid he met was his 
affinity and they married in haste. In the course of time he meets another maid — prettier than his wife. All right: it 
seems he made a mistake that first trip, quite natural; and no doubt his wife, if she has read the great story, is of the 
same opinion, and has already made the acquaintance of her own genuine Simon Pure Affinity; or if she is not that 
sort of a woman, she makes the discovery that there is an affinity between her husband's new flame and a horsewhip 
and loses no time in bringing them together. And so it goes on, and everything is made easy and philosophical and 
pleasant for libertines, and all because a poet knew no better than to monkey with the elements and apply their 
peculiarities to human nature. (To be continued.) 
 
The article seems to have been continued in a column later that much entitled “Among the Bards”, albeit focused on 
American poets in general, and not mentioning Goethe further. [2]  
 
Reaction discussion 
To give a simple idea of what Spollon here is alluding to, in his comparison of a democrat-republican reaction to that 
of an antacid in water or in stomach acid, the following is the reaction of the popular antacid Tums (calcium 
carbonate, CaCO3) with HCl (stomach acid), the the gas product of carbon dioxide CO2 being given off: 
 

 
 
(add discussion) 
 
Cowper 
Spollon above cites section 20 of the 1782 Empedocles-style chemical aphorism like poem “On Friendship” by English 
poet William Cowper which reads as follows: [3]  

 

 

A 1910 advert for seidlitz powder (Ѻ) tablets, an an early type of antacid pill, 
composed of a mixture of tartaric acid, sodium bicarbonate, and potassium 
sodium tartrate, and is used as a mild cathartic by dissolving it in water and 
drinking, after which the powder combines with gastric juices to develop 
intestinal gases which are somewhat helpful in evacuating the user’s 
bowels; and acid-based type reaction which Spollon compares to the mixing 
of liquored-up republicans and democrats before an election.  
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which has the alternative translation variations of: 

 
(add discussion) 
 
Purpose | Chemical teleology 
The excerpt "they were intended by nature to meet with and adhere to each other" has a bit of bent or slanted 
chemical teleology feel to it, which is in need of discussion and dissection. 
 
References 
1. Spollon, John. (1894). “Among the Bards”, Truth, and Opinion, Supplement to Fibre and Fabric: A Record of 
American Textile Industries in the Cotton and Woolen Trade, 20(509):1113, Dec 1. 
2. Spollon, John. (1894). “Among the Bards”, Truth, and Opinion, Supplement to Fibre and Fabric: A Record of 
American Textile Industries in the Cotton and Woolen Trade, 20(512):1149, Dec 22. 
3. Cowper, William. (1782). “On Friendship”, in: The Life and Posthumous Writings of William Cowper (editor: William 
Hayley) (pg. 219). J. Seagrave, 1803. 
 
External links 
● Spollon, John – WorldCat Identities. 
 

Sponberg, Bjorn   
In hmolscience, Bjorn Sponberg (1976-) (DN:1) (CRI:16) is a Norwegian geneticist (Ѻ) 
noted for [] 
 
Overview 
In 2006, Sponberg began working a on a religion + science reconciling theory of 
everything, the latest version of which calls a new “fourth law of thermodynamics” 
aimed at deriving a thermodynamics based argument that describes purpose in or 
behind the universe, according to the realization that: (Ѻ) 
 
“The difference between good and evil has always started with universal energy states. 
The universe can sense the difference between good and evil in life via energy states.” 
 
Sponberg, in his 2010 article “Hypothesis: Fourth Law of Thermodynamics”, explains his 
ideas, which amount to a mixture of the Bible, a Nash equilibrium model of so-called 
‘good’ and ‘evil’ phenotypes, intermixed with ideas about how systems always tend to 
their lowest energy states. [1] As per religious thermodynamics writers go, Sponberg is very green in his writing and 
ideas and very religious-minded , believing that Jesus Christ was a real person (Ѻ), rather than the "Osiris anointed" 
mythological rewrite of Anunian theology, and that the Bible statement: “Hell is a place where the flames never die” 
(Ѻ) has something to do with thermodynamics (Ѻ), rather than the mythological “lake of fire”, over which animal 
monster Ammit sits during the weighing of the soul process, as the negative confessions are read, into which the 
overly heavy souls are said to descend, etc. The writings of Mark Janes, in respect to thermodynamics of good and 
evil, and Tom Siegfried, in respect to Nash equilibrium and thermodynamics come to mind here. 
 
Education 
Sponberg completed a MS in 2009 in molecular medicine at Norwegian University of Science and Technology, Norway 
and a MS in 2012 with a thesis on “A New Model Argues Against Just in Time Synthesis in M phase”, a new regulatory 
model for eukaryotic cell cycle (Ѻ), at Stockholm University, Sweden.  
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References 
1. Sponberg, Bjorn. (2010). “Hypothesis: Fourth Law of Thermodynamics”, May, WordPress.com. 
 
External links 
● Bjorn Sponberg – YouTube. 
● Bjorn Sponberg – Scribd.  
 

Spontaneity  
In chemistry, spontaneity refers to the measure of whether a reaction it will go naturally on its own or will require an 
energy input; determined by the calculation of the change in the Gibbs free energy ΔG of the reaction.  
 
Spontaneity rule  
According to the "spontaneity criterion", if ΔG is positive a reaction will only occur if energy is supplied to force it 
away from the equilibrium position (i.e. when ΔG = 0). If ΔG is negative the reaction will proceed spontaneously on its 
own to equilibrium. [1]  
 
Human chemistry 
In human chemistry, with reference to human chemical reactions, the definition is the same, however, the 
application of this logic is compounded due to factors such as coupling effects, external forces, the differences of 
human molecules involved, particle count, system migrations, among other factors. In general, as a first 
approximation, for earth-bound system, being isothermal-isobaric systems, changes in the Gibbs free energy are 
useful in indicating the conditions under which a chemical reaction will occur.  
 
Videos 
● Anon. (2008). “AP Chemistry: Thermodynamics 4 – Spontaneity” (Ѻ), ChemGuy, Jan 4.  
 
References 
1. Daintith, John. (2004). Oxford Dictionary of Chemistry. New York: Oxford University Press.  
 

Spontaneity criterion  
In chemistry, the spontaneity criterion for a basic chemical reaction, at constant temperature and pressure, is that 
the calculated measurement of the Gibbs free energy change ΔG for the reaction process, over the extent of the 
reaction, is a negative value. [1] In translation, for any generic reaction between reactants and products:  
 
Reactants → Products 
 
such as in a combination reaction:  
 
A + B → AB 
 
the "spontaneity" criterion equates to the following set of three rules: 
 

Condition Description  

 

Reaction or process is spontaneous in the forward 
direction  

 

Reaction or process is nonspontaneous (reaction is 
favored in the opposite direction)   

 

System is at equilibrium (there is no net change)  
 
In this sense, the Gibbs free energy G or simply “free energy” represents, in the words of American chemist Raymond 
Chang, “the energy available to do work”. [2] Here, G equates to instanteous measurements of:  
 
G = H – TS  
 
of each component species, A, B, AB, etc., per unit time, where H is the enthalpy component, T is the absolute 
temperature of the system, and S is the entropy component. Thus, if a particular reaction is accompanied by the 
release of usable energy (i.e. if ΔG is negative), this fact alone guarantees that it will be spontaneous and will go 
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naturally on its own without an external energy input. 
 
References  
1. Chang, Raymond. (1998). Chemistry, 6th ed. (ch. 18: “Entropy, Free Energy, and Equilibrium”, pgs. 725-55). New 
York: McGraw-Hill.  
2. ibid (pg. 738). 
 

Spontaneity table  
In chemistry, a spontaneity table is table showing a summarized view of how variations in the quantities ΔH, ΔS, and 
T can combine to determine or yield different spontaneity outcomes chemical reactions.  
 
Overview 
A few comparative versions of these spontaneity tables are shown below, in chronological order. 

 

 

 

Darrell Ebbing's 1990 spontaneity table. [1]  A 1996 Eugene LeMay spontaneity table. [2]  

 

  

Raghavan spontaneity table (1997). [7]   

 

 

 

Raymond Change's 1998 spontaneity table. [3] Theodore Brown's 2003 spontaneity table. [4]  

 

 
 
 
 
 
 

 

 

Kenneth Whitten's 2007 spontaneity table. [5] A 2009 Daniel Reger spontaneity table. [6]  
 
American chemist Darrell Ebbing's 1990 spontaneity table is asterisked to note that the terms ‘low temperature’ and 
‘high temperature’ are relative, to the effect that for certain reactions, high temperature could mean room 
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temperature. [1] We note that room temperature is the temperature at which the majority of human chemical 
reactions occur, albeit with seasonal fluctuation influence.  American chemist Raymond Change’s 1998 table notes 
that when both ΔH and ΔS are negative that the reverse reaction becomes spontaneous at high temperatures, which 
loosely finds corroboration with the finding that "divorce season", which begins January 02, corresponds to the point 
in time at which day light hours begin to increase, and hence the point in time when the system begins to be heated 
more and more each day.  
 
References 
1. Ebbing, Darrell D. (1990). General Chemistry (pg. 733). Houghton Mifflin Co. 
2. LeMay, Eugene, Robblee, Karen M, Baell, Herbert, and Brower, Douglas C. (1996). Chemistry: Connections to Our 
Changing World (pg. 762). Prentice Hall.  
3. Chang, Raymond. (1998). Chemistry (pg. 740). McGraw-Hill. 
4. Brown, Theodore L., LeMay, H. Eugene, Burstein, Bruce, and Burdge, Julia R. (2003). Chemistry (pg. 760). Prentice 
Hall. 
5. Whitten, Kenneth W. (2007). Chemistry (pg. 587). Cengage Learning.  
6. Reger, Daniel L. (2009). Chemistry: Principles and Practice (pg. 753). Cengage Learning.  
7. Raghavan, P.S. (1997). Concepts and Problems in Physical Chemistry (pg. 269). Discovery Publishing House.  
 

Spontaneous  
In science, spontaneous, a 1656 term, meaning “occurring 
without external stimulus”, from the Latin sponte “of one’s 
own accord, willingly”; something that proceeds from 
natural feeling or native tendency without external 
constraint; arises from momentary impulse; controlled or 
directed internally; developed without apparent external 
influence, force, or cause, or treatment; not apparently 
contrived or manipulated: natural. [1] 
 
Etymology 
The term “spontaneous combustion” was used in 1795. [2] 
In 1891, English thermodynamicist John Parker (c.1860-
c.1930), a St. John’s College, Cambridge, seventh wrangler 
(1882) and fellow (1889) (Ѻ), in his Elementary 
Thermodynamics, in his thermodynamic potential chapter, 
was citing Willard Gibbs (1876) and Hermann Helmholtz 
(1882), and employing the term spontaneous as follows, 
modern notation translation (see: characteristic function 
notation table) shown below: [3] 
 
“When the only external forces to which the body is 
subjected consist of a uniform and constant normal 
pressure, P, on the surface, dW = – PdV, so that if we write 
G for H + PV, or U – TS + PV, the preceding result becomes: 
 

 
 
If, under these conditions, V be also constant, then: 
 

 
 
Let us now suppose that the system is in equilibrium in any state A at any uniform temperature T. Then the 
equilibrium in the state A will be unstable if a slight shake or touch, by which no perceptible change is made in the 
system, causes the equilibrium to be broken in consequence of which the system rushes into some other state P. 
Hence clearly the equilibrium in the state A will be stable if every spontaneous change of state, like AP, is 
impossible.” 
 
(add discussion) 
 
Love | Spontaneity 
The is, for some, a strong sense of spontaneity and or a spontaneousness associated with the actions or process of 
love, falling in love (see also: fall-force), and or love at first sight. American philosopher Robert Solomon gives his 
somewhat ambiguous take on the situation as follows: [5]  

 

An “I’m feeling spontaneous” T-shirt (Ѻ); showing the 
thermodynamics behind the phrase, namely a change that 
involves a free energy decrease.  
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“We often contrast the ‘spontaneity’ of the passions with the ‘ponderous deliberations’ of reason. And it is true that 
we often ‘find ourselves’ in a passion. But this appearance must be explained. The fact that we ‘find’ this to be the 
case does not entail nor even suggest that we are not ourselves responsible for them. And we all know so well that 
many times we ‘catch ourselves’, not in a passion, but deliberating—even ponderously—in an effort to build up a 
passion, ‘working ourselves into a rage’, ‘making ourselves feel guilty’, or rehearsing the virtues and possibilities of a 
prospective ‘date’ until we virtually push ourselves into the dubious abyss into which we allegedly ‘fall’ when we ‘fall 
in love’. There is nothing ‘spontaneous’ about such emotion. And even when our passions are unquestionably 
spontaneous in that sense, it remains to be seen whether they are not so only because they have been used in similar 
circumstances so many times before and have already been so often practiced and finely developed. Like the 
apparently ‘spontaneous’ genius of a Nicolo Paganini, a James Whistler, or a Thomas Mann, our passions are 
‘spontaneous’ only in the sense that they can benefit from many years of hard work and painful development; and 
the present masterpiece seems to emerge as if on its own.” 
 
(add discussion) 
 
“The clarification in the idiom "waste not free energy" is the recognition that free energy is something that is released 
from transformations in relationships, and is a function of both enthalpy and entropy. Hence, if you find yourself in a 
dead equilibrium level relationship or situation, there is no free energy change, and hence you are wasting your 
existence, but when you do find spontaneous reactions (e.g. love at first sight), treasure it and make the best use of 
it.” 
— Libb Thims (2011), post to Eddie Devere’s blog “Thoughts on the Thermodynamic Imperative” (Ѻ)  
 
(add discussion) 
 
Quotes 
The following are related quotes: 
 
“I wish to lay special emphasis on the word spontaneous in this title, as embodying my conception of pure sociology. 
Whatever is spontaneous is pure in this sense. Its two other chief synonyms are ‘genetic’ and ‘natural’ as opposed to 
‘telic’ and ‘artificial.’ Still, as the telic faculty is itself a genetic product, it cannot be omitted from a treatment of pure 
sociology, and, as I have shown, its manifestations are in one sense as strictly spontaneous as are those of the 
dynamic agent.” 
— Lester Ward (1903), Pure Sociology: a Treatise on the Origin and Spontaneous Development of Society [4] 
 
See also 
● Floating magnets 
experiment 
● Spontaneity 
● Spontaneity criterion 
● Spontaneity table 

● Spontaneous process 
● Spontaneous reaction 
● Spontaneous combustion 
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Further reading 
● Kolesnikov, I.M. (2001). Thermodynamics of Spontaneous and Non-Spontaneous Processes. Nova Publishers. 
 
External links 
● Spontaneous (disambiguation) – Wikipedia.  
 

Spontaneous reaction  
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In chemistry, a spontaneous reaction, as contrasted with 
a nonspontaneous reaction, is a reaction quantified by a 
negative free energy change. A reaction is said to be 
spontaneous if it occurs without being driven by an 
outside force. [1] 
 
Quotes 
The following are related quotes: 
  
“How can you initiate love? How can you stop love? How 
can you control love? Love cannot be controlled. You 
cannot do anything about love. You have to allow love to 
happen when it happens. Love is a spontaneous 
reaction.” 
— Rob White (2011), “Love is a Spontaneous Reaction” [3] 
  
References 
1. Spontaneous reactions – SparkNotes.com. 
2. Ebbing, Darrell D. (1990). General Chemistry (pg. 729). 
Houghton Mifflin Co. 
3. White, Rob. (2011). “Love is a Spontaneous Reaction” 
(Ѻ), RobWhiteMedia.com, Aug 19.  
 
External links 
● Spontaneous process – Wikipedia.  
 

Stability  
In thermodynamics, stability is quantified by a 
system being located at the bottom of a potential 
energy well. Belgian chemist Ilya Prigogine argues 
that stabilities have a different meaning in the far-
from-equilibrium range. [1] 
 
See also 
● Muller stability ratio 
● Principle of substance stability 
 
References 
1. Prigogine, Ilya. (1996). The End of Certainty: 
Time, Chaos, and the New Laws of Nature (stability, 6+ pgs, graph, pg. 30). Free Press. 
 
Further reading 
● Perrot, Pierre. (1998). A to Z of Thermodynamics (stability, pgs. 280-83). Oxford University Press.  
 

Stages of existence  

 

Generic diagram of a spontaneous reaction: showing that the 
free energy decreases as the reaction proceeds, that the 
greater the slope of decrease the greater the spontaneity, and 
that at equilibrium the free energy is at a minimum the 
"equilibrium mixture" is most likely products. [2] 

 

Diagrams of stable equilibrium and unstable equilibrium as a function 
of the potential energy of a reaction or process versus the extent of 
reaction. [1] 
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In philosophy, stages of existence 
refers to the various states of 
perceptual existence a person as a 
bound state atomic entity pass 
through in their reaction existence. 
The adjacent excerpt by German 
polyintellect Johann Goethe, from his 
posthumously-published 1833 
Maxims and Reflections, is said to 
depict how his philosophical views 
changed as he stepped through the 
various stages of existence, in 
retrospect (see: Goethe timeline). [1] 
 
Other 
The following end stage four quote 
by Goethe: 
 
“... in him who is, who was and ever 
will be.” 
 
seems to have been re-written into 
the following re-phrased format by 
English screenwriter Bernard Rose in 
the 1994 film Immortal Beloved: [3] 
“Thus he was, thus he died, thus he 
will live for all time.” 
— Anton Schindler (1994), Immortal 
Beloved  
 
on the reaction existence and 
reaction end of Ludwig Beethoven; 
the assertion here being that Rose 
had read or was somehow aware of 
Goethe's stages of existence quote, 
being that he already had incorporated the famous 1812 so-called "incident at Teplitz" scene, during the time when 
Goethe spent four days visiting with Beethoven, in the film. 
 
Quotes 
The following are related quotes: 
 
“What is real? How do you define real? If you’re talking about what you can feel; what you can taste; what you can 
smell and see; then real is simply electrical signals being interpreted by your brain.” 
— Morpheus (1999), The Matrix [2] 
 
References 
1. Goethe, Johann. (1833). Maxims and Reflections (translator: Elisabeth Stopp). Publisher. 
2. Thims, Libb. (2007). Human Chemistry (Volume One) (pg. xix). Morrisville, NC: LuLu. 
3. Rose, Bernard. (1994). Immortal Beloved (4:17). Columbia Pictures.  
 

Stahl, Arne  
In hmolscience, Arne Stahl (1931-) is a German physicist noted for his 1996 article “Entropy 
Balances and Raw Material Consumption” wherein he does some type of Shannon entropy and or 
Shannon bandwagon fueled derivation resulting in a table, a rendition of which is shown below, 
from German physicist Reiner Kummel's 2011 economic thermodynamics book, showing 
physiologic entropy production of an adult human (0.5) and the entropy production per capita by 
economic activity for the world on average (10), the USA (35), Germany (20), and India (2) in units, 
supposedly, of “macrobits per second” which is argued to equate to watts per kelvin: [1] 

 

“Every stage of life corresponds to a 
certain philosophy. A child appears a 
realist; for it is as certain of the 
existence of pears and apples as it is of 
its own being. 

 
(age 9)  

(age 15) 

 

A young man, caught up in the storm of 
his inner passions, has to pay attention 
to himself, look and feel ahead; he is 
transformed into an idealist. 

 
(age 24)  

(age 38) 

 

A grown man, on the other hand, has 
every reason to be a skeptic; he is well 
advised to doubt whether the means he 
has chosen to achieve his purpose can 
really be right. Before action and in the 
course of action he has every reason to 
keep his mind flexible so that he will not 
have to grieve later on about a wrong 
choice. 

 
(age 42)  

(age 59) 

 

An old man, however, will always avow 
mysticism. He sees that so much seems 
to depend on chance: unreason 
succeeds, reason fails, fortune and 
misfortune unexpectedly come to the 
same thing in the end; this is how things 
are, how they were, and old age comes 
to rest in him who is, who was and ever 
will be.” 

 
(age 69) 

 
(age 81) 
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Education 
Stahl’s background seems to be in semiconductor theory. In 1996, he was associated with the Institut für 
Theoretische Physik der RWTH, Aachen, Germany 
 
References 
1. (a) Stahl, Arne. (1996). “Entropy Balances and Raw Material Consumption” (“Entropiebilanzen und 
Rohstoffverbrauch”) (abs), Naturwissenschaften, 83(10):459-66. 
(b) Kummel, Reiner. (2011). The Second Law of Economics: Energy, Entropy, and the Origins of Wealth (pgs. 127-28). 
Springer. 
 
External links 
● Stahl, A. (Arne) (1931-) – WorldCat Identities.  
 

Stahl, Georg   
In science, Georg Stahl (1659-1734) was a German chemist and physician noted for his 
1703 phlogiston theory of heat, wherein he viewed heat as being comprised of small 
particles with mass which he termed as "phlogiston".  
 
Overview 
Stahl explained natural phenomena by affirming that “heat matter”, a hypothetical 
entity to which he assigned the name “phlogiston”, was contained in all combustible 
bodies and was made to appear when such bodies were burned. [1] A precursor to 
Stahl's theory was the 1669 terra pinguis theory of combustion developed by his 
mentor Johann Becher.  Stahl's theory was eventually replaced by French chemist 
Antoine Lavoisier's 1789 "caloric theory". 
 
Quotes | About 
The following are about related quotes: 
  
“About eight days ago I discovered that sulfur in burning, far from losing weight, on the contrary, gains it; it is the 
same with phosphorus; this increase of weight arises from a prodigious quantity of air that is fixed during combustion 
and combines with the vapors. This discovery, which I have established by experiments, that I regard as decisive, has 
led me to think that what is observed in the combustion of sulfur and phosphorus may well take place in the case of 
all substances that gain in weight by combustion and calcination; and I am persuaded that the increase in weight of 
metallic calxes is due to the same cause... This discovery seems to me one of the most interesting that has been made 
since Stahl and since it is difficult not to disclose something inadvertently in conversation with friends that could lead 
to the truth I have thought it necessary to make the present deposit to the Secretary of the Academy to await the 
time I make my experiments public.” 
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— Antoine Lavoisier (1772), Sealed note deposited with the Secretary of the French Academy (Ѻ), Nov 1 
   
Quotes 
The following are related quotes: 
  
“Briefly, in the act of composition, as an instrument there intervenes and is most potent, fire, flaming, fervid, hot; but 
in the very substance of the compound there intervenes, as an ingredient, as it is commonly called, as a material 
principle and as a constituent of the whole compound the material and principle of fire, not fire itself. This I was the 
first to call phlogiston.” 
— Georg Stahl (1703), Specimen Beccherianum (Ѻ)  
 
References 
1. Hemmeter, John C. (1918). “Lavoisier and the History of the Physiology of Respiration and Metabolism: 
Contemporary Views of the Life Processes”, Bulletin of the Johns Hopkins Hospital (pg. 262), 29: 254-64, Nov.  
 
External links 
● Georg Ernst Stahl – Wikipedia.  
 

Stanchinsky, Vladimir   
In hmolscience, Vladimir Stanchinsky (c.1887-c.1947), or V. V. Stanchinsky, was a Russian scientist 
noted, in ecological thermodynamics, for his 1920s and 1930s work food chain energetics, some of 
which he theorized about in terms of thermodynamics. 
 
Overview 
In the 1920s, Stanchinsky, inspired by the work of Russian physical geologist Vladimir Vernadsky, 
posited that the quantity of living matter in the biosphere depends on the amount of solar energy 
that is transformed by natural communities at different trophic (i.e. food chain) levels, and on this 
basis studied “dynamic equilibrium” of natural communities by invoking the second law to explain 
decreasing biomass of the higher groups on the “trophic ladder”, wherein each successive rung on 
the trophic ladder has less energy, as it depends on the lower rungs for its energy supply in the form of food, but 
cannot appropriate it all, or something to this effect. Stanchinsky summarized his views in his 1927 book Variability of 
Organisms and its Importance for Evolution. In 1930 to 1937, Stanchinsky, with co-authors I.V. Ivlev and G.G. 
Winberg, measured and published results of energy lost at each trophic level. Raymond Lindeman, supposedly, later 
learned of these results. [2] 
  
Other 
Other authors to have employed "food chain thermodynamics" models include Paul Colinvaux and Paul Ehrlich, and 
in a unique way Vernadsky who outlined a blurry type of food chain picture of free energy, so to speak.  
 
References 
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Press.  
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Stand up writing  
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In genius studies, stand up writing refers to the method, 
used by many geniuses and literary scholars, according to 
which writing, reading, and studying is done standing up, e.g. 
at a bar-height counter top, with a chair placed on a standard 
height table, a bar table, or a specially built table. 
 
Aristotle 
Little is known about how Aristotle wrote his prodigious 
Collected Works, amounting to the most established 
“theories of everything” ever penned, but it is known that 
Aristotle, shown below above middle right, had the habit of 
walking about while he talked: 
 

 
 
His followers, called Peripatetics, are said to take their name from the word peripatêtikos, meaning “given to walking 
about”) or because he held lessons beneath the colonnades (or peripatoi) of the 
Lyceum. [1] 
 
Newton 
English physicist Isaac Newton wrote his entire Principia: Mathematical 
Principles of Natural Philosophy, during the years mid 1686 to 28 Apr 1686, in 
which he proved by geometry, the mode of universal gravitation, namely that if 
a body Q orbits in an ellipse, the implied force toward the focus S (not the 
center C) varies inversely with the square of distance, as diagrammed adjacent, 
while standing; as summarized by James Gleick: [2] 
 
“The alchemical furnaces went cold; the theological manuscripts were shelved. 
A fever possessed him, like non since the plague years. He ate mainly in his 
room, a few bites standing up. He wrote standing at his desk. When he did 
venture outside, he would seem lost, walking erratically, turn and stop for no 
apparent reason, and disappear inside once again. Thousands of sheets of 
manuscript lay all around, here and at Woolsthorpe, ink fading on parchment, 
the jots and scribbles of four decades, undated and disorganized. He had never 
written like this: with a great purpose, and meaning his words to be read.” 
 
(add discussion) 
 
Goethe 
German polyintellect Johann Goethe was known to using a stand up writing desk, such as the one shown at his house 
below in Wiemar, Germany: [5] 

 

 

Knottmann’s 1899 sit-stand desk; something envisioned by 
Libb Thims to be required for his college students (if he 
ever gets his own established classroom); the "stand 
method" being common to geniuses such as: Newton, 
Hemingway, Nietzsche, and Goethe. [4] 

 

Center: Newton's geometrical proof of 
universal gravitation: in which he 
showed that if a body Q orbits in an 
ellipse, the implied force toward the 
focus S (not the center C) varies 
inversely with the square of distance; 
a proof that he derived while standing 
up. 
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(add discussion) 
 
Hemingway 
American literary genius Ernest Hemingway (1899-1961) 
famously read and write at his standup desk. Hemingway 
once declaring that: 
 
“Writing and travel broaden your ass if not your mind and I 
like to write standing up.”  
 
which he did by perching his typewriter on a chest-high shelf, 
while his desk became obscured by books. [3] 
 
Thims 
American electrochemical engineer Libb Thims engaged, or 
technically was forced into, the "writing standing up" 
method, when at the age of 19 to 20 he went from having 
never studied before to the goal of mastering the most 
difficult branches of the tree of knowledge, with aims to better understand the mechanism of existence. Sometime, 
in this period, during particular nights before finials, he found a heightened level of awakefullness could be 
maintained, through the dark hours, by a mixture of caffeine (diet coke) and by placing the chair of the study table 
"on the table", when points of sleepiness began to approach, and thereby studying (reading) with the book placed 
"on the lap of the chair", with the chair placed on the table (instead of the floor), and thereby reading into the 
midnight hours while standing. Sometime, thereabouts, Thims decided that he would increase his knowledge 
absorption efficiency if he studied like this not just during final nights or weeks but all the time. He did this first by 
placing wood blocks (or books) under the legs of the table he was studying on, and eventually built his own table, the 
circa 1996 prototype shown below (left) and circa 2006 working model shown (below right) also: 

 
 
The following shows a 21 Jan 2016 photo of Thims' stand up desk in operation, with hanging printer, hanging 
trashcan, art/architecture supply store drafting chair, which Thims uses about 20% of the time, when studying, 
writing, or reading (80% of the time he stands), illuminated globe, and HP Envy 27-inch touch screen computer, which 
facilitates the editing of four word pages simultaneously: 

 
 
Shown on the table, of note, is the first volume (of eleven) of Hmolpedia, a first draft copy (margin and paragraph 
sizing checking version) received in the mail the day previous, all written while standing, on the table shown. The 
table itself was made in circa 1995-1998, is 72x30-inch width by 29-inch height gray folding table, which he raised to 

 

 

 

Ernest Hemingway shown at his stand up writing desk.  
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44-inches, by stacking books under each leg, so to "read (and write) standing up", as did Newton when he wrote his 
Principia from 1686 to 1688, which eventually was replaced with permanent legs (shown) so that the height of the 
table is “44-inchs”, i.e. belly-button height, modified with permanent wheeled wooden legs attached, circa 1999-
present.  
 
Quotes 
The following are related quotes: 
 
“When I visited the house of German writer and artist, Johann Wolfgang von 
Goethe (the oft-called 'last universal genius') in Weimar many years ago, I was 
taken by his original writing desk [above]. To stand before the great writer's 
creative space thrilled me. I was quite literally standing in the spot he wrote his 
great works; you see, he wrote while standing up. His desk was tall, five feet 
high and on a slant like a podium. Since then I've discovered other genii who 
also wrote whilst on their feet. Sir Isaac Newton wrote hisentire Mathematical 
Principles of Natural Philosophy standing up. Ernest Hemingway also wrote 
standing at a chest height desk on which he'd placed his typewriter.He once 
said,‘writing and travel broaden your ass, if not your mind, and I like to write 
standing up.’ German philosopher Friedrich Nietzsche, and American 
electrochemical engineer Libb Thims also wrote standing up. Even Aristotle is 
credited with walking about while talking and thinking. So, with so many great 
thinkers to vouch for the benefits of standing up to write, a while ago I 
purchased a standing desk for myself. You can see in the photo [right] I'm 
writing at it now.” 
— Angela Sunde (2015), “Standing Up to Write”, Apr 8 [5]  
 
References 
1. Pendle, George. (2008/09). “To Sit, to Stand, to Write.” Cabinet, Issue 32, Winter. 
2. Gleick, James. (2003). Isaac Newton (pg. 124). Vintage. 
3. (a) Mckay, Kate, and McKay, Brett. (2011). “Become a Stand-Up Guy: the History, Benefits, and Use of Standing 
Desks”, ArtOfManliness.com, Jul 05. 
(b) Pendle, George. (2008/09). “To Sit, to Stand, to Write.” Cabinet, Issue 32, Winter. 
4. Kotelmann, Ludwig. (1899). School Hygiene (pg. 159). C.W. Bardeen. 
5. Sunde, Angela. (2015). “Standing Up to Write” (Ѻ), Apr 8.  
 

Standard Gibbs free energy of formation  
In thermodynamics, the standard Gibbs free energy of formation, symbol, ΔGf°, refers to the measure of the Gibbs 
free energy change required to form or synthesize an element or molecular entity from its constituent components at 
standard state. The standard free energy of formation, according to its original definition, given by central concept 
initiator Gilbert Lewis, refers to: [2] 
  
“Values obtained for the increase in free energy, at 25°C, in the formation of a substance (at unit activity) form the 
elements in their standard reference states.” 
 
These values are listed in free energy tables, the first of which were made by Gilbert Lewis and Merle Randall in 1914. 
 
Human free energies of formation 
See also: Human free energy 
One of the more complex subjects in human chemical thermodynamics, is the subject of scaling up the Lewis-Randall 
model of calculating "standard Gibbs free energies of formation" for any and all atoms and molecular entities to that 
of the human reaction level, namely of calculating a standard Gibbs free energy of formation for each existing human 
molecule (person), defined at the point of formation or synthesis, or point of detachment, whether physical 
(umbilical severing) or orbital (adulthood detachment), from the parental structure. As to whether or not there exists 
a "standard" Gibbs free energy of formation, for a general human, the question remains open, being that there seem 
to be many underlying puzzling issues to this definition. [3] Historically, the first to state that a mouse has a free 
energy of formation was American chemist Martin Goldstein in 1993. [4] 
 
References 
1. Lewis, Gilbert N. and Randall, Merle. (1923). Thermodynamics and the Free Energy of Chemical Substances (pg. 
596). McGraw-Hill Book Co., Inc. 
2. Lewis, Gilbert and Randall, Merle. (1914). “The Free Energy of Oxygen, Hydrogen, and the Oxides of Hydrogen”, 
Journal of American Chemical Society, 35:1964.  

 

A photo of writer Angela Sunde's 2015 
stand up desk, based on some of the 
above examples, which is a bar table 
purchased at a furniture store. [5] 
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3. (a) Thims, Libb. (2007). Human Chemistry (Volume One). Morrisville, NC: LuLu. 
(b) Thims, Libb. (2007). Human Chemistry (Volume Two). Morrisville, NC: LuLu. 
4. Goldstein, Martin and Goldstein, Inge F. (1993). The Refrigerator and the Universe: Understanding the Laws of 
Energy. Cambridge, Massachusetts: Harvard University Press. 
 
Further reading 
● Brezonik, Patrick L. and Arnold, William A. (2011). Water Chemistry (table: Free Energies and Enthalpies of 
Formation of Common Chemical Species in Water, pgs. 758-). Oxford University Press.  
 
External links 
● Standard Gibbs function of formation – Wikipedia.  
 

Standard model  
In science, standard model refers to the current knowledge of particle physics, namely the quantum mechanics based 
theory that includes the theory of strong interactions (quantum chromodynamics) and the unified theory of weak and 
electromagnetic interactions; which sometimes includes “gravity” even though not part of the “standard model” (the 
graviton is not yet observed). 
 
http://www.eoht.info/page/Standard+model 
 
See also 
● Empedocles  
● Standard model of human existence 
 
External links 
● Standard model – Wikipedia. 
 

Standard model of human existence  
In science, the standard model of human existence is the current understanding of human existence, activity, and 
movement, in its past, present, and future states, according to the way modern physical science sees things, which is 
based on the first and second laws of thermodynamics in core structure. 
 
Overview 
The basic points of the "standard model", as defined by modern physical science, are as follows:  

 Fact Implication Proved by 

(a) 
The universe is governed by 
the laws of energy and 
entropy. 

Humans are governed by the laws of energy and entropy Rudolf Clausius, 
1865 

(b) 
Freely going reactions and 
processes, on the surface of 
the earth, are isothermal-
isobaric processes. 

Gibbs free energy G is the governing potential; hence, an 
earth-bound freely going process is "thermodynamically 
possible" if and only if it shows a free energy decrease. 

Gilbert Lewis, 1923 

(c) 
There are two types of 
processes in nature: 
"natural" (or ~ good) and 
"unnatural" (or ~ evil). 

"Natural" processes, in isothermal isobaric systems, are 
governed by the Lewis inequality for natural processes 
(ΔG < 0); "unnatural" processes, in isothermal isobaric 
systems, are governed by the Lewis inequality for 
unnaturally processes (ΔG > 0)  

Edward 
Guggenheim, 1933 

(d) 
Natural and unnatural 
processes are 
thermodynamically 
"coupled" together. 

The sum of the Gibbs free energy changes of the "natural 
processes" plus the sum of the Gibbs free energy 
changes of the "unnatural processes"  must be less 
than zero:  

 
for the process as a whole to occur, i.e. be "natural", or 
exist in nature. 

Theophile de 
Donder, 1936 
Fritz Lipmann, 1941 
Ilya Prigogine, 1947, 
1998 
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(e) 
Free energy change (ΔF or 
ΔG) is the true measure of 
chemical affinity A. 

In earth-bound isothermal isobaric systems, individual 
intermolecular affinities, i.e. the forces of attraction, 
repulsion, bonding formations, etc., are quantified the 
Goethe-Helmholtz equation: A = –ΔG, thus human 
passions can be described by either the forces of 
chemical affinity A or by Gibbs free energy changes ΔG.  

Johann Goethe, 
1809 
Hermann Helmholtz, 
1882 
Theophile de 
Donder, 1936 

(f) 
A human is a large multi-
element dynamic reactive 
surface-attached molecule 
(human molecule). 

Humans are a type of animated molecule: outdated 
anthropometric ideas and concepts must either be either 
discarded or amended (to fit that of chemistry, physics, 
and thermodynamics). 

Robert Sterner  
and James Elser, 
2000 
Libb Thims, 2002 
New Scientist, 2005 

(g) 

The daily heat cycles of the 
sun are driven by the spin 
coupling movements of the 
sun to the center of the milky 
way. 

Daily heat cycles (Carnot cycles) accruing on the surface 
of the earth, which drive entropy increase or 
transformation content increase (aka "evolution" or 
"synthesis") is connected via some type of "induction 
mechanism" to the rotations of the universe.  

Michael Faraday, 
1831 
James Maxwell, 
1873  

(h) Nebular hypothesis 

The sun ignited inside of a nebula 4.7 billion years ago 
and the earth formed son thereafter. 

Emanuel 
Swedenborg (1734) 
Pierre Laplace (1796)  

(i) Big bang 

Humans are part of a large dynamically coupled system 
that is moving toward something called the great 
attractor ; inside of a larger universe, known to be about 
13.7 billion years old.  

Georges Lemaitre, 
1927  

(j) ? 
The milky way is bound to the local group, which as a 
whole is moving towards the great attractor at a rate of 
about 600 kilometers per second 

 

 
External links 
● Standard model – Wikipedia. 
 

Standard state  
In thermodynamics, standard state refers to the state and phase (solid, liquid, or gas) at which an element, chemical 
species, or molecular entity exists in its normal or natural state, generally taken to be at standard temperature and 
pressure.  
 
Further reading 
● Perrot, Pierre. (1998). A to Z of Thermodynamics (standard state, pg. 288). Oxford University Press. 
 
External links 
● Standard state – Wikipedia.  
 

Standard temperature and pressure  
In science, standard temperature and pressure (STP), signified by the degree symbol (°), refers to conditions of 
standard temperature and standard pressure, defined, according to thermodynamic standard terms, as: [1] 
 
 SI units lay units  

 

298 K 76.7 °F   

 

101 
kPa 1 atm  

 
These values refer to that of typical earth-bound mean yearly conditions of temperature and pressure, 
conceptualized to be that of the conditions of a typically room temperature and pressure laboratory. 
 
History 
The concept of so-called "standard temperature" and "standard pressure" was established in the construction of the 
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first free energy table or “table of standard free energies of formation at 25 °C” made in 1914 by American physical 
chemists Gilbert Lewis and Merle Randall, and followup expanded 1923 table. [2] The logic is that at "standard 
conditions" one finds the elements and various chemical compounds and entities as they are in their natural state, 
whereas above and below standard conditions, one can synthesize various new compounds and entities.  
 
References 
1. Perrot, Pierre. (1998). A to Z of Thermodynamics (pg. 289). Oxford University Press. 
2. (a) Lewis, Gilbert and Randall, Merle. (1914). “The Free Energy of Oxygen, Hydrogen, and the Oxides of Hydrogen”, 
Journal of American Chemical Society, 35:1964. 
(b) Lewis, Gilbert N. and Randall, Merle. (1923). Thermodynamics and the Free Energy of Chemical Substances, New 
York: McGraw-Hill Book Co., Inc. 
(c) Randall, Merle and Young, Leona E. (1942). Elementary Physical Chemistry (note, pg. 302). Randall and Sons. 
 
External links 
● Standard conditions for temperature and pressure – Wikipedia. 
 

Stanley, Eugene   
In human physics, Harry Eugene Stanley (1941-), commonly cited as "H. Eugene 
Stanley", is an American physicist noted for having coined the term “econophysics” in 
1995, to denote the field of physics dealing with economic phenomenon, and for 
research and various publications in this field. His group supposedly found empirical 
laws governing economic fluctuations, and proposed statistical mechanics models to 
explain their origins. Stanley is said to have introduced the term "econophysics" at the 
1995 second Statphys-Kolkata conference in Kolkata (formerly Calcutta), India, to 
describe the large number of papers written by physicists in the problems of stock 
markets. [1] Stanley co-authored the 2000 Introduction to Econophysics with Italian 
econophysicist Rosario Mantegna. [2]  
 
Random walks 
In 2011, Stanley co-authored The Physics of Foraging, together with Gandhimohan 
Viswanathan, Marcos Luz, and Ernesto Raposo, on random walk theory applied to 
insects with implication to humans, which has the following abstract: 
 
"Do the movements of animals, including humans, follow patterns that can be described quantitatively by simple 
laws of motion? If so, then why? These questions have attracted the attention of scientists in many disciplines, and 
stimulated debates ranging from ecological matters to queries such as 'how can there be free will if one follows a law 
of motion?' This is the first book on this rapidly evolving subject, introducing random searches and foraging in a way 
that can be understood by readers without a previous background on the subject. It reviews theory as well as 
experiment, addresses open problems and perspectives, and discusses applications ranging from the colonization of 
Madagascar by Austronesians to the diffusion of genetically modified crops. The book will interest physicists working 
in the field of anomalous diffusion and movement ecology as well as ecologists already familiar with the concepts and 
methods of statistical physics." 
 
The book has interesting sections such as “Power Laws and Pareto’s principle” (4.3), “GPS tracking of humans” (7.3), 
“Energy and Entropy” (10.4), “Determinism, Randomness, and Free Will” (14.4), among others.  
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Influence 
Stanley’s work in econophysics was one of the stimulators 
for German theoretical physicist Dietrich Stauffer to enter 
into the field of econophysics. 
 
Quotes 
The following are noted quotes by Stanley: 
 
“Obviously, you can’t predict the future, but, such research 
reveals how physicists and economists should compare 
notes in the future.” 
— Eugene Stanley (2000), Dallas Morning News [4] 
 
References 
1. Goldwater, Richard and Jonath, Arthur. (2009). “Saving 
Capitalism from Finance: the Power of Thermoeconomics.” 
27-pgs. ProfitandEntropy.com. 
2. Mantegna, Rosario, and Stanley, H. Eugene. (2000). 
Introduction to Econophysics: Correlations and Complexity in 
Finance. Cambridge University Press. 
3. Gandhimohan,Viswanathan, Luz, Marcos, Raposos, Ernesto, and Stanley, Eugene. (2011). The Physics of Foraging: 
an Introduction to Random Searches and Biological Encounters. Cambridge. 
4. Savoiu, Gheorghe. (2012). Econophysics: Background and Applications in Economics, Finance, and Sociophysics (pg. 
3). American Institute of Physics.  
 
External links  
● H. Eugene Stanley – Wikipedia. 
 
 

Stanley Steamer  
In engines, Stanley Steamer was a 1897 Rankine cycle steam-powered 
automobile introduced by the twin brothers Francis Stanley and Freelan 
Stanley, built with a two-cylinder, 30 horsepower, reciprocating steam 
engine, with a 4.0 inch bore, 5.0 inch stroke, an a boiler operating at a 
pressure of 600 psi and temperature of 600 F, being fueled with gasoline 
or kerosene. [1] 
 
References 
1. Balmer, Robert T. (2010). Modern Engineering Thermodynamics 
(Stanley Steamer, pg. 519) . Academic Press.  
 
External links 
● Stanley Motor Carriage Company – Wikipedia. 
 

Stark, Werner   
In human chemistry, Werner Stark (1909-1985) was an Czechoslovakian-born English sociologist 
noted for his 1962 harsh critiques of physics and chemistry based sociologies and economics, 
which he classifies via extremeness (see: Stark classification).  
 
Overview 
In 1962, Stark published his The Fundamental Forms of Social Thought, in which he devotes two 
chapters to a "angry" critique of what he refers to as the "extreme mechanicism" school of 
sociology, where people are treated as particles (see: human particle) and or molecules (see: 
human molecule) whose behaviors are explained through mechanism and physical science 
principles. [1] The gist of Stark's extreme mechanism sociology critique is summarized well by a 
recent 1993 retrospect synopsis by American sociologist Leon Warshay: [4] 
 
“Some modes of mechanism (Chapter 10), such as Simmel’s, are tolerated; others, such as Lundberg’s, are not. 
Simmel is deemed a moderate even though he leans toward nominalism, just as Durkheim is favorably contrasted 

 

Left: Stanley's co-authored 2000 An Introduction to 
Econophysics, one of the first books in econophysics. [2] 
Right: Stanley's co-authored 2011 book The Physics of 
Foraging, which applies random walk theory to explain 
searching and exploration behavior of humans. [3] 

 

A 1909 version of the Stanley Steamer. [1] 
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with Simmel as a moderate who leans toward realism. Lundberg is criticized for aping physics—for using motion, 
energy, and force as social mechanism and defining societal groups as ‘electron-proton configurations’—thereby 
being enslaved by ‘mechanistic modes of thought’ (pgs. 153-54).  
 The work of Henry Charles Carey (which is discussed in Chapters 10 and 11) and that of S.C. Haret is 
characterized as extreme mechanicism. Both apply physical principles to society (e.g. force, attraction, motion, 
constrains, space, equilibrium, energy, and electricity) and both see individuals in mechanistic-atomistic terms (e.g. as 
particles and or molecules) as inert elements caused from without. Stark criticizes extreme mechanicism for its 
inability to deal with social fact (pg. 163) and as inclined to be a- or anti-historical (pg. 159). 
 Some ‘empiricism’ is evident here in Stark’s criticisms of the various types of mechanicism he posits. His 
argument is an angry one: that Carey, Pareto, and Lundberg have all ‘imported’ models from elsewhere (e.g. from 
physics and astronomy), and have ‘imposed’ them on social phenomena (which Stark knows to have an idealistic 
character) under a ‘unity of nature’ positivist ideal, which is really a sociology unified under physics (pg. 155).”  
 
In short, Stark aims to espouse extreme theories of social mechanism in which the individual is discussed in guise of 
the physicalist terms of atoms and molecules, which Stark considers a ‘foreign substance’. The following is Stark's 
view on the theories of Italian engineer Vilfredo Pareto: [4] 
 
“Pareto’s positive mechanism is excoriated for imposing a molecular model upon social life in the name of an 
objective science.”  
 
In the end, however, although critical of these extreme mechanism views, Stark comments that these views will be 
needed in some way in a modern sociology. 
 
Stark's two chapter critique is similar to Russian-born American sociologist Pitirim Sorokin's 1928 opening chapter 
"The Mechanistic School" to his Contemporary Sociological Theories. 
 
Social chemistry 
In questioning why English biologist Thomas Huxley’s 1871 call for the development of the field of social chemistry 
has never actuated, Stark comments: [1] 
 
“Why should no social chemistry ever been developed?” He states that “nobody would suggest that the social 
scientists should imitate meteorology, for this discipline does not appear to have got very far … but what about 
chemistry? A sociology based on chemistry [has] in fact been called for, but, significantly, [this call has] found no 
echo. It would have been easy to take up this suggestion and develop it further. An intending social chemist would 
have found it one whit more difficult to manufacture a sociological parallel to the Boyle-Charles law than Haret did to 
the Newtonian propositions. But the experiment appears never to have been tried. Why?” 
 
In this same year, Stark also speculates on the concept of the 'human molecule', a view which he seems to reject.  
 
Other 
Stark also theorizes on social mechanisms, social processes, and spent the last ten years of his life writing his five-
volume treatise The Social Bond (1976-87) on the subject of the social bond. [3] 
 
References 
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(b) Huxley, Thomas. (1871). “Administrative Nihilism”, Fortnightly Review, pg. 536. Nov. 1. 
 
External links 
● Werner Stark – Wikipedia.  
 

Stark classification  
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In classifications, Stark classification, as compared to Sorokin classification (Pitirim Sorokin, 1928), refers to the 
ranking of the various historical forms of social mechanism and or social mechanics theorists, done in 1962 by 
Czechoslovakian-born English sociologist Werner Stark, of the general mechanistic school of social thought, ranging 
from: normative, to positive, to secondary, to extreme form.  
 
Forms 
In 1962, Czechoslovakian-born English sociologist Werner Stark, in his Fundamental Forms of Social Thought, divided 
fundamental sociological theory into the study of society as an organism, as a mechanism, and as a process, 
respectively. Within each perspective, he further subdivided into: normative form, positive form, secondary form, 
and extreme forms: [1]  

Theorist Normative forms 

  

Jean-Jacques 
Rousseau  
(1712-1778) 
IQ=150  

Immanuel 
Kant  
(1724-1804) 
IQ=180  

  

 Positive forms 

Vilfredo 
Pareto 
(1848-1923) 
IQ=190±  

  

 Secondary forms 

Jeremy 
Bentham 
(1748-1832) 
IQ=180 

Known for his two cultures stylized debate with English poet-philosopher Samuel 
Coleridge (Coleridge noted for his participation in the 1833 Whewell-Coleridge 
debate, as a result of which the term "scientist", distinguished from that of the natural 
philosopher, was coined). [2] 
 
See also: The Two Cultures (pg. xxxiii) on "the 'technologio-Benthamite' reduction of 
human experience" as commented by British literary critic F.R. Leavis (1962). [2] 

Georg 
Simmel 
(1858-1918) 

 

George 
Lundberg 
(1895-1966) 

“The arrangement of electrons and protons into various types of groups of different 
symmetrical relations to each other constitute matter. The structure of matter (and of 
behavior) is, then, a function of its electron-proton configuration. From these 
elementary hypothetical entities, systems of all degrees of complexity are 
constructed, variously called atoms, molecules, elements, compounds, tissues, plants, 
animals, men, races, nations, constellations, galaxies, etc. The social sciences are 
concerned with the behavior of those electron-proton configurations called societal 
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groups, principally human groups. Just as the properties of a substance are a function 
of the dynamic and spatial arrangements of limited groups of electrons and protons, 
so the various energy transformations are functions of the movement types by which 
tone type of electron symmetry changes into another until a new symmetry has been 
established.”  
— Foundations of Sociology (1939)  

Stuart Dodd 
(1900-1975) 

 

 Extreme forms 

Spiru Haret 
(1851-1912) 

 

Ludwig 
Buchner 
(1824-1899) 

His 1855 “just as man and woman attract one another, so oxygen attracts hydrogen” 
and “just as a steam engine produces motion, so the intricate organic complex of 
force-bearing substance in an animal organism produces a total sum of certain 
effects” matter-force philosophy has been described as "gross materialist (Finck, 
1877) and "extreme materialism" (Britannica, 1911).  

Johann 
Goethe 
(1749-1832) 
IQ=230 

● William Cullen (1757): 
“the dart → between them 
expresses the elective 
attraction; when I put a dart 
with the tail to one 
substance and the point to 
another, I mean that the 
substance to which the tail 
is directed unites with the 
one to which the point is 
directed more strongly than 
it does with the one united 
to it in the crotchet {.” 
 
● Goethe (1809): “The moral symbols of the natural sciences are the elective affinities 
discovered and employed by the great Bergman.” [3]  

Henry Carey 
(1793-1879) 

The following statement by Stark seems to capture the gist of why he considers Carey 
the extreme form: 
“The essential submission is the assertion that development is due, not to human 
effort, but to the automatic effect of certain external circumstances or events. It 
comes about in the manner in which a flame is produced when a match is struck 
against the side of the box. Surely, there are few who would accept this theory of 
culture-growth as realistic. But then the whole idea of ‘social heat’ is no more than a 
downright absurdity.” 
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Stark, moreover, classifies the following 1858 statement by 
Carey: 
“In the inorganic world, every act of combination is an act 
of motion. So it is in the social one. If it is true that there is 
but one system of laws for the government of all matter, 
then those which govern the movements of the various 
inorganic bodies should be the same with those by which is 
regulated the motion of society; and that such is the case 
can readily be shown.” 
as being someone in "back in his strait-jacket." Correctly, 
however, this is a genius statement. This view by Carey, in 
fact, is nearly verbatim to that of Goethe's chemical 
philosophy based human chemical theory, who is well-
established as being the greatest genius ever. 

 
Additions 
Those individuals, namely Goethe (1809) and Buchner (1855), shown highlighted, are additions to Stark's original 9-
person classification scheme. Buchner was described in 1911 Britannica as "extreme materialist". 
 
Though Stark does not include Goethe in his classification scheme, he does mention him twice in his book, but refers 
to him as one of the great all around philosophers, though not necessarily a sociologist. It seems that Stark was 
unaware of Goethe's chemical mechanism usage. In any event, the following are nine main representative social 
mechanism theorists, according to Stark, which Goethe shown listed as guessed where Stark would have put him had 
he known of Goethe's chemical mechanism, the total group divided into Stark's four historical "forms" of mechanistic 
social thought: normative, positive, secondary, and extreme, as he classifies things: [1]  
 
See also  
● Human chemical reaction theory 
 
References 
1. Stark, Werner. (1962). The Fundamental Forms of Social Thought. Routledge & Kegan Paul. 
2. Collini, Stefan. (1993). “Introduction”, in: The Two Cultures (by Charles Snow) (Coleridge vs. Bentham, pg. xxxv). 
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Starkermann, Rudolf   
In hmolscience, Rudolf Starkermann (c.1934-) is a German-born Canadian mechanical 
engineer noted for [] 
 
Overview 
In 1986, Starkermann, in his  “Social Entropy, Enthalpy, Exergy in Psychosocial Systems: 
a Notion”, presented at the International Conference on Mental Images, Values, and 
Reality, seems to have been the first to use the term “social enthalpy”, specifically he 
listed social enthalpy in the following key term format: [1]  
 
“HC = social enthalpy, the total information package of a social ° unit (individual) , 
which includes the speed of association of thoughts, the speed of action and the will 
power a) to reach its own goal and b) to communicate. H can differ from individual to 
individual.” 
 
Another ripe passage from the conference, is the following: [1] 
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showing, possibly Starkermann, attempting to formulate an organization management theory, employing: Ross 
Ashby's theories on adaption, equifinality, autopoieses, and Le Chatelier's principle. Somehow, as shown adjacent, we 
see with Starkermann's discussions of "information packet", "exchanged information", etc., would seem to be mixed 
up with Claude Shannon, in some way or another, and information theory, who is cited in the conference. In 1988, 
Starkermann, in his “Social Entropy, Enthalpy, Exergy and Disergy in Examples”, gives the following abstract: [2] 
 
“For the thermodynamic terms entropy, enthalpy and exergy, parallel terms for the psychosocial area of 
communication are illustrated. The thermodynamic notion energy is paralleled by dynamic information, the molecule 
by a goal-oriented social individual, exergy by the maximum goal attainment of the individuals who constitute a 
communication system, enthalpy by the will of action and the associated activity, and entropy by the density of 
communication, the amount of information exchanged and the classification of communication (as devotional, 
aggressive or destructive). The absolute temperature in thermodynamics is paralleled by the speed with which 
information is exchanged. The term disergy (distracting energy) is added and illustrated in cases where the 
communication system is open to outside environment.” 
 
Here we see "disergy", which seems to be some type of new or rare term? Starkermann, in his "molecule by a goal-
oriented social individual" statement, seems to define an individual person as human molecule, albeit goal-oriented 
one. By defining exergy as the "maximum goal attainment of the individuals who constitute a communication 
system", we see interesting insight. By defining enthalpy as the "will of action and the associated activity", again we 
see interesting insight, in need of further investigation. In 2003, Starkermann, in his Amity and Enmity: Two 
Archetypes of Social Existence: an Interdisciplinary Study, opened to the following preamble: [1] 
 
“The laws of nature existed prior to the creation of all that is. The laws of nature are responsible for either the big 
bang or whatever else might have brought our solar system into being and as such must be considered immutable. 
These natural laws determine the behavior of all matter and energy. These laws are in effect daily and in ongoing 
events, and they may lie dormant in a given realm until the conditions permit them to come into force. There is no 
doubt that all movements and events in the universe, biological, sociological, psychological, or technical, are 
consistent with the laws of nature. In order to justify the attempt to describe social occurrences and behavioral 
patterns by means of mathematical-physical models, the subject of this book is the acceptance that everything that 
takes place or happens, in short that all events, are based on the laws of nature and that this acceptance is 
inevitable.”  
 
(add discussion) 
 
Education 
In 1986, Stakermann was associated with the University of New Brunswick, Canada, and was listed in Who’s Who in 
Technology, as being some sort of expert on “systems theory applied in psychosocial behavior”. (Ѻ)  
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State  
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In thermodynamics, the state or 
"thermodynamic state" of a system is defined by 
the ensemble of physical quantities, such as 
temperature, pressure, composition, etc., which 
characterize the system, but neither by its 
surroundings nor by its history. [1]  
 
Graphical representation 
In systems where a three-variable equation of 
state represents the state of the system, such as: 
 
f(P, V, T) = 0 
 
the state of the system is completely determined 
by any two of the three variables, as long as the 
variables are independent. Subsequently, for 
such three-variable defined systems, a single 
point on a two-dimensional Cartesian coordinate 
system plot, for any two of these three variables, 
such as on a pressure-volume indicator diagram, 
thus defines the state of the system. [2] 
 
Etymology 
Polish solid state physicist and thermodynamicist Michal Kurzynski argues that the concept of state is embodied in 
what he calls the "principle of mechanical determinism", as initially formulated by English physicist Isaac Newton at 
the late 17th century, which can be stated in modern terms as follows: 
 
"The laws of motion and the state of a physical system at a given moment in time unambiguously and uniquely 
determine the state of the system at all other moments of time, both in the future and in the past." 
 
The term "state" seems to have been first used in a descriptive sense, particularly in the context of thermodynamics, 
in 1851 by English physicist James Joule who referred to the internal energy of a body as follows:  
 
“U is the mechanical energy of a body in a given state.”  The more detailed description of the state of a given body 
was described by American mathematical physicist Willard Gibbs in the 1870s. [3] In origins, the term stems from the 
17th century work on developing the ideal gas 
laws and the equations of state that resulted.  
 
Quotes 
The following are related quotes: 
 
“Man is the result of a purposeless and 
materialistic process that did not have him in 
mind. He was not planned. He is a state of matter, 
a form of life, a sort of animal, and a species of the 
order primates, akin nearly or remotely to all of 
life and indeed to all that is material.”  
— George Simpson (1967), The Meaning of Evolution [8] 
 
See also 
● Belief state 
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An example of two states of human existence, in terms of an initial 
state (day one) and final state (day 360x) of Gibbs free energy, for 
a typical pair of reactive single humans (human molecules) in their 
early 20s. [6] 

 

Visualization of the concept of "state", by two positions of a pendulum, 
whereby a body, in an initial state 0, held under the initial constraint of 
the force X0 of the pendulum arm, is brought to a new state 1 through 
the application of a displacing force X1, which drives the system (or 
body) to a new equilibrium state, which is determined by both the 
contraints X0 and X1. [4]  
A single point on the PV plane, representative of two of the three 
variables of a f(P,V,T)=0 state equation, defines the state of the 
system. [5] 
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State function  
In thermodynamics, a state function is an exact or complete differential that defines the physical condition 
(configuration) or state of a system in a manner that is independent in how the system arrived at that state. [1] 
 
History 
The concept of "state function", according to Leslie Woodcock, supposedly, was first introduced, in proto-conceptual 
outline, by Joseph Black (1728-1799), in his caloric theory of heat; the gist of his assertion stated as follows: [6] 
 
“Of great fundamental relevance, however, and largely overlooked by historians of science, is the fact that Black had 
for the first time, it appears, introduced the concept of a state function. The properties of a material (in this case the 
caloric content) depend only upon its equilibrium state and not on its processing history. The total energy of a 
material is the thermodynamic state function called the “internal energy.” Only differences in energy between two 
states can be defined and measured. If those two states are at the same pressure, the energy difference is called the 
‘enthalpy’. This thermodynamic state function can be identified with Black’s ‘caloric’.”  
 
In 1869, French engineer Francois Massieu, in his “On the Various Functions Characteristic of Fluids”, introduced the 
concept of the existence of characteristic functions; which in 1876 was adopted by Willard Gibbs, into what are now 
referred to as state functions, or functions characteristic of the state of a given body. [7]  
 
Social systems | Applicability debate 
There seems to exist a variable opinion as to how, when, and where state functions, such as internal energy U, free 
energy F or G, or entropy S, etc., apply and if, specifically, they apply to a collection or system of people, such as a 
town. The 2006 Rossini-Leonard-Wojcik debate is a prime example, wherein it became sort of a debate of whether 
one can apply state functions to humanity, prompting response articles such as "State Functions v. State 
Governments". 
 In 1809, German polymath Johann Goethe put forth a theory that chemical affinity A applies to the regulation of 
human activity, viewed as chemical reactions. [2] After 1882, wherein after German physicist Hermann Helmholtz 
showed that chemical affinity is measure by the change in free energy, Goethe’s theory amounts to the argument 
that changes in the state function Gibbs free energy (A = - ΔG) is what regulates or predetermines human 
movements. In 1914, English-born American engineer William Fairburn suggested that one could measure both an 
energy and and entropy of people viewed as 'human chemical elements'. [5] One dominate point of view comes from 
the Prigogine school, a group which argues that only certain state functions modified to fit the non-equilibrium 
regime apply to biological systems or human systems, whereas others do not apply. The central message comes from, 
in his 1977 Nobel Lecture, Belgian chemist Ilya Prigogine commented that: [3] 
 
“Thermodynamic equilibrium may be characterized by the minimum of the Helmholtz free energy, defined usually by 
F = E – TS. Are most types of organizations around us of this nature? It is enough to ask such a question to see that 
the answer is negative. Obviously in a town, in a living system, we have quite different type of functional order. To 
obtain a thermodynamic theory for this type of structure we have to show that non-equilibrium may be a source of 
order. Irreversible processes may lead to a new type of dynamic states of matter which I have called dissipative 
structures.” 
 
Likewise, in 2005, Danish ecological engineer and Prigogine advocate Sven Jorgenson commented that: [4] 
 
“Evolution and biological growth [occur] away from thermodynamic equilibrium [and] entropy can be used to 
describe systems far from thermodynamic equilibrium, provided that it is applied as a non-state function. Free energy 
and entropy are not state functions when applied on living organisms or ecosystems. At death, the organisms lose a 
major part of their free energy (eco-exergy) and produce an enormous amount of entropy (Schrodinger would say 
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that they lose negentropy), because the free energy of the information embodied in the genes are no longer 
applicable.” 
 
The prevailing view of this school is that free energy and entropy are not state functions of a form that can be used to 
quantify life (reaction existence). 
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● State function – Wikipedia.  
 

State variable  
In thermodynamics, a state variable is a variable that is measure of the state of the system or process. [1] State 
variables are fully determined by the values at present (path independent variables) and do not depend on the 
previous history of the system (path dependent variables). [2] 
 
See also 
● Path function 
● State function  
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Statistical mechanics  
In mechanics, statistical mechanics is study of properties of matter in equilibrium, a subject derived from the kinetic 
theory interpretation of the laws of thermodynamics, applied generally to gases, albeit formulated from an a priori 
point of view, i.e. derived or reasoned from self-evident propositions. [1]  
 
Etymology 
In 1749, German scholar Gottfried Achenwall suggested that since ‘science’ dealt with the natural ‘states’ of society, 
it should be called statistik. [6] In 1859, Scottish physicist James Maxwell obtained the normal distribution for 
molecular velocities in a gas (Maxwell-Boltzmann distribution), supposedly, taking his inspiration form Adolphe 
Quetelet’s curve for social statistics. [8] There seems to be some inconsistency as to who coined the term "statistical 
mechanics". Some maintain that it was Maxwell in 1871 (Barri Gold) or 1878 (Werner Ebeling and Igor Sokolov). [2] 
Others maintain that it was American engineer Willard Gibbs who first used the term, either on his own, or citing 
Maxwell as having used it before him. In 1884, Gibbs presented a paper, in Philadelphia to the American Association 
for the Advancement of Science, entitled “On the Fundamental Formula of Statistical Mechanics with Applications to 
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Astronomy and Thermodynamics”, only a brief abstract of which survives. [7] In 1892, Gibbs wrote English physicist 
John Strutt with characteristic modesty: [3] 
 
“Just now I am trying to get ready for publication something on thermodynamics from the a priori point of view, or 
rather on 'statistical mechanics' . . . I do not know that I shall have anything particularly new in substance, but shall be 
contented if I can so choose my standpoint (as seems to me possible) as to get a simpler view of the subject.”  
 
Supposedly, by the term a priori Gibbs meant related to or derived by reasoning from self-evident propositions. In 
any event, in 1902, Gibbs published Elementary Principles in Statistical Mechanics, which has since been called the 
"bible of statistical physics", which put statistical mechanics on a new and more general basis. [4] 
 
Statistical thermodynamics 
Treatises on statistical mechanics, as compared to statistical thermodynamics, according to Ralph Fowler and Edward 
Guggenheim, are nearly synonymous in content, albeit the former tend to contain considerable sections of purely 
physics or astrophysical interest, with many passages devoted entirely to mathematical details of proofs, with 
deliberate avoidance of the use of ordinary thermodynamic methods. [1] 
 
Human thermodynamics 
In 1952, English physicist C.G. Darwin, in his 1952 book The Next Million Years, argued that statistical mechanics could 
be used to study and predict human history, and that his would define the subject of human thermodynamics. In 
short, he argued that in order to logically predict human history, one would first need to define the person as a point 
molecule or human molecule and to model human social systems as "conservative dynamical systems" such that 
when human molecules collide there exists a conservative nature to the interaction and that both internal and 
external parameters must be accounted for in a statistical thermodynamic analysis of any human system. [5]  
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Statistical thermodynamics  
In thermodynamics, statistical thermodynamics (or statistical mechanics or statistical physics) is the study of the 
average energy behaviors of large groups of individual particles. [1] Statistical thermodynamics can also be defined as 
the study of the random motion of molecules by means of statistical methods. [2]  
 
Etymology 
The term "statistical thermodynamics" doesn't seem to have come into use until the 1930s, loosely defined as 
statistical mechanics with more focus on thermodynamics. 
 
Human physics 
See main: Human physics 
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Many authors, in recent years, e.g. those in social physics, have used statistical thermodynamics, such as through the 
guise of a human particle logic, as a basis to argue or explain various bulk human system behaviors, such as 
distributions of wealth.  
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Stauffer, Dietrich   
In human physics, Dietrich Stauffer (1943-) is a German theoretical physicist noted for 
his application of statistical physics and in particular computational physics in the areas 
of econophysics (since 1998) and sociophysics (since 2000). 
 
Econophysics and sociophysics motivation 
In regards to what stimulated Stauffer, a statistical physicist, into the study of 
econophysics and sociophysics problems, the seeds began to plant when as a graduate 
student he became interested in biological applications of condensed-matter physics; 
and in 1985 began to simulate some biologically models. In circa 1995, Stauffer read 
American physicist Eugene Stanley's papers on econophysics, and when in 1997 Rama 
Cont and Jean-Philippe Bouchard applied percolation theory (Stauffer’s specialty) to 
stock market fluctuations, he jumped onto that subject. Polish physicist Kasia Sznajd's 
preprint (with her father) on opinion dynamics made Stauffer interested in this model 
to the effect that he would like to simulate war and peace. [6] 
 His 1999 book Evolution, Money, War and Computers , co-written with S. Moss de 
Oliveira and P.M.C. de Oliveira, outlines the non-traditional applications (evolution, money, and war, etc.) of 
computational statistical physics. [1] In 2003, Stauffer was already being cited, biographically, as being an 
unconventional physicist having done work in the areas of "socio-physics" and "econophysics". (Ѻ)  In 2003, 
international conference Unconventional Applications of Statistical Physics: Physics of Random Networks, 
Econophysics, and Models of Biophysics and Sociophysics was organized in honor of the 60th birthday of Stauffer. [2] 
In 2006, Stauffer, in his Biology, Sociology, Geology by Computation Physicists, co-authored with Suzana Maria Moss 
de Oliveira, Paulo Murilo Castro de Oliveira, and Jorge Simoes de Sa Martins, begins with the following appeasement 
to the anti-reductionist and religious crowds: [3] 
 
“In biology, people are accustomed to think that from simple animals up to dinosaurs, all species originated by 
Darwinian evolution and selection of the fittest. Once the principle is applied to human beings, some dislike it and 
rely instead on creationism. Similarly for sociophysics, not much emotion is aroused if ants are simulated by 
mathematically defined probabilities. But to apply the same type of modelling to humans is disliked by some: We are 
not just atoms. Of course we are not; neither is the planet earth a point mass. Nevertheless, for Kepler’s law of how 
the earth rotates around our sun, a point mass is a good approximation.” 
 
Then devote an end chapter to the social science, wherein they start their history section with mention of the 
chemical aphorisms of Empedocles, followed by mention how in the early 20th century Italian theoretical physicist 
Ettore Majorana suggested to apply quantum statistical physics to social sciences, along with mentions of Thomas 
Schelling, Serge Galam, Wolfgang Weidlich, and Jurgen Mimkes. In his 2008 lecture “The Schelling Model of Urban 
Segregation”, Stauffer gives a bit of history of sociophysics, comments on how German historian Imanuel Geiss 
demanded that historians work with physics like laws or “with laws like in physics.” [5] Stauffer’s 2011 article 
“Statistical Physics for Humanities: A Tutorial” gives a bit of historical overview, contains sections such as “humans 
are neither spins nor atoms”, schelling model for social segregation”, on the work of Thomas Schelling, extols on an 
Ising model of the physics of human behavior or choice, and concludes with a suggested outline to use Fortran to 
build computer simulations for a type of human statistical physics. [4]  
 
Education 
From 1961 to 1967, Stauffer completed his BS and MS in physics in Munich; in 1970 he completed his PhD at Munich 
Technical University; from 1971 to 1975, he was a post-doctorial researcher in Munich (Germany), Urbana (IL), 
Atlanta (GA), and Saarbrucken (Germany); in 1975 he obtained habilitation (non-tenured associate professor) at Saar 
State University, under a professor Binder. In 1977, Stauffer became an associate professor of theoretical physics at 
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the University of Cologne, Germany, where his focus has been on computer simulations (Monte Carlo), retiring from 
that position in 2008. Stauffer began researching biophysics in 1986, ageing in 1993, econophysics since 1998, 
sociophysics since 2000, and linguistics since 2004. 
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Steam engine 
In engines, steam engine is a heat 
engine whose working substance is 
water. [1]  
 
A steam-engine is now generally 
understood an engine in which the 
elasticity or volume expansion-force of 
steam is used as the moving-power or 
motive power; just as the weight or 
impulse of water is in the water-wheel, 
or the pressure of the wind in a 
windmill. In some of the earlier engines 
of this kind, it was really the pressure of 
the atmosphere that was the motive-
power, steam being employed merely 
as a means of producing a vacuum 
through its rapid condensation, and 
thus allowing the pressure of the 
atmosphere to come into play. [5] 
 
Early history 
The first proto-type steam engine was said to have been invented in circa 250BC by Greek compressed air engineer 
Ctesibius, a water-filled metal sphere, that could be made to rotate when heated or put in contact with water. This 
device came to be known as the ‘aeolipile’, named after Aeolus, the Greek god of wind, as later described by both 
Roman architect Vitruvius (15BC) and Greek physicist Hero (50AD). [6] Owing to the fact that Hero was the first to 
give a detailed account on how to make an aeolipile, the device has since come to be known as Hero's engine or the 
aeolipile of Hero. In 1543, Spanish captain Blasco de Garay is said to have demonstrated a steamboat of his own 
invention in the harbor of Barcelona. It has been argued that Garay's engine was an aeolipile type of engine, in which 
steam produces rotatory motion by issuing from orifices, as water does in Barker's mill. [7]  A rudimentary impact 
steam turbine was described in 1551 by Arabian engineer Taqi al-Din, who described a method for rotating a spit by 
means of a jet of steam playing on rotary vanes around the periphery of a wheel.  

 

 

Left: Ctesibius’ aeolipile (c.250BC), shown hooked up to a weight raising device, the 
earliest known type of steam-making type of heat engine. Right: the Papin engine 
(1690), the prototype of all modern day “steam engines”, and forerunner to the 
combustion engine.  
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The preacher Mathesius, in his sermon to miners (Nuremberg, 
1562), prays for a man who 'raises water by fire and air’, 
showing the early application of steam-power in Germany; and 
the German engineer, SoL de Caus, in the service of the Elector 
Palatine in Heidelberg, describes, in his work, Lea liaisons dts 
Forces Mom-antes avec Diverses Machines (Frankfort, 1615), a 
steam-machine, which was merely a contrivance for forcing the 
water contained in a copper ball through a tube by applying 
heat.  
 In 1629, Italian engineer, Giovanni Branca, invented a sort 
of steam windmill, in which the steam being generated in a 
boiler was directed by a spout against the flat vanea of a wheel, 
which was thus set in motion. In England, among the first 
notices we have of the idea of employing steam as a propelling 
force, is that contained in a small volume, published in 1647, 
entitled The Art of Gunnery, by Nat. Nye, mathematician; in 
which he proposes to 'charge a piece of ordnance without 
gunpowder,' by putting water instead of powder, ramming 
down an air-tight plug of wood, and then the shot, and applying 
a lire to the breech until it burst out suddenly.  In 1648, a device 
for a steam driven rotating a spit was described by John Wilkins. 
In 1655, Marquis of Worcester, in his Century of Inventions, describes a steam-apparatus by which he raised a column 
of water to the height of 40 feet. This, with the exception of Blasco's, was said to have been the first really useful 
application of steam; the others had been mere toys.  In 1683, Samuel Morland submitted a project to Louis XIV for 
raising water by means of steam, accompanying it with ingenious calculations and tables.  
 
Piston and cylinder steam engine 
See main: Timeline of thermodynamics; Engine development timeline 
In 1645, in an effort to disprove Greek philosopher Parmenides's 485BC postulate that nature abhors a vacuum 
(horror vacui), German engineer Otto Guericke invented (or began to use) a piston and cylinder (1645), vacuum pump 
(1647), and the Magdeburg hemispheres (1654); and with these instruments, Guericke showed that it was possible, 
manually, to create a vacuum or to remove the air from a sealed volume. Guericke’s vacuum pump was first 
described in the book 1657 book Mechanical Hydraulic Pneumatics by German scientist Gaspar Schott, a 
correspondent of Guericke. Two thinkers who took great interest in this publication were Dutch mathematical 
physicist Christiaan Huygens and English physicist and chemist Robert Boyle who read the book. Boyle assigned his 
assistant and his assistant Robert Hooke the job of making an improved Guericke's air vacuum design, which he did in 
1658, albeit one that also functioned as a pump. 
 In the decades to follow, Huygens began working with French engineer Denis Papin to make various piston and 
cylinder gunpowder engines, with various amounts of success. The biggest hurdle to these gunpowder engines was 
that they became fouled quickly and failed to make a so-called "perfect vacuum", but instead would only make a 
partial vacuum, yielding a limited amount of work. Out of this effort, in 1679 Papin made a pressure cooker or bone 
digester, which could turn almost anything solid into the liquid state and then into the gaseous state. Early designs 
exploded, after which a pressure release valve was introduced. It is said that by watching this pressure release valve 
bob up and down that Papin conceived of the steam engine. Papin would go on to detail the outline of piston and 
cylinder steam engine in his 1690 memoir "A New Method to Obtain Very Great Motive Powers at Small Cost", in 
which a liquid put inside of the cylinder was first put in contact with a hot body (fire) and made to expand, then put in 
contact with a cold body (stream of river water), a quickly made vacuum would be created that would drive the 
piston down in such a manner that if the process was repeated, in a cyclical manner, useful work could be obtain.  
 In the years to follow, so it is said, English engineer Thomas Savery learned of Papin's designs and in 1698 he 
obtained a patent what became to be known as the Miner's friend, a sort of sump pump, that was the first working 
modern steam engine. In 1699, Savery exhibited a working model of his invention before the Royal Society. Savery, in 
pumping mines, made use of the condensation of steam in a close vessel to produce a vacuum, and thus raise the 
water to a certain height, after which the elasticity of steam pressing upon its surface was made to raise it still further 
in a second vessel.  In 1705, English engineer Thomas Newcomen took out a patent for what he called an 
"Atmospheric Engine", a type of modified more-functional Savery engine, and by 1712 had working models. [3]  In 
the latter half of the 18th century, Scottish engineer James Watt add on a number of inventions and design 
improvements to the functionality of the steam engine, including: separate condenser (1765), sun and planet gear 
(1781), the fly-ball governor (1788), the indicator (1796) and "indicator diagram", made with his employee John 
Southern, which tracked the changes in volume of the piston, the definition of "pony power" (or horse power).  
 
Thermodynamics 
The physics underlying the operation of the steam engine, specifically the understanding of how fire (or heat) creates 

 

A depiction of the temple door steam engine built by 
Greek engineer Hero of Alexandria, in circa 50AD, the 
first working heat engine. 
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cyclical mechanical movement (up and down piston movement), through its actions on an intermediate substance 
(water), is the basic science of thermo-dynamics, initiated with the 1824 publication Reflections on the Motive Power 
of Fire by French physicist Sadi Carnot. The “veritable creators” of the steam engine, starting with Savery and 
Newcomen, according to Carnot, are English engineer John Smeaton, who made an improved Newcomen engine 
(1775), Scottish engineer James Watt, who made a number of improvements to the Newcomen engine, such as the 
separate condenser (1765), sun and planet gear (1781), centrifugal governor (1788), and indicator diagram (1796), 
English engineer Arthur Woolf, who designed an improved boiler for producing high pressure steam (1803) and 
invented a compound steam engine (1805), and English engineer Richard Trevithick who built the first steam engine 
automobiles (1801). In each of these various heat engines, Carnot presumed that the key to their operation was the 
"re-establishment of equilibrium in the caloric". The theory was later proven false by German physicist Rudolf 
Clausius who, beginning in 1850, corrected this supposition with the mathematical argument of "increase in entropy" 
in the cycle. [4]  
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Steer, Alfred   
In human chemistry, Alfred Gilbert Steer (1913-2003), cited as “A.G. Steer, Jr.”, was an American 
Goethean scholar noted for [] 
 
Overview 
In 1935, Steer published Goethe’s Social Philosophy: as Revealed in Campagne in Frankreich and 
Belagerung von Mainz, his most-widely-held book. [2] In 1979, Steer, in his Goethe’s Science in the 
Structure of the Wanderjahre, the term wanderjahre meaning “years of travel”, begins to mention 
"elective affinities" in passing. [3] In 1990, Steer, in his Goethe’s Elective Affinities: the Robe of 
Nessus, attempts to dissect Goethe's masterpiece Elective Affinities, with the aim of making the 
book more accessible and impactive to the English-speaking reader; the subtitle of which taking its 
name from Goethe’s famous comment on how people viewed his dangerous novella as the “Robe of Nessus”. [1] 
Steer here does some of the first work on human chemical reaction theory, as he conceived Goethe would have done 
his reactions. Steer also seems to be one of the first to point out that Ottilie as "D" derives from the German word for 
"little lady" as follows:  
 
“The Captain then reduced the chemical process to an equation with letters: if compound AB comes into contact with 
compound CD, they may switch partners and end up in the new combination AC and BD. Here Eduard supplies the 
last and most ironic stage of anthropomorphizing by relating the letters to the people present: if A is Charlotte, then 
B is Eduard, C stands for the Captain, and D is the ‘Dämchen’ (little lady) Ottilie.” 
 
(add discussion) 
 
Education 
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In 1990, Steer was associated with the University of Georgia. 
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Stefan, Josef   
In thermodynamics, Josef Stefan (1835-1893) was an Austrian physicist of the Vienna 
school of thermodynamics, a founder of radiation thermodynamics, notable for being a 
mentor to Austrian physicist Ludwig Boltzmann and for his 1879 Stefan-Boltzmann law.  
 
Boltzmann 
At some point in the early 1860s, Stefan famously gave Boltzmann, then an 
undergraduate (or new graduate student) at the University of Vienna, copies of James 
Maxwell’s papers and an English grammar, and told him he would do well to study 
these ideas. [1] The paper he likely gave Boltzmann was Maxwell’s 1860 paper “On the 
Dynamical Theory of Gases”, showing how, through kinetic theory, to obtain physical 
properties of gases from the underlying distribution of velocities, which was thus an 
elaboration of Clausius’ 1857 theory, taking into account not simply the average speed 
of the atoms, but their distribution of speeds greater or smaller than the average. [2] 
Boltzmann later recalled that, at the time, he knew no English, but armed with Stefan’s 
grammar and a dictionary his father had given him, that he succeeded in familiarizing 
himself with Maxwell’s new theory. 
 In 1868, Boltzmann published a more convincing physical explanation for the formula Maxwell had derived, 
resulting in the now-famous Maxwell-Boltzmann distribrution. Boltzmann is said to have did this by analyzing what 
would happen to a volume of gas rising in the Earth’s gravitational field, meaning that pressure would decrease (or 
volume would increase) with height, according to which Boltzmann showed that Maxwell’s formula correctly 
predicted how the number of atoms or molecules with a particular energy would change. [1] Boltzmann followed this 
up with his 1872 derivation of his minimum theorem, later to be called an H-theorem, a function that quantified an 
approached to equilibrium at which point the Maxwell distribution of velocities would exist and that the negative 
value of this function, i.e. -H, was said to be a representative measure of the entropy of the gas. 
 
Education 
Stefan was born to illiterate Slovenian peasants, but quickly rose through the education ladders. Stefan studied 
mathematics and physics at the University of Vienna, graduating in 1857. He became a physics lecturer the following 
year, at the age of 23. 
 
Vienna school 
Stefan was the anchor point of the Vienna school of thermodynamics. He began running the physics department at 
the University of Vienna in 1862, becoming the director in 1866 remaining there until his death in 1893. Stefan gave 
Josef Loschmidt a junior level teaching position in 1868.  
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Stefan-Boltzmann law  
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In radiation thermodynamics, the Stefan-Boltzmann law states that the total energy radiated per unit surface area of 
a black body in unit time, J, is directly proportional to the fourth power of the black body's thermodynamic 
temperature T: 
 

 
 
where σ, called the Stefan–Boltzmann constant. 
 
History 
The law was deduced by Josef Stefan in 1879 on the basis of experimental measurements made by John Tyndall and 
was derived from theoretical considerations, using thermodynamics, by Ludwig Boltzmann (1844-1906) in 1884. [1] 
Boltzmann treated a certain ideal heat engine with the light as a working matter instead of the gas. The law is valid 
only for ideal black objects, the perfect radiators, called black bodies.  
 
See also 
● Thermodynamics of hell  
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Steigerung  
In terminology, steigerung, translated as "heightening" or "intensification", is one of the two main driving forces, 
along with polarity, in German polyintellect Johann Goethe's 1809 evolution-like metamorphology theory of 
chemical, plant, and animal form change over time. 
 
Overview 
The term "steigerung" is, supposedly, one of the key parts of German intellect Johann Goethe's metamorphology 
theory of morphology change, chemicals to humans. [1] American Goethean scholar Astrida Tantillo explains 
“steigerung” as follows: [2] 
 
“Goethe explains that the two main natural forces, polarity and Steigerung (heightening or intensification), represent 
a kind of binary division. Steigerung represents spirit -- polarity, matter. Unlike the traditional, hierarchical 
relationship between body and soul, however, Goethe intertwines the two and does not place one above the other. 
He calls polarity and Steigerung the two main driving forces of nature: 
‘the former a property of matter insofar as we think of it as material, the latter insofar as we think of it as spiritual. 
Polarity is a state of constant attraction and repulsion, while intensification is a state...’ 
 
(add discussion) 
 
Quotes 
The following are related quotes: 
 
“Since as a kid I was aware of the abyss (super rift) between the material and mental worlds. I tried to bridge this 
abyss, but could not. Yet I kept on with my own "Steigerung" as Goethe did. Then during 1982-83 I discovered 
empirically that the law of entropy production applies to the spiritual [humanistic] world as it applies to the physical 
world. My joy knew no bounds. I have found the bridge between these two worlds with which to cross the abyss 
between them. Others thought I was crazy and would not dare to publish my account. Then, in 1986, if I remember 
correctly, I was teaching university students the intricate calculations concerning free energy in chemical reactions. 
During that lecture I suddenly became aware how my mind was rushing along two levels. The lower level was 
concerned with chemical processes as a physical phenomenon. I executed this level almost automatically. But the 
higher level of my mind was exploring free energy in the process of knowing-learning as a spiritual [thermodynamics] 
phenomenon. I followed this level with great curiosity. I think the students became aware that I was rather absent 
minded that day, not perceiving my higher most thoughts. That day marks the beginning of my continual exploring of 
the role of free energy in the spiritulization [actualization] of humankind.” 
— Adriaan de Lange (2010), retrospect reflection on arrival of human free energy theory 
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Steinberg, Malcolm   
In cellular thermodynamics, Malcolm S. Steinberg (c.1930-) is an American cellular 
pathologist noted for his 1964 cell adhesion theory or differential adhesion hypothesis, 
sometimes referred to as the “Steinberg model” or “thermodynamic hypothesis” 
(although this term is also used to refer to 1950s protein folding theories of Christian 
Anfinsen), a model that explains patterns of cell sorting based on thermodynamics 
principles. [1] 
 
Overview 
In the 1960s and 1970s, in his laboratory, Steinberg hypothesized that mixed type 
aggregates of cells segregate into several homogeneous structures analogous to phase 
separation of immiscible liquids, such as oil and water, as famously noted by 
Empedocles, that do not form a homogeneous mixture, but instead separate to prefer 
adhesion with “like” elements. Steinberg’s 1963 article “Reconstruction of Tissues by 
Dissociated Cells” cites the earlier 1939 tissue affinity theory of German-born American 
embryologist Johannes Holtfreter who, together with his student P.L. Townes, who 
suggested that “the directional migration of the cells as well as the elective affinities (forerunner to free energies) of 
cells ruled the organization of these recombinates and of the normal embryo’s germ layers”. [3] Steinberg and his 
associate D.R. Garrod showed that co-cultured chick embryonic liver and limb bud mesoblast cells actively “sorted-
out” such that liver cells were grouped together in islands surrounded by limb bud cells. They then hypothesized that 
the more cohesive cell type, i.e. those that prefer cell-cell adhesions, remains in the middle while less cohesive cell 
type, i.e. those that instead prefer cell-matrix adhesions, distributes on the outside.  From these observations, 
Steinberg developed a thermodynamics-based hypothesis that described cell sorting as a phenomenon that 
minimizes the free energy of the system based on intercellular adhesivity and surface tension. This “differential 
adhesion hypothesis”, as it has come to be called, is said to have set the stage for the conceptual framework for 
understanding cell sorting and tissue assembly by force-driven mechanism. [2]  
 
Education 
Steinberg completed his BS at Amherst College in 1952, his PhD in zoology at the University of Minnesota in 1956, 
was a professor of biology at Johns Hopkins University from 1958 to 1966, and transferred to Princeton University in 
1966, becoming professor emeritus in 2005. [4] 
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Steiner, Rudolf   
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In hmolscience, Rudolf Steiner (1861-1925) (CR=14) was an Austrian philosopher noted 
for his writings on Goethe and his philosophy, particularly metamorphosis and 
metamorphology evolution theory, among other topics, such as Goethe's views on the 
secret principle of nature. [1] 
 
Overview 
In 1883, at age 21, Rudolf Steiner was chosen to edit Goethe's scientific writings for the 
principle Goethe edition of his time; it was Steiner's task to understand and comment 
on Goethe's scientific achievements. Steiner recognized the significance of Goethe's 
work with nature and his epistemology, and here began Steiner's own training in 
epistemology and insight into Goethe’s monistic view of nature. [4] Some categorized 
Steiner among the early theorists to attempt relationship physics type theories of love. 
[2] 
 
Machine | Organism 
The following is Steiner’s 1883 position on the difference between a machine and an organism: [3] 
 
“What is essential in the machine is only the interaction of its parts. The unifying principle that governs that 
interaction does not exist in the object itself but outside it as a plan in the head of its builder. Only the most extreme 
shortsightedness can deny that the difference between an organism and a mechanism is precisely the fact that in a 
machine the determining principle governing the interrelationship of its parts is external (and abstract), whereas in 
an organism it assumes a real existence in the object itself. Thus, the sense—perceptible conditions of an organism 
do not appear merely to follow one from another, but are governed by an inner principle that is imperceptible to the 
senses. In this sense this principle is no more perceptible to the senses than the plan in the builder's head, which is 
also present only to the mind. Essentially, it is such a plan, except that it has entered the organism's inner being and 
affects it directly, not through a third party, the builder.” 
 
(add discussion) 
 
Issues 
Of note, Steiner, to some, has accumulated a tarnished name, owing to his attempts to stitch together spirituality 
together with Goethe and science; some classifying his version of Goethean science (or spiritual science, as he seems 
to have labeled it) as pseudoscience. (Ѻ)  
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Steinhart, Eric   
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In hmolscience, Eric Steinhart (c.1961-) is an American philosopher noted for his 1999 
to present work on Friedrich Nietzsche, Henry Adams, and Pierre Teilhard. 
 
Nietzsche 
In 1999, Steinhart, in his two-page subsection “From Thermodynamic to Philology: the 
Thermodynamic Conception of the Will to Power”, attempted to outline a synthesis of 
Nietzsche’s 1067 The Will to Power [WP] fragments, in thermodynamics terms. 
Steinhart, e.g., opens to the statement that WP:1067 describes will to power in 
thermodynamic terms: 
 
“And do you know what ‘the world’ is to me? Shall I show it to you in my mirror? This 
world: a monster of energy, without beginning, without end; a firm, iron magnitude of 
force that does not grow bigger or smaller, that does not expend itself but only 
transforms itself; as a whole, of unalterable size, a household without expenses or 
losses, but likewise without increase or income; enclosed by "nothingness" as by a 
boundary; not something blurry or wasted, not something endlessly extended, but set in a definite space as a definite 
force, and not a sphere that might be "empty" here or there, but rather as force throughout, as a play of forces and 
waves of forces, at the same time one and many, increasing here and at the same time decreasing there; a sea of 
forces flowing and rushing together, eternally changing, eternally flooding back, with tremendous years of 
recurrence, with an ebb and a flood of its forms; out of the simplest forms striving toward the most complex, out of 
the stillest, most rigid, coldest forms toward the hottest, most turbulent, most self-contradictory, and then again 
returning home to the simple out, of this abundance, out of the play of contradictions back to the joy of, concord, still 
affirming itself in this uniformity of its courses and, its years, blessing itself as that which must return eternally, as a, 
becoming that knows no satiety, no disgust, no weariness: this, my, Dionysian world of the eternally self -creating, 
the eternally self-destroying, this mystery world of the twofold voluptuous delight, my "beyond good and evil," 
without goal, unless the joy of the circle is itself a goal; without will, unless a ring feels good will toward itself—do 
you want a name for this world? A solution for all its riddles? A light for you, too, you best-concealed, strongest, most 
intrepid, most midnightly men?—This world is the will to power—and nothing besides! And you yourselves are also 
this will to power—and nothing besides!” 
— Friedrich Nietzsche (1885), WP:1067 
  
Steinhart attempts to connect WP:619 to geo-thermal cycles: 
 
“The victorious concept of ‘force’, by means of which our physicists have created god and the world, still needs to be 
completed: an inner will must be ascribed to it, which I designate as ‘will to power’, i.e. as an insatiable desire to 
manifest power; or as the employment and exercise of power, as a creative drive, etc. Physicists cannot eradicate 
‘action at a distance’ from their principles; nor can they eradicate a repellent force (or an attracting one). There is 
nothing for it: one is obliged to understand all motion, all ‘appearances’, all ‘laws’, only as symptoms of an inner 
event and to employ man as an analogy to this end. In the case of an animal, it is possible to trace all its drives to the 
will to power; likewise all the functions of organic life to this one source.”  
— Friedrich Nietzsche (1885), WP:619 
  
A deeper analysis of all the Nietzsche fragments, however, will be needed before we can corroborate or refute 
Steinhart’s analysis assertions.  
 
Adams | Teilhard 
Steinhart, also, to note, in his work, touches on the work on Henry Adams and his phase rule theory of history, 
Friedrich Nietzsche and his will to power theory, and Pierre Teilhard and his omega point theory, all generally focused 
on the borderland crossings of religion, science, and atheism. [1] 
 
Education 
Steinhart completed his BS in computer science in 1983 at Penn State, his MA in philosophy in 1988 at Boston 
College, his PhD in 1996 with a dissertation on “Formal Semantics for Metaphors: an Essay in the Computational 
Philosophy of Language” at the University of Stony Brook, and presently is a philosophy professor at William Paterson 
University, New Jersey. 
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Stendhal  
In hmolscience, Stendhal (1783-1842) (CR=14), aka Marie-Henri Beyle, was French 
realism writer noted for his 1822 book On Love, wherein he describes the phenomena 
of “crystallization”, wherein, as cited in literature chemistry, the perceived level of 
beauty or physical attractiveness of a person one is falling in love with seemingly 
increases in the mind’s eye, and for his atheism promoting statements.  
 
Boredom 
Stendhal, according to Lars Svendsen, is grouped among the so-called “boredom 
philosophers”, namely: Pascal, Rousseau, Kant, Schopenhauer, Kierkegaard, Nietzsche, 
Heidegger, Benjamin, Adorno, Goethe, Flaubert, Peter Zapffe, Mann, Beckett, Buchner, 
Dostoevsky, Chekhov, Baudelaire, Leopardi, Proust, Byron, Eliot, Ibsen, Valery, 
Bernanos, and Pessoa. [1] 
 
Crystallization 
In 1822, Stendhal, in his On Love, used the model of crystallization to explain the process of falling in love, wherein 
the previously noticed imperfections of one’s newly forming mate slowly disappear and in many cases become marks 
of perfection and beauty. Stendhal described the process of twig crystallization as such: 
“In the salt mines, nearing the end of the winter 
season, the miners will throw a leafless wintry bough 
into one of the abandoned workings. Two or three 
months later, through the effects of the waters 
saturated with salt which soak the bough and then let 
it dry as they recede, the miners find it covered with a 
shining deposit of crystals. The tiniest twigs no bigger 
than a tomclit’s claw are encrusted with an infinity of 
little crystals scintillating and dazzling. The original 
little bough is no longer recognizable; it has become a 
child’s plaything very pretty to see. When the sun is 
shining and the air is perfectly dry the miners of 
Hallein seize the opportunity of offering these 
diamond-studded boughs to travellers preparing to go 
down to the mine.”  

 

 
He then employed this model to explain the transformation that occurs when two people fall in love. "When we are 
in Bologna, we are entirely indifferent; we are not concerned to admire in any particular way the person with whom 
we shall perhaps one day be madly in love with; even less is our imagination inclined to overrate their worth." In a 
word, in Bologna “crystallization” has not yet begun. When the journey begins, love departs. One leaves Bologna, 
climbs the Apennines, and takes the road to Rome. The departure, according to Stendhal, has nothing to do with 
one’s will; it is an instinctive moment. This transformative process actuates in terms of four steps along a journey: 
first admiration, second acknowledgement, third hope, and forth delight. [1] 
 
Quotes 
The following are noted quotes:  
 
“Gods only excuse is that he does not exist.” 
— Stendhal (c.1820), cited by Nietzsche, in Ecce Homo, as “best atheist joke”, saying he was jealous of for not having said it first [2] 
 
“We call an action ‘natural’ when it does not differ from the habitual mode of action.”  
— Stendhal (1822), On Love 
 
“The only unions which are legitimate are those ruled by a genuine passion.”  
— Stendhal (1822), On Love 
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“Whatever some hypocritical ministers of government may say about it, power is the greatest of all pleasures. It 
seems to me that only love can beat it, and love is a happy illness that can't be picked up as easily as a ministry.” 
— Stendhal (1822), On Love (Ѻ)  
 
References 
1. Svendsen, Lars. (2005). A Philosophy of Boredom (pg. 20). Reaktion Books. 
2. (a) Nietzsche, Friedrich. (1888). Ecce Home (pg. 39). Dover, 2012. 
(b) Ecce Homo (book) – Wikipedia. 
(c) Malieth, Monydit (aka Tonnerre). (2013). The Future Affects the Past: What Destination is Time Rushing To? (pg. 
26). Red Lead Books.  
3. Crystallization (love) – Wikipedia.  
 
External links 
● Stendhal – Wikipedia.  
 

Stenger, Victor   
In human thermodynamics, Victor Stenger (1935-2014) was an American physicist 
noted for his 1995 "entropy per unit volume" argument of how life or order formed 
starting from the big bang in a universe tending towards maximal entropy or what 
Stenger equates to maximal disorder. [1] In 2003-2007, Stenger expanded on his earlier 
entropy of the universe augments to disprove the existence of God scientifically, by 
arguing that the universe at the start of the big bang existed not in a low entropy state, 
as is commonly stated, but rather in a state of maximum entropy (per unit volume) and 
in a state of zero energy, the latter view loosely derived from Stephen Hawking. [2] 
 
Atheism 
In the mid-2000s, Stenger was an atheism advocate, the following being one of his 
more famous quotes (see: atheism timeline). 
 
Roemer 
Interestingly, one of Stenger, in his final days, was posting up in Google Groups, about 
the so-called “Roemer fiasco”, on the rather peculiar and unusually over-zealous efforts of David Roemer, 2008-
present, to get the 2008 article “Entropy and evolution”, by American physicist Daniel Styer, retracted from the 
American Journal of Physics, the following, e.g., being a 2 Jun 2014 response letter from New York Senator Kirsten 
Gillibrand to Roemer about his concerns. (Ѻ) Among the 21 email recipients to the forward of this scan/fax, Stenger 
aside, include: Libb Thims (two emails) and Fred Wolf.  

 
Entropy of the universe 
In the figure adjacent, Stenger states that the plot 
shows the total entropy of the universe and the 
maximum entropy of the universe as a function of 
the radius of the universe. [2] He argues that, 
according to his calculations, the maximum 
entropy and the total entropy are equal at the 
origin, the Planck time, which according to his 
view shows that the universe began in a state of 
total chaos. After the big bang, however, the 
universe began to expand in such a way that the 
maximum entropy, supposedly, is increasing 
faster than the actual entropy, thus leaving room 

for order (supposedly he means humans by this term) to form without violating the second law of thermodynamics, 
as typically claimed by Creationists. 
 
Education 
Stenger completed his BS in electrical engineering in 1956 from Newark College of Engineering, and MS in physics 
(1958) and PhD in physics (1963) at UCLA. Stenger was a professor of physics at the University of Hawaii until his 2000 
retirement.  
 
Difficulties on theory 
Two salient difficulties on Stenger’s big bang thermodynamics models are firstly his unassuming equation of entropy 

 

 

Left: Stenger's entropy gap model: Plot of the total entropy of the 
universe and the maximum entropy of the universe as a function of the 
radius of the universe, according to Stenger's calculations. [2] Right: 
Stenger's noted 2009 atheism quote. 
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with disorder, which is only a statistical mechanical approximation (Boltzmann-Planck approximation of Boltzmann 
chaos assumption) valid only in certain cases and under certain types of entropy change, and secondly his definition 
of the universe as a “closed system”, which technically means a system surrounded by a boundary across which 
energy, in the form of work or heat, but not matter may pass. On the latter terminology, it is likely “isolated system” 
to which Stenger meant to define the universe (a common slip), as there do not exist any known theories that 
purport the universe to be being acted on by transfers or passages of energy, heat, or work (aside from fringe 
wormhole theories, parallel universe theories, or multiverse theories, etc.) . 
 
References 
1. (a) Stenger, Victor J. (1995). The Unconscious Quantums: Metaphysics in Modern PHysics and Cosmology (pg. 227-
30). Prometheus Books.  
(b) Edis, Taner. (2002). The Ghost in the Universe: God in the Light of Modern Science (pgs. 67-68, 80). Prometheus 
Books. 
2. (a) Stenger, Victor J. (2003). Has Science Found God? The Latest Results in the Search for Purpose in the Universe 
(mathematical derivation of the curves in the plot given in Appendix C, pgs. 356-57). Prometheus books. 
(b) Stenger, Victor J. (2007). God: the Failed Hypothesis: How Science Shows That God Does Not Exist (ch. 4: Cosmic 
Evidence, pg. 113-36). Prometheus Books. 
 
Further reading 
● Stenger, Victor J. (2013). God and the Atom: from Democritus to the Higgs Boson: the Story of a Triumphant Idea. 
Prometheus Books.  
 
External links 
● Victor J. Stenger – Wikipedia.  
 

Stengers, Isabelle   
In hmolscience, Isabelle Stengers (1949-) (CR:9) is a Belgian chemist-philosopher 
noted, in human thermodynamics, for her co-authorship work with Ilya Prigogine, her 
role being to help laymanize Prigogine’s theories. 
 
Overview 
In 1984, Stengers co-authored Order Out of Chaos with Belgian chemist with Ilya 
Prigogine, wherein they worked to popularize the far-from-equilibrium view of 
thermodynamics based evolution, wherein the famous footnote 2.5 on Goethe and 
Mittler the mediator occurs. In 1997, Stengers co-authored The End of Certainty with 
Prigogine, a simpler elaboration of their former work. [2] In 1997, Stengers, in her 
Power and Invention, used the laws of thermodynamics to explain how nonlinear 
dynamics and chaos theory apply in philosophy. [3] Stengers’ 1982 book 1982 work 
Novi Savez, written with Prigogine, influenced Mladen Knezevic.  
 
References 
1. Prigogine, Ilya and Stengers, Isabelle. (1984). Order Out of Chaos. Bantam Books. 
2. Prigogine, Ilya and Stengers, Isabelle. (1997). The End of Certainty: Time, Chaos, and the New Laws of Nature. Free 
Press. 
3. Stengers, Isabelle. (1997). Power and Invention: Situating Science. University of Minnesota Press. 
 
Further reading 
● Prigogine, Ilya and Stengers, Isabelle. (1971). La Nouvelle Alliance: Metamorphose de la Science (The New Alliance: 
Metamorphosis of Science) (pg. 126-29). Paris: Gallimard. 
 
External links 
● Isabelle Stengers – Wikipedia.  
 

Stepanić, Josip   
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In hmolscience, Josip Stepanic (1970-) is a Croatian physicist noted for a number of 
sociological thermodynamics papers, in 2000 to 2007, modeling social systems and 
economies via thermodynamic formalism, using concepts such as social free energy, 
among others. Stepanic lists his current key term areas of interest as complex systems, 
systems theory, non-equilibrium thermodynamics, and socio-physics. [4]  
 
Overview 
In 2000, Stepanic, published his “Approach to a Quantitative Description of Social 
Systems Based on Thermodynamic Formalism”, co-authored with Hrvoje Stefancic, 
Mislav Zebec, and Kresimir Perackovic, wherein the sought to base social potentials on 
thermodynamic potentiss, the abstract of which is as follows: [1] 
 
“Certain statistical aspects of social systems are described by appropriately defined 
quantities named social potentials. Relations between social potentials are postulated 
by drawing an analogy with thermodynamics relations between thermodynamic 
potentials, thus obtaining a toy model of some of the statistical properties of social systems. Within this model, an 
interpretation of a socially relevant acting that does not invoke structural changes in social systems, is given in terms 
of social potentials.”  
 
(add discussion) 
 
Education 
In 1995, Stepanic was a research and teaching assistant at the faculty of science of the University of Zagreb, in 2003 
he completed his PhD, and in 2006 he became a professor of mechanical engineering, at the University of Zagreb. [2] 
Stepanic is currently the editor-in-chief of the Croatian bi-annual thermodynamics-content journal Interdisciplinary 
Description of Complex Systems. [3] 
 
References 
1. Stepanic, Josip, Stefancic, Hrvoje, Zebec, Mislav S., and Perackovic, Kresimir. (2000). “Approach to a Quantitative 
Description of Social Systems Based on Thermodynamic Formalism” (abs) Entropy, 2(3):98-105.  
2. Josip Stepanic – LinkedIn. 
3. Home – Interdisciplinary Description of Complex Systems.  
4. Josip Stepanic – Google Scholar. 
 
Further reading  
● Stepanic, Josip. (2003). “Notion of Mediators in Human Interaction”, Interdisciplinary Description of Complex 
Systems 1(1-2): 41-53. 
● Stepanic, Josip. (2004). "Social Equivalent of Free Energy", Interdisciplinary Description of Complex Systems 2(1), 
53-60.  
● Stepanic, Josip, Stefancic, Hrvoje, and Zla c, Vinko. (2006). “Social Free Energy of a Pareto-Like Resource 
Distribution”, Interdisciplinary Description of Complex Systems 4(2): 136-43.  
 
External links  
● Josip Stepanic (overview) – Ideas.Repec.org  
● Josip Stepanic – (curriculum vitae) – GetCited.org  
● Josip Stepanic – FSB locator.  
● Josip J. Stepanic (faculty) – Department of Quality.  
● Josip Stepanic – Academia.edu. 
● Josip Stepanic – Twitter.com.  
 

Stephan, Ed   
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In hmolscience, Ed Stephan (1939-2008) is an American sociologist noted, in 
sociological thermodynamics, for his 1977 to 1995 in attempt to formulate, with 
chemist George Gerhold and physicist Louis Barrett, a physics and chemistry based 
model of sociology and demographics. 
 
Overview 
In 1975, Stephen, on a one-page scratch paper, developed some type of logarithmic 
based “time-minimization explanation for the -2/3 size density slop” (Ѻ), for social 
populations; which was published in the Apr 1977 issue of Science. (Ѻ) In 1977, 
Stephan began to make efforts to understand population distributions via physics, 
when after giving a talk about his research on size density to members of the science 
department of Western Washington University, the physics department chairman 
Louis Barrett began to discuss with him ideas on the physics behind the forces shaping 
populations, speculating on questions, such as: 'whether humans were fermions or 
bosons', later giving Stephan a copy of Arthur Beiser’s textbook Concepts of Modern 
Physics, to pursue the study further. In 1980, Stephen and American chemist George Gerhold began to ponder how 
the Gibbs fundamental equation, of the form: [1] 
 

 
 
where E is the energy, S the entropy, p the pressure, V the volume, μ the chemical potential, and N the number of 
particles of the system, applies to sociological systems of people. Some of the questions they speculated at include: 
[2] 
 
“What is the total time in a social 
system? At the level of particles, 
temperature is just velocity of 
movement. I sense an analogy between 
temperature in physical systems and the 
technology of transportation and 
communication in social systems. 
Modern societies are 'hotter'. Big cities 
(high interactance centers) are 'hot': 
People, commodities and ideas move 
around faster. 'Hot' regions subdivide 
territory more thoroughly than 'cool' 
ones.  
 And what is entropy — 
unpredictability? is that what we call 
freedom? What is the social equivalent 
of the product entropy-times-
temperature? Freedom of movement? What do pressure and volume suggest, if anything?  
 Could the raw product kNT be given some sociological meaning? Do humans have something like chemical 
potential, some sort of (bonding) potential? Maybe the last two terms in could be combined into something with a 
meaning specific to sociology. Combining them into -N(1 + α), with N as a population — what would be the 
sociological significance of the factor -(1 + α)/β? Could the value for β computed above in the case of urban 
population distributions (β = 2v/xμ) have any application?”  
 
In answer to some of these questions, he says that he didn't or doesn’t know.  
 
Shown adjacent, is Stephen's "DRL logo" drawn by Allan Parker, original drawing (left) also shown with added 
annotation by Libb Thims (2013), the barrel seeming to represent the "boundary" of Stephen's conceptualized social 
system: defined by births (synthesis), deaths (analysis), in migrations, and out migrations. [4] In 1995, Stephan 
penned an online book The Division of Territory in Society, wherein he outlined the results of his sociophysics and 
physiochemical sociology investigations.  

 

A depiction of Stephan social system (1995), drawn by Allan Parker; shown also 
with further annotation by Libb Thims (2013). 
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Education 
Stephan completed a 
certain amount of 
undergraduate work in 
chemistry at the 
University of San 
Francisco, California from 
1957 to 1959, before 
switching over to political 
science, completing his 
BA in that subject in 1965 
at San Francisco State 
University. Stephan 
completed his PhD in 
sociology at the 
University of Oregon in 
1970. [2] He joined Western Washington University, during the course of which becoming chair of the sociology 
department, retired from the sociology department there in 2001. 
 
See also 
● Two cultures synergy  
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External links 
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Stephan social system  

 

 

Contents of Stephen's 2008 "research opus" online book The Division of Territory in Society, the 
result of a prolonged research project that began with the initiation of his sociology doctoral 
dissertation work in 1968 at the University of Oregon, supposedly on some type of “time 
minimization” theory. [2] 
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In systems, Stephan social system is the circa 
1995 “leaky social chemical rain-barrel” model of 
society, conceptually devised by American 
sociologist Ed Stephan, in dialogue with physicist 
Louis Barrett and chemist George Gerhold, where 
society—shown adjacent, original 1995 model 
(with 2013 Thims re-annotations)—is depicted as 
a semi-open physicochemical system, the first 
visual model, as seems to be the case, to show 
social chemical potential description, i.e. internal 
energy (or Gibbs energy) changes concordant 
with immigration and migration. [1] 
 
Discussion 
(add) 
 
See also 
● Estate 
● Physicochemical sociology 
● Retort 
● Social retort 
● Test tube  
 
References 
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Sterner, Robert   
In human chemistry, Robert W. Sterner (c. 1958-) is an American biological ecologist 
and limnologist noted for his 2000 Sterner-Elser human molecular formula. 
 
Overview 
In 2000, Sterner, together with with American limnologist James Elser, calculated a 22-
element formula for one human conceptualized as an "abstract molecule". In 2002, 
Sterner and Elser published Ecological Stoichiometry: the Biology of Elements from 
Molecules to the Biosphere, in which they calculate a 22-element empirical molecular 
formula for a human molecule: 
 

H375,000,000 O132,000,000 C85,700,000 N6,430,000 Ca1,500,000 P1,020,000 S206,000 Na183,000 K177,000  
Cl127,000 Mg40,000 Si38,600 Fe2,680 Zn2,110 Cu76 I14 Mn13 F13 Cr7 Se4 Mo3 Co1  

 
This amounts to a 22-element human empirical molecular formula. [1] A similar 26-
element empirical molecular formula calculation was made by American chemical 
engineer Libb Thims also in 2002. [2] They conclude “this formula combines all 
compounds in a human being into a single abstract ‘molecule’”. They continues, “our main purpose in introducing 
this formula for the ‘human molecule’ is to stimulate you to begin to think about how every human being represents 
the coming together of atoms in proportions that are, if not constant, at least bounded and obeying some rules”. 
They state that ecological stoichiometry is about “how chemical elements come together to form evolved, living 
species in ecosystems.” The abstraction followed in this science, according to Sterner and Elser, is that “organisms 
can be thought of as complex evolved chemical substances that interact with each other and the abiotic world in a 
way that resembles a complex, composite, chemical reaction” and that “ecological interactions invariably involve 
chemical rearrangements”. In summary, they state that “like any other normal chemical rearrangement at the 
surface of the Earth, when organisms interact, mass must be conserved and elements are neither created nor 
destroyed.” Moreover, “there is stoichiometry in ecology, just as there is in organic synthesis in a test tube”.  
 
Education 
Sterner completed his BS in biology from the University of Illinois, Champaign in 1980 and his PhD in ecology at the 
University of Minnesota in 1986. [3] 
 
References  
1. Sterner, Robert W. and Elser, James J. (2002). Ecological Stoichiometry: the Biology of Elements from Molecules to 

 

An annotated version of the Stephan social system, original version 
(1995), drawn by Allan Parker (Ѻ), based on the mental conceptual 
model of Ed Stephan, annotations by Libb Thims (2013), which shows 
the chemical potential of humans (human molecules) entering or 
leaving a hypothetical semi-open boundaried chemical thermodynamics 
conceptualized social system.  
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the Biosphere, (chapter one), (pg. 3-7, 47, 135). Princeton: Princeton University Press. 
2. (a) Thims, Libb. (2008). The Human Molecule, (preview). Morrisville, NC: LuLu.  
(b) Molecular Evolution Table - Institute of Human Thermodynamics 
(c) Thims, Libb. (2007). Human Chemistry (Volume One), (preview), (ch. 2: "The Human Molecule", pgs. 15-35). 
Morrisville, NC: LuLu.  
3. Robert Sterner - Curriculum vitae. 
 
External links 
● Robert W. Sterner - University of Minnesota, faculty page. 
● The Sterner Lab 
 

Sterner-Elser human molecular formula  
In hmolscince, Sterner-Elser human molecular formula, in human molecular theory, to the 22-element molecular 
formula for an average human (see: human molecular formula), calculated in 2000 by American limnologists Robert 
Sterner and James Elser, the empirical formula version of which is shown below: [1] 
 

 
Note 
An alternative, independent, formula is the 26-element Thims human molecular formula, calculated in 2002 by 
American electrical engineer Libb Thims. [2] 
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unpublished manuscript. Chicago: Institute of Human Thermodynamics.  
(b) Thims, Libb. (2002). Human Thermodynamics (Volume One), Date: Sept. Chicago: Institute of Human 
Thermodynamics. 
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Stevin, Simon   

 
(Sterner-Elser) 

[empirical] 
= 

H375,000,000O132,000,000C85,700,000N6,430,000Ca1,500,000P1,020,000 

S206,000Na183,000K177,000Cl127,000Mg40,000Si38,600Fe2,680Zn2,10 

Cu76I14Mn13F13Cr7Se4Mo3Co1 
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In science, Simon Stevin (1548-1620) was a Dutch mathematician, engineer, and 
polymath, listed by some as a top 50 greatest mathematician ever, noted for his 1586 
Statics and Hydrostatics, wherein he is said to have given the first complete statement 
of the impossibility of perpetual motion, and also derived the notion of the vectorial 
decomposition of forces, according to which force that must be exerted along the line 
of greatest slope to support a given weight on an inclined plane.  
 
Decimals 
Stevin, thought he did not invent the decimal system, is generally credited with the 
promotion and popularization of its usage in everyday practice. The 1608 English 
translation of Stevin’s work Disme, The Arts of Tenths or Decimal Arithmetike, by Robert 
Norton, is said to have inspired American philosopher Thomas Jefferson to propose a 
decimal monetary unit for the new United States of America. The tenth of a dollar is 
still referred to as a “dime.”  
 
Quotes 
The following is a noted Stevin quote: 
 
“Disme [decimals] is a kind of arithmeticke [arithmetic], invented by the tenth progression, consisting in characters of 
cyphers; whereby a certain number is described, and by which also all accounts which happen to humane affayres 
[affairs], are dispatched by whole numbers, without fractions or broken numbers.”  
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External links 
● Simon Stevin – Wikipedia.  
 

Stewart, Balfour   
In animate thermodynamics, Balfour Stewart (1828-1887) was a Scottish physicist 
noted for a number of publications of his views on how heat, energy, and dissipation 
apply to the social world as well as the religious implications of thermodynamics in the 
context of large scale universal times. Stewart, as a "religion + science = compatible" 
advocate, was involved in the Tyndall-Stewart-Tait debate (1874-1879). 
 
Social energy 
In 1868, the year he won the Rumford Prize for his work on radiant heat, Stewart 
penned two articles (or a two-part article) with English astronomer Norman Lockyer 
(the first editor of Nature), the first entitled "The Sun as a Type of the Material 
Universe", generally being a historical overview of sun spot theory, the second entitled 
"The Place of Life", in which they attempt to explain energy of position and energy of 
motion, as well a degradation of energy, in both the physical world and social world. 
[5] 
 
Social cannon ball 
See main: Social cannon ball model 
In 1868, Stewart, in his "The Place of Life", attempts to extrapolate kinetic energy or energy of motion, to which they 
refer to as "actual energy", and potential energy or energy of position, to which they refer to as "energy of position", 
in to the social realm and in doing outline a model of how the energetic man (high character energy) is constantly at 
war with the man of position (high social position) and label the former as a type of social cannon-ball: [7] 
 
“When a man pursues his course undaunted by opposition, unappalled by obstacles, he is said to be a very energetic 
man. By his energy, we mean the power which he possesses of overcoming obstacles; and the amount of his energy is 
measured by the amount of obstacles which he can overcome, by the amount of work which he can do. Such a man 
may in truth be regarded as a social cannon-ball. By means of his energy of character he will scatter the ranks of his 
opponents and demolish their ramparts. Nevertheless such a man will sometimes be defeated by an opponent who 
does not possess a tithe of his personal energy. Now, why is this? The reason is that, although his opponent may be 
deficient in personal energy, yet he may possess more than an equivalent in the high position which he occupies, and 
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it is simply this position that enables him to combat successfully with a man of much greater personal energy than 
himself. If two men throw stones at one another, one of whom stands on the top of a house and the other at the 
bottom, the man at the top of the house has evidently the advantage. 
 So in like manner, if two men of equal personal energy contend together, the one who has the highest social 
position has the best chance of succeeding. But this high position means energy under another form. It means that at 
some remote period a vast amount of personal energy was expended in raising the family into this high position. The 
founder of the family had doubtless greater energy than his fellow-men, and spent it in raising himself and his family 
into a position of advantage. The personal element may have long since vanished from the family, but it has been 
transmuted into something else, and it enables the present representative to accomplish a great deal, owing solely to 
the high position which he has acquired through the efforts of another. We thus see that in the social world we have 
what may be justly called two kinds of energy, namely: 
 
1. Actual or personal energy 
2. Energy derived from position  
 
Let us now turn to the physical world. In this as in the social world, it is difficult to ascend. The force of gravity may be 
compared to the force which keeps a man down in the world.” 
 
(add discussion) 
 
Other 
In his 1874 The Conservation of Energy, Stewart penned a chapter the applications of the laws of energy to life. A 
central term used throughout the book is chemical affinity. The following is Stewart’s central philosophy as stated in 
his preface: [1] 
 
“[We] regard [the] universe [as] composed of atoms with some sort of medium between them as the machine, and 
the laws of energy as the laws of [the] working of this machine.”  
 
In cessation thermodynamics, Stewart collaborated with Peter Tait in the writing of the 1875 book The Unseen 
Universe on immortality and conservation of energy. [2] Stewart’s followup book was his 1878 Paradoxical 
Philosophy, a sequel to his The Unseen Universe, in which he gives reflections on his own rhetoric. [3]  Curiously, 
James Maxwell comments on Stewarts ‘paradoxical philosophy’ to the effect that the central problem he saw was 
that an objective prophetic vision leads back to the subjective view and interests of the writer, which is the 
philosopher's paradox, commonly seen in human thermodynamics. [4] 
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In hmolscience, John Stewart (1747-1822) (IQ:185±) was a Scottish-English colonel 
turned peregrinating atheist philosopher, labeled the “modern Pythagoras” (Ѻ), noted 
for his 1789 two-volume Moral Motion treatise, which promulgates a so-labeled 
"curious" physical sciences based “original materialistic philosophy” (Ѻ) “moral 
motion” theory of well-being and happiness of "animate matter", in which he viewed 
people as aggregated particles of matter, a type of intellectualized matter [carbon-
based; in modern speak], and that all there is in the universe is matter and motion, a 
theory which out-rightly proclaims that deities do not exist. [1]  
 Following the publication of his two-volume Moral Motion (1789), over the next 
three decades, Stewart wrote prolifically, publishing nearly thirty philosophical works, 
including The Opus Maximum (London, 1803) and the long verse-poem The Revelation 
of Nature (New York, 1795). Stewart suggested—as what seems to be one of the more 
hilarious, albeit realistic, anecdotes in science—that his books should be translated into 
Latin and buried to escape anticipated censorship and suppression. [9] Stewart's main 
ideologies include: (1) abandon every idea of a deity, (2) abandon every hope of future existence, (3) accept the 
understanding that one is made of particles of matter (atoms), (4) consider the design of happiness in the context of 
great integer of nature in the course of universal change. [3] 
 
Intellect 
Stewart seems to have been quite cerebral; the following quote attests to such: 
 
“Stewart is the most eloquent man on the subject of nature I have ever met.” 
— Thomas De Quincey (c.1792), discussion with William Wordsworth (IQ:165|#231); view concurred (Ѻ)  
 
De Quincey, moreover, referred to him as an “inconsistent and perhaps slightly unhinged genius”. [8] Similarly, in 
1796, James Sharples, the portrait-painter for George Washington, executed a pastel likeness of Stewart for a series 
of portraits which included such sitters as William Godwin (FA:40), Joseph Priestley (IQ:165±|#228), and Humphry 
Davy (IQ=185|#62), suggesting the intellectual esteem in which Stewart was once held. [7] Likewise, adverts for his 
Moral Motion (1790) labeled the “modern Pythagoras” (Ѻ) thus comparing him as an upgraded Pythagoras 
(IQ:180|#83).  
 
Friends | Associates 
Stewart was friends and associates with: Thomas Paine, William Wordsworth, and John Oswald, Thomas De Quincey 
(Ѻ).  
 
Walker | Locations 
Stewart is known as the: “Celebrated Walking Stewart” (Ѻ), “General John ‘Walking’ Stewart” (Ѻ), “Walking Stewart” 
(Ѻ), or "the traveler", among other variants, owing to the fact that, after his work as a writer in Madras (1763), after 
which he resigned in a letter of “juvenile insolence and audacity”, served under Hyder Ali (1765), going from 
interpreter to General; amid which he was wounded, and escaped to become Prime Minister to the Nawab of Arcot; 
after which he left and “took to travelling” on foot in Persia, Ethiopia, Abyssinia, across Arabia, through France and 
Spain, to England, from Calais to Vienna (1784) and visited North America, during which time he focused his efforts 
on studying the "morality" systems of each country or state.  
 Stewart, in sum, seems to have traveled to the following key locations: England, Scotland, Ireland, Madras 
(1763), Arcot (South India), Persia, Ethiopia, Abyssinia (Ethiopian empire), Arabia, Calais (Northern France), Vienna 
(1784), Italy, Portugal, Switzerland, Germany, Danish, Swedish, Russia, Poland, and North America; supposedly among 
others. The following, according to Ralph Griffiths, is what Stewart said about the Polish:  
 
“The Poles are advanced in knowledge; but their diets hold forth a dreadful scene of the conflict of private and public 
good.”  
 
Lapland, the northern most region of Finland, according to Stewart, as summarized by Griffiths, is the “only asylum of 
liberty”, whereas the rest of the world is “wretched all over the globe, and moral chaos is universal”. [3]  
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About | Overview 
In 1767, Stewart, the black sheep of an eminent 
Scottish family of drapers based in London, who had 
been a reluctant pupil at Harrow School (Ѻ) and 
Charterhouse School (Ѻ), supposedly “keen to break 
the shackles of European education”, set off to India to 
seek his fortune. [6] The Encyclopedia Britannica (1911) 
describes Stewart as follows: [5] 
 
“British traveler, was born in London of humble 
parentage. After an unruly career at school he entered 
the service of the East India Company at Madras in 
1763, but he threw up his position about two years 
later and became interpreter to Hyder Ali, afterwards 
serving as a general in his army; subsequently he 
served the nabob of Arcot, whose chief minister he 
became. Having enriched himself in this capacity, he 
began a series of travels through India, Persia, Ethiopia 
and Abyssinia, which earned him the nickname of 
"Walking Stewart." About 1783 he returned to Europe, 
where he cut a curious figure by wearing Armenian 
dress. He crossed over to America in 1791 and had 
various adventures, but soon came back to Europe, and 
made the acquaintance of Wordsworth in Paris and 
later of De Quincey in Bath. Be-coming short of money, 
he again went to America, where he supported himself 
by lecturing. Having returned to Europe, Stewart's 
fortunes began to mend. In 1813 a claim he had made 
against the nabob of Arcot was settled by the East India 
Company for £1o,00o, and he took rooms in London 
and settled down to enjoy life, airing his opinions on 
literature and art. He died on the loth of February 
1822. De Quincey (see Collected Writings, 1890, vol. iii.) 
gives various particulars of him.” 
 
Stewert, in his 1789 Travels to Discover the Source of 
Moral Motion (volume one) and Apocalypse of Nature, 
wherein the Source of Moral Motion is Discovered 
(volume two), outlines the very-interesting results of his researchers of having travelled the world to study the 
various systems of morality, out of which he derives a religion-free eight tenet “Religion of Nature”, based firstly on 
abandonment of every notion of a deity, with the replacement of the postulate that all that exists is matter and 
motion, then secondly outlines a new replacement religion of how combinations of the particles of matter coalesce 
to form “intellectualized bodies” that can have both moral motion and immoral motion in the course of the 
“revolutions and operations” of the universe, which is said to have neither beginning or end. [2] 
 
Retrospect knowledge | Dating system 
In 1790, John Stewart seems to have invented his own unique god-free dating system, according to which dates the 
zero year to the "start of man's retrospective knowledge", which he deduces by astronomical calculations (similar to 
Thims; see below), to have occurred 5,000-years prior to the publication of his Treatise on the Source of Moral 
Motion and the Moral State of Nations, or in abbreviated full: 
 
● Stewart, John. (1790). The Moral State of Nations: Travels Over the Most Interesting Parts of the Globe, to Discover 
the Source of Moral Motion; Communicated to Lead Mankind Through the Conviction of the Senses to Intellectual 
Existence, and an Enlightened State of Nature. In the Year of Man's Retrospective Knowledge, by Astronomical 
Calculation 5000. Year of the Common Era, 1790. George H. Evans, 1837.  
 
Stewart scholar Tristram Stuart comments the following on Stewart’s peculiar dating system: [6] 
 
“From 1789 to his death in 1822 (allegedly from laudanum overdose), he produced reams of poetic and polemic work 
with extraordinary titles like The Apocalypse of Nature, The Revolution of Reason, and The Sophiometer: the 
Regulator of Mental Power. Published in England, France and the United States, they were idiosyncratically dated 
according to a chronological system in which 1795 was the ‘fifth year of intellectual existence’, or the publication of 
The Apocalypse of Nature’ and 1818 was the ‘7000th year of the Astronomical History, from the Chinese Tables’.” 

 

Stewart's frontispiece, to his The Moral State of Nations (1790), 
showing Nature (or Mother Nature), being benighted by the 
artifices of priests of politics and religion; amid which philosophy 
consumes their screen in order to display the universality of 
transmutations; below which the following poem is shown: [4] 
For Self and Nature linked in one great frame; Shows true Self-
love and Nature’s as the same. Eternal matter to one center 
brings Men changed to boasts, and insects changed to kings. Who 
dares with force on Nature's chain to strike; On man or insects, 
jars the chain alike On Self, which changing never quits the chain 
In life or death, transmits or joy or pain. 
 
The philosopher's scroll, seen by the light of fire, reads: 
Revelation of Nature: Reason, Humanity, Justice. 
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Here, we see possibly, that Stewart seems to have utilized at least three different dating systems, one of which he 
epoch marks to the 1790 publication of his own work; which seems to corroborate to his “notorious egotistic 
disquisitions” in which he declared himself, to the London literary elite, e.g. Robert Owen, Thomas Taylor, Thomas 
Rickman, Henry Bohn, etc., as the “universal self, or man-god.”  
 
Passion | Energy 
Stewart utilizes an energy logic to a good extent, discussing the "energy of passion" for instance, and refers to the 
relation of heat and fire, to explain existence in relation to the body. The following quote gives a gist of his view:  
 
“Body and identity of man or manhood, like fire and heat, may be changed or commuted, and in portions what was 
fire may become man, and what was man become fire; the connection with nature being the same in all its parts, 
animate or inanimate; but motion in the former has the power of procuring happy combinations or identities; and 
the volition that propels that motion is motived by happiness, which it procures to its present, and perpetuates to all 
future stages of its revolution into sensitive nature, by which self, or the moral system, is temporally and eternally 
benefited.” 
 
All-in-all, it seems that Stewart was a deep-thinker, very modern for his times. In summary of his work, one reviewer 
comments that after traveling the world and having 
seen how immoral the various countries have 
become: [3] 
 
Natural religion | Religion of Nature 
The following are Stewart’s eight tenets, the first five 
of which also shown adjacent, of his natural religion 
(Part II, §:The Religion of Nature, pgs. 75-76): (Ѻ) 
I. NATURE is the great integer of being, or matter and 
motion, without beginning as without end. 
 
II. Mankind are the instruments of nature in its moral 
motion, formed to procure well-being or happiness 
to all animated matter. 
 
III. All animated matter, however organized, 
changed, or dissolved, is related as parts inseparable 
from the great integer nature. 
 
IV. Bodies "intellectualized" and possessing 
identifications of I, you, and they, are created to 
possess consciousness of existence by sensations of 
pleasure and pain; and though these [individual 
identities] are annihilated upon the dissolution of the 
bodies, they still, as parts of nature, are concerned in 
the future pain and pleasure of their common 
integer, from which they are inseparable, though 
subject to endless change and revolution. 
 
V. Moral and physical motion are subject to fixed laws, which produce volition—the cause of action in animate 
matter. 
 
VI. The judgment or result of the operation of the mental faculties can have cognizance only of secondary causes 
which it apparently controls and directs to produce well-being or happiness to its essence, which it will ever suppose 
to be the end [object] of primary causes. 
 
VII. The human intellect has no power beyond the secondary causes of volition, and their end, which is happiness, all 
beyond being incomprehensibility; and the reasoning of analogy can influence only from its probability, and that 
must be considered relative to the happiness of all animated nature. 
 
VIII. Man, in forming a volition to procure happiness, begins with self as the center, and extends to the circle formed 
by all animate matter. He is to will for himself alone, and do no violence to any part of animate matter; and in the 
orbit of social attraction he must imitate the revolution of the celestial bodies, whose reciprocal repulsion and 
attraction operate without concussion or violence to the center, or the point, self. Man cedes not, but reforms his 
volition when it is in collision with that of another, to acquire more happiness, considering himself a component part 

 

Stewart's five main tenets of his "moral motion" natural religion 
theory. 
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in this eternal relation to the great integer of nature; and by this means he produces and eternizes a system of moral 
harmony, or pain and pleasure, of which he must ever be a center, and participate as an eternal part of an eternal 
integer; which connection is indissoluble, though its mode is incomprehensible, and passes through every form of 
matter in an infinite revolution. 
 
On the subject of the fourth tenet, the Stewart elsewhere writes: 
 
“Self, as a part of all nature, is immortal and universal, and though identity of matter and mind separate, and their 
combination or identity is annihilated by death; yet self, as a part of nature, can never be annihilated, and pervades 
all nature in its revolutions and operations, and self is as much concerned in the present or future health or happiness 
of all nature, as the toe is concerned in that of the body. 
 Men who have no superstitious fears, suppose the dissolution of the body to end their concern with nature; but 
if their mental faculties were still more enlightened, they would see, that particular combinations of matter, called 
intellectualized bodies, are but stations or inns to receive matter in its revolution, and that those inns are to be 
regulated by laws and policy, to give comfort and pleasure to matter in its eternal revolution or passage, and from 
which self can never separate its connection. 
 Matter may be divided into two parts, intellectualized and unintellectualized, and these are constantly changing 
places; so that the former, by wise operations, labors to the happiness of both. By education and constitutions good 
moulds are formed to receive matter, and by a wise government happy inns or resting places are provided; and while 
it enjoys this happiness it has produced, it prepares it for unintellectualized matter, and prepares it for its own return 
in the general revolution. 
 When the mind takes into contemplation a subject of such importance, novelty, and magnitude, as the religion of 
nature, it is apprehensive and alarmed, and descends with caution and terror into its vast profundity.”  
 
Reviews for this work in its day seem to have been to mortify many, whereas in the modern day, we seem that many 
of the parts of Stewart’s ideas, particularly classifying animate matter into intellectualized bodies (carbon-based 
matter) and unintellectualized bodies (non carbon-based matter), were well ahead of its time.  
 
Moral symbols | Moral motion 
There are striking coincidences between Stewart and and Goethe: 
 
 Existence IQ Epitaph  Theory Passions Philosophy  

        

 John Stewart 
(1747-1822)  185± “Modern Pythagoras” (Ѻ) 

Moral 
motion 
(1789) 

Energy/Heat 
Realism; 
Romantic 
materialism; 
Monistic  

 

 Johann Goethe 
(1749-1832) 225± “Modern Faust” 

Moral 
symbols 
(1796) 

Affinity 

Realism; 
Romantic 
materialism; 
Monistic  

 

(add discussion) 
 
Atheism | Religion 
On the current state of the minds of men in his day, with regard to religion and the physical sciences, Stewart states: 
 
“When the mind takes into contemplation a subject of such importance, novelty and magnitude, as the religion of 
nature, it is apprehensive and alarmed, and descends with caution and terror into its vast profundity. In subjects and 
researches of infinitely less utility and consequence, how many minds have been debilitated and distracted! The 
mathematics have sacrificed many victims, astronomy more, the longitude and chemistry have absorbed and 
deranged many of the most strongly organized faculties, but the subject of religion has so universally deranged and 
destroyed the human faculties, that reason seems to have lost its powers of pre-eminence, and instinct would be 
preferred, but that the former contains innate elastic matter, which, when heated by the sun of wisdom, must 
expand, and reason then assume its pre-eminence and dignity.” 
 
Then, prior to delving into the details of his new replacement “religion of nature”, he says:  
 
“Agitated, though not confounded by these discouraging reflections, I shall proceed to give the course of exposition 
to my thoughts without any regard to ceremonious rules of literature on one hand, or the menaces of prejudice on 
the other.” 
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(add discussion) 
 
Moral vegetarianism  
See also: Newton in Senegal  
Stewart, possibly similar to Leonardo da Vinci, seems to 
have derived a vegetarianism philosophy based on his 
moral motion sympathy-centric ideology; some of which 
seems to be elaborated on as follows: (Part II, §: The 
Arts, pg. 73): (Ѻ) 
 
“The first art, and the most useful, which quality alone, 
in an enlightened slate of nature gives pre-eminence, is 
agriculture, as on this depends the existence of animate 
matter; and though a greater proportion of the human 
race subsist by devouring sentient fellow parts of this 
matter, yet this evil must cease in an enlightened state 
of nature; and man, the great instrument by which 
nature operates her own perfection, the moment he is called to intellectual existence, must change his aliment from 
animal to vegetable, in order to procure both health of body and health of mind. For as animal food tends to pamper 
the body with gross humors, and inflame the blood which gives strength to the passions, and in the same proportion 
debilitates the reason, so it must engender disease and vice; but vegetable diet has the contrary effect, which may be 
proved at any time by experience: though it requires a delicacy of attention, and accuracy of judgment to discover 
such results. 
 A man in an enlightened state of nature will be averse to the violence necessary to procure subsistence by 
animal food, and the only violence he will permit, and that with extreme regret, will be the destruction of destructive 
creatures, whom he cannot change by education or prevent by restriction: both of which means he will first attempt, 
in order that the "sacred passion of sympathy" may receive no callosity or diminution by hasty or voluntary violence,” 
 
The roots of some of this error in logic, firstly seems to be stated in tenet VIII, which no doubt is why he placed it last, 
i.e. he was least confident about this tenet, and his misunderstanding of collision theory, and the fact that collisions 
have to be violent in order to break bonds to form new products, which is a part of natural chemistry; secondly, is his 
ideology that vegetarianism will solve the "problem of evil", in some way, which does not corroborate with coupling 
theory and how natural (i.e. good, in colloquial speak) is coupled to unnatural (i.e. evil, in colloquial speak). 
 
Modern 
In modern logic, it may be possible to re-write Stewart's moral motion theory in terms of Gibbs free energy changes, 
as in motion associated with negative change being quantified as "moral motion" and motion associated with positive 
change being quantified by "immoral motion" and system based definitions of morality based on Fritz Lipmann's 1941 
free energy coupling theory, such as was alluded to in Robert Kenoun's 2006 Theory of History and Social Evolution. 
 
John Q. Stewart 
Scottish walking moral philosopher John Stewart (1749-1822), to note, is not to be confused with American social 
physicist John Q. Stewart (1894-1972); being that they both promulgated similar social materialism theories, and 
thereby initial confusion may arise. 
 
Birth | Date confusion 
There seems two listings of the date of Stewart’s birth (reaction start), 1747 and 1749; a review of Google Books 
shows latter to be the more common date, returning 339 results (Ѻ) for 1739 and 524 results (Ѻ) for 1749. 
Conversely, the mention (below) that he self-dereacted (suicide) on 20 Feb 1822, the morning after his 75th birthday, 
via laudanum ingestion, seems to corroborate the earlier date of 1747.  
 
Reaction end 
On 20 February 1822, the morning after his seventy-fifth birthday, 'Walking' Stewart's body was found in a rented 
room in Northumberland Place, near present-day Trafalgar Square, London. An empty bottle of laudanum lay beside 
him. [7] 
 
Praise | Tribute 
The following are statement on or about Stewart:  
 
“The title page of a book ought to give the reader some insight into the author's design: but from those titles which 
arc prefixed to the two volumes before us, we were not able to form any conjecture respecting their contents; and 

 

The basic outline of Stewart's moral vegetarianism ideologies; 
for humans, as "sentient intellectualized animate matter", 
eating meat is "immoral" owing to the "violence" involved in the 
procurement of meat and the "sacred passion of sympathy", 
but it's lower animals to eat meat, because they are 
uneducated.  
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after the most careful perusal, we are not certain that we understand the work sufficiently to make our readers 
acquainted with the author's leading ideas. The only thing of which we are sure, is, that this ‘traveling philosopher’ is, 
in his first volume, a haughty censor, and in the second, a professed enemy to all religion;— for a ‘religion of nature’, 
without a ‘god of nature’, is a solecism, too gross to pass on the meanest understanding.” 
— Ralph Griffiths (1791), “Review of Stewart’s Moral Motion, Volumes 1 and 2” (pg. 143) [3]  
 
“The remedy, which this wild projector proposes for correcting the disorders of human nature, is, to abandon every 
idea of deity, and every hope of "future existence", in the common acceptations of those terms; and to make the 
integer of nature, and self as connected with it, the sole objects of adoration; and to consider the design of providing 
for the happiness of those particles of matter, which happen to belong to our present bodies, through all their future 
connection with sentient beings, as the only comfortable and reasonable doctrine of immortality. This, if we are not 
greatly mistaken, is the whole of the wonderful discovery contained in a work, which calls itself the apocalypse of 
nature, and boasts of containing ‘the most important and useful ideas the press has ever presented to the discussion 
and contemplation of man’.”  
— Ralph Griffiths (1791), “Review of Stewart’s Moral Motion, Volumes 1 and 2” (pg. 144) [3]  
 
Quotes 
The following are related quotes: 
 
“In a disposition of mind interested in the happiness of all animated matter, the author of the following new ideas 
traversed the globe, and proposes to lay them before the public, conjuring his readers to pay them the attention their 
importance demands.” 
— John Stewart (1790), Moral Motion (Preface) (pg. 7)  
 
“The operations of knowledge are employed upon outward and foreign objects; but those of wisdom are internal, 
and applied only to the self. The greatest efforts of the former were exerted by Newton, to discover the physical laws 
of bodies; but when he attempted to make use of the latter to make discoveries in the moral world, he became an 
eminent example of deficiency in the quality of wisdom, and proved its greatest differences from knowledge.” 
— John Stewart (1789), Moral Motion 
 
“The chimerical operations of religious phrenzy will be destroyed, 
by the doctrine of real existence.” 
— John Stewart (189), Moral Motion (xiii) [8]  
 
“My treatise on [Moral Motion] contains the most important and 
useful ideas the press has ever presented to the discussion and 
contemplation of man.” 
— John Stewart (1789), opinion of his own work; quoted by Ralph 
Griffiths [3]  
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Stewart, John Q.   
In hmolscience, John Quincy Stewart (1894-1972) (CR=64) (SN:11), oft-cited as "John Q. 
Stewart", not to be confused with British ‘moral movement’ philosopher John Stewart 
(1749-1822), was an American astrophysicist, engineer, and social physics pioneer 
noted his circa 1945 to 1955 work on the development of social physics, or social 
mechanics (as he later came to call it), applied, via physics-based equations and 
diagrams, e.g. the construction of population potential maps, work which culminated in 
the once-active Rockefeller-funded Princeton Department of Social Physics or "social 
physics project at Princeton", as Stewart called it, the apex of the multi-century 
sporadically developed Princeton school of social physics, and later 1960s-developed 
geology-focused "social physics school". 
 
Overview 
The following is an over-typical Stewart view: 
 
“Statesmen of this and other nations … have embarked upon grandiose undertakings where on physical grounds 
failure was predictable, and … failure meant that … people perished in vain.”  
 
Stewart formed a social physics group at the University of Princeton, funded by a grant from the Rockefeller 
Foundation, which germinated from a 1925 view that there should exist some order in the social sciences comparable 
to that of the physical sciences. [2] Stewart's project is summarized well by Princeton Alumni Weekly, in their 1955 
“Social Physics” article on Stewart, as follows: [5] 
 
“In the early phase of their efforts, Professor Stewart and his colleagues in this enterprise confined their efforts to 
mass human relationships. They treated large aggregates of individuals as though they were composed of social 
molecules, without attempting to analyze the behavior of each molecule. They then attempted to describe 
demographic, economic, political, and sociological situations in terms of such physical factors as time, distance, mass, 
and numbers of people.”  
 
Stewart, to give one example of his approach, treated mass of good per capita as "molecular weight". 
 
Working bodies | Relationships 
Stewart speculated, in the thermodynamic sense, that there are "working bodies" (thermodynamic system), i.e. ones 
wherein different kinds of energy: thermal, kinetic, electrical, gravitation, chemical, etc., are converted one to 
another, receiving, storing, and emitting energy, in human relations, according to which persons in organizations are 
like atoms in a molecule, that can be treated like a working body, with an input, stored energy (internal energy), and 
output. [5] 
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Princeton research team | Social physics 
See main: Princeton University Department of Social Physics 
Stewart, in spite of what has been referred to as the 
“gravest skepticism” on the part of some of his 
contemporaries, worked to assemble the following 
group of social and physical scientists: Stuart Dodd 
(sociologist), Raymond Bassett (sociologist), Percy 
Bridgman (physicist and thermodynamicist), and John 
Trimmer (physicist) all centered around him and his 
social physics research project. [5] Stewart credits a 
number of Princeton alumni as having been prototype 
social physicists. The early history of social mechanics or social physics, depending on classification scheme, according 
to Stewart, dates as far back as 1769 when American political theorist James Madison (1751-1836), the so-called 
“father of the constitution” and America’s fourth president, was said to be studying a primitive form of social physics 
a Princeton. [2] Madison, as Stewart points out, was a student of Scottish-born American John Witherspoon (1723-
1794) a signatory of the Declaration of Independence and 6th president of Princeton University, who in turn was a 
noted interpreter of the political philosophy of French theorist Charles Montesquieu, notable for his “hot climates” / 
“cold climates” theory of human behavior, who in turn had been deeply influenced by the celestial mechanics work of 
Isaac Newton. Stewart comments on this: [5] 
 
“There can be no question of the fact that, in early Princeton, physics cooperated with politics in a sort of analogical 
double play, Newton to Witherspoon to Madison.” 
(add discussion) 
 
Social energies 
Stewart’s investigations identified at least three kinds of social energy: thinking (thermal), feeling (electromagnetic), 
and doing (mechanical), a triad which he hypothesized represented a triad of a health society, but speculated that in 
unhealthy societies, e.g. in the United States he reasoned there is too much emphasis on doing, the triad is out of 
balance. [5]  
 
Overview 
In his 1947 article “Suggested Principles of ‘Social Physics’”, for example, Stewart attempted to outline, formulaically, 
what he called a “human gas” model of population demographics, in which he viewed each person as a “molecule” 
(or human molecule, in the modern sense of the term) and used the following shorthand version of ideal gas law:  
 

 
 
where p is "demographic pressure", a is an area of land occupied by N individuals (human molecules), and T is the 
"demographic temperature", combined with population census data, to derive concepts such as “demographic 
energy”, "demographic force", and “demographic gravitation”, among others. [1] Stewart continued to develop this 
line of social physics research into at least the late 1950s. In 1948, Stewart penned the textbook Demographic 
Gravitation: Evidence and Application, wherein he incorporated his view that the laws of physics should have 
applicability to the social sciences, in which he introduced the concept of “potentials of population”. [4] In circa 1953, 
American astrophysicist John Q. Stewart presented a paper before the American Physical Society, wherein he 
discussed how three of the first three of the main six main forms of physical energy (kinetic, elastic, gravitational, 
thermal, electromagnetic, and chemical), namely: kinetic, elastic, and gravitational have been showing up in the form 
of a subject classified as “social mechanics”, which is said to deal with time, space, and mass of material as social 
controls, albeit classified as a “rather neglected” branch of general social study. [13] As American science journalist 
John Lear summarizes tellingly, in his a 1957 New Scientist newsletter “The Laws of Social Relationship”: [2] 
 
“With the help of a small grant from the Rockefeller Foundation, a handful of scholars at Princeton University have 
been working for some time past in what most people would call a new science: social physics. As the name implies, 
this science is based on the proposition that physical laws governing the behavior of atoms and planets are applicable 
as well to social relationships among humans. Distance and time spate one mass of people (a city, say, or a nation) 
from another and affect interactions accordingly: the number of people and their psychological temper and desire 
also help to decide what turns are taken in world’s affiars. Stewart, associate professor of astronomical physics at 
Princeton, equates these half dozen social quantities with six fundamental categories of physical science—distance, 
time, mass, number of molecules, temperature, and electric charge. And he says that it is most unfortunate that the 
parallels are ignored by politicians and statesmen, for the laws of science have a way of making themselves felt even 
when the existence is disputed. “Statesmen of this and other nations … have embarked upon grandiose undertakings 
where on physical grounds failure was predictable,” Stewart observes, “and … failure meant that … people perished 
in vain.”  

 

From circa 1945 to 1955, at the Princeton University physics 
department, Stewart ran a Rockefeller Foundation grant-funded 
social physics/social mechanics applied research group. [25] 
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(add discussion) 
 
Social gravitation 
See main: Social gravitation 
In 1948, Stewart, in his “Demographic Gravitation: Evidence and Applications”, according to a review by Daniel 
Rigney, had some success in predicting the economic and social flow of traffic among cities by using physical 
mathematics equations used to measure gravitational force between objects, finding that the larger and closer 
together two cities are, the greater is the strength of their interaction. [7]  
 
Education 
Stewart completed his BS in 1915 and and PhD in 1919 both at Princeton University, followed by wartime service with 
the 29th Engineers in France. In 1919, he was employed as an engineer in the department of research and 
development at the American Telephone and Telegraph Company, New York, where he developed the first 
electronically synthesized “voice”. From 1921 to 1963, Stewart was associated with Princeton University’s astronomy 
department, obtaining the rank of associate professor in 1927. He co-authored, with Henry Norris Russel and 
Raymond Dungan, the widely-used two-volume textbook Astronomy. In 1963, he retired from Princeton, moved to 
Sedona, Arizona, and three years later was appointed professor of metaphysics of science at Prescott College, 
Arizona, a post he held until his reaction end (death). 
 
Quotes 
The following are related quotes: 
 
“The way of progress—in social physics—is obstructed by the opinion, common among authorities on economics, 
politics, and sociology, that human relationships never will be described in mathematical terms. There may be some 
truth in this as regards the doings of individual persons, but the time to emphasize individual deviations is after the 
general averages have been established, not before.” 
— John Q. Stewart (1947), “Empirical Mathematical Rules Concerning Distribution and Equilibrium of Population” (pg. 461) 
 
“There is no longer excuse for anyone to ignore the fact that human beings, on average and at least in certain 
circumstances, obey mathematical rules resembling in a general way some of the primitive ‘laws’ of physics. ‘Social 
physics’ lies within the grasp of scholarship that is unprejudiced and truly modern. When we have found it, people 
will wonder at the blind opposition its first proponents encountered.” 
— John Q. Stewart (1947), “Empirical Mathematical Rules Concerning Distribution and Equilibrium of Population” (pg. 485)  
 
“One has to find for himself that in the country of the blind—meaning university faculties and their learned 
societies—the one-eyed man meets with lifted eyebrows.” 
— John Q. Stewart (1950) on early 1920s attempts to initiate social physics [6] 
 
“Our immediate quest is for uniformities in social behavior which can be expressed in mathematical forms more or 
less corresponding to the known patterns of physical science. Social physics so defined analyzes … sociological 
situations in terms of purely physical factors: time, distance, mass of material, and number of people, which recourse 
also to social factors which can be shown to operate in a similar way to two other physical agents, namely, 
temperature and electrical charge. Social physics describes mass human aggregations of individuals as though there 
were composed of ‘social molecules’ without attempting to analyze the behavior of each molecule.” 
— John Q. Stewart. (1952), “A Basis for Social Physics” [8] 
 
“For thirty years, I have harbored a deep-seated desire to find some order in the social sciences comparable to that in 
the physical sciences.” 
— John Q. Stewart (1955), “Social Physics” [5]  
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Stewart-Weaver fallout  

 

A 1999 listing (Ѻ) of a somrStewart publications, as pertains geostatistical analysis.  
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In hmolscience, Stewart-Weaver fallout refers 
to the 1949 fund initiated agreement by 
Rockefeller Foundation natural science head 
Warren Weaver to fund John Q. Stewart's social 
physics program at Princeton and then 1953 
funding cancellation over objections to what 
exactly social physics entails. 
  
Overview 
In 1949, John Q. Stewart approached Warren 
Weaver, then head of the division of natural 
sciences of the Rockefeller Foundation, for 
funding to develop social physics as a proper 
social science. Weaver wrote back to Stewart: 
[1] 
  
“I am completely sympathetic with you 
approach.” 
  
Weaver offered Stewart a grant of $15,000 
dollars (equivalent to $150,000 in 2015 terms). 
Stewart, as summarized by Trevor Barnes (2014), used the money to mount seven conferences, as well as to help 
form in 1951 a Social Physics Committee of forty strong associated with the American Association for the 
Advancement of Science (AAAS), and which produced its own bevy of special sessions. Stewart also increasingly 
adopted the language of “isomorphism” to describe the relationship between natural and social sciences. In a paper 
he gave in Boston at an AAAS meeting in Dec 1953, Stewart suggested that: [1] 
  
“Isomorphism means reliable item-to-item correspondence between two or more fields which superficially may seem 
altogether dissimilar. The fields are exhibited as more or less identical in their patterns of concepts.” 
  
Stewart, sometime thereabouts, began to pen or present his “Remarks on the Current State of Social Physics”, given 
at an AAAS meeting paper, wherein Stewart he asserted isomorphisms between thermal, electromagnetic, and 
chemical energy and, respectively, human meaning, feeling, and authority, as well as an isomorphism between 
mechanical work (kinetic, elastic, and gravitational energy) and decision-making. [1] Weaver, at this point, began to 
withdraw support for participation with Stewart, per arrival at the stated belief, as he told Stewart, that physical 
energy and theories could not be applicable to things such as feelings, meaning, values, decision making (which gets 
into questions of soul), etc. In 1953, Weaver wrote to Stewart that he was going to cancel his social physics funding 
per the following logic: [2] 
 
“To search for isomorphisms between social phenomena and physical phenomena is indeed an interesting idea. The 
real question, however, is whether or not it is a rewarding idea. It is interesting to suppose that there may be entities, 
social values, which play in social experience the same roles played by different forms of physical energy … But it is 
hard for me to sense how one can usefully assign quantitative measures to any significantly wide range of “values” in 
the social field. And when you link together such things as meaning, feeling, authority, and decision-making, this 
sounds to me like a very heterogeneous mixture.”  
 
(add discussion) 
 
Other 
Similar examples of such reasoning can be found amid Florence Nightingale's late 19th century effort to get a "Chair 
of Social Physics" established at Oxford, the 1905 forced retirement of Wilhelm Ostwald per “religious questions” 
concerns related to his energetics-based monism philosophy teaches (see: Monistic Sunday Sermons); as well as 
explicitly stated in more recent fiascoes, such as: the Proxmire affair (1975), Rossini debate (2007), and the the Galem 
effect (2004), stated below: 
 
“To suggest that humans could behave like atoms was looked upon as a blasphemy to both hard science and human 
complexity, a total nonsense, something to be condemned. And it has been indeed condemned during the last fifteen 
years.” 
— Serge Galam (2004), “Sociophysics: a Personal Testimony”  
 
More recent examples include the Prausnitz-Thims derision (2013) (Ѻ), on the objection to having a chemical 
thermodynamics based two cultures department initiated at the University of California, Berkeley, per unstated 
reasons, such as that John Prausnitz believes that talents are "god given".  

 

Above is a visual gist of the Stewart-Weaver fallout, namely that in 1949 
Warren Weaver, then chief decision maker of natural sciences funding for 
the Rockefeller Foundation, agreed to fund John Q. Stewart’s fledgling 
social physics program at Princeton University (see: Princeton social 
physics); four years later, however, after seeing exactly what this entails, 
namely that of employing one nature arguments (i.e. monism logic in 
contrast to dualism logic), e.g. making correlations between physical 
concepts, such as: thermal, electromagnetic, and chemical energy, etc., 
and social concepts, such as: human meaning, feeling, and authority, etc., 
backed out, and withdrew funding.  
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The spit itself, historically, dates back to the 1809 separation of people as either "admirers" and "enemies" of 
Goethe's physical chemistry based Elective Affinities, which before that dates to the atomic theory vs. standard model 
vs. being theory debates of the Greek philosophers (see: Heraclitus vs Parmenides debate) 
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SThAR  
In business thermodynamics, SThAR, short for "Social 
Thermodynamics Applied Research", is an applied 
sociothermodynamics-theory-based company launched in 2015 
in Switzerland. SThAR develops predictive software based on the 
emergent science of social thermodynamics. [1] Their models 
describe and predict social trends to optimize the success of 
marketing campaigns (for promoting products, brands, or 
electoral information), and forecast consumption patterns and 
evolution of sales for designing smart geomarketing strategies. 
According to Spanish entrepreneur Gregory Botanes, one of the 
co-founders: [2] 
 
“Sthar is the first company in the word to apply the 
revolutionary and recently discovered social thermodynamics 
universal laws to model social networks behavior and predict 
social changes, based on a mathematical model instead of 
existing statistics-based models.”  
 
(add discussion) 
 
See also 
● ReactionMatch.com  
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Still, Keith   
In human physics, G. Keith Still (1959-) is a Scottish mathematician and crowd 
dynamics researcher and consultant noted for his 2000 PhD dissertation “Crowd 
Dynamics”, having been supposedly downloaded over 60,000 times, in which, in his 
section 2.5.1 "Why is the Fluid Analogy Untenable?", he presents the view that human 
fluid and human particle computational analogy models are untenable in modeling the 
dynamics of crowds because, in his own words: [1] 
 
“The laws of crowd dynamics have to include the fact that people do not follow the 
laws of physics; they have a choice in their direction, have no conservation of 
momentum and can stop and start at will. They cannot be reduced to equations which 
are appropriate for the movement of ball bearings through viscous fluids.”  
 
This is funny stuff indeed: “people do not follow the laws of physics”! Humorous to the 
last. No doubt physicists Philip Ball and Mark Buchanan would disagree with this 
position. [5] 
 

 

A 2010 screenshot of SThAR 
(socialthermodynamics.org), with the tagline: "What if 
reality could be predictable?". 
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Crowd dynamics 
Still became interested in the nature of crowd dynamics and how to map the way in which crowds move when he 
visited a rock concert in 1991. In 2011, Still comments on his foray into crowd dynamics: [4] 
 
"When I started, in the early 90s, there was no formulated science on crowds," he says. Crowd-modelling was based 
on analyses that treated masses of people like fluids. "But people don't behave like that," he says. "They don't move 
in neat, linear ways." 
 
Still has since consulted and worked in the planning 
of events such as the Sydney and Beijing Olympics 
and the Royal Wedding. He has since developed 
interesting experimental technologies such as the 
“crowd pressure monitoring suit”, shown adjacent, 
which supposedly measures or gauges “crowd 
pressure”, possibly in collisions or impacts per 
minute—which seems to be a potential type of 
human thermodynamic instrument. [1] 
 
Mecca 
The adjacent image shows the famous annual crowd 
at Mecca, Saudi Arabia, during the Hajj, occurring 
each year on the 8th to 12th day of the last month of 
the Islamic calendar, during which time, on average, 
some 200 people are crushed to dereaction (death) 
owing to “critical density” crowd dynamics. In 2004, 
following trampling incident at the Jamarat Bridge, 
where some 251 people were trampled to 
dereaction, Saudi Arabia’s King Fahd created a high-
level commission to develop a multibillion-dollar plan 
to restructure the holy sites of the Hajj and called in Still who is described, by Wired Magazine, as the “world’s 
leading expert on crowd dynamics”. [4]  
 
Critical density 
Still as determined that critical density occurs at a human social space or personal space density of four people per 
square meter. He explains this as such: [4] 
 
"To analyse a crowd, Still says, you must determine the comparative rates at which people arrive, are served and 
then disperse. If the speed at which they arrive is greater than that at which they are served, a queue will form. 
However, arrival and serving rates are rarely constant. As the size of a crowd increases, so does the rate at which it 
flows, until a critical density is reached. At this point the speed at which it is moving suddenly decreases. People have 
less room, so the crowd immobilises itself. For humans, this critical density is typically four people per square metre. 
At that concentration, there is not enough room to move without bumping into someone else. Moreover, if someone 
falls, a cascade effect causes people in front to knock into their neighbours in a propagating wave. This is what has 
caused many of the deaths in Mecca." 
 
This sounds to be something akin or similar to the concept of critical mass. 

 

An image of the crowd at Mecca, Saudi Arabia, during the Hajj, 
where some 2 to 20 million devout Muslims gather each year on 
the 8th to 12th day of the last month of the Islamic calendar, during 
which time, on average, some 200 people are crushed to dereaction 
(death) owing to “critical density” crowd dynamics. [4] 
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Education 
Still completed his BS in the physical sciences in 
1981 at Robert Gordon’s Institute of Technology, 
Aberdeen, and his PhD in in mathematics in 2000 
with a dissertation on “Crowd Dynamics” at the 
University of Warwick. [1] Still currently is a 
professor of crowd dynamics at Bucks New 
University, United Kingdom and has been a crowd 
dynamics consultant, at various events, for at 
least two decades. 
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Stockbridge, Frank   
In science, Frank Parker Stockbridge (1870-1940) was an American writer noted for  
 
Overview 
In 1912, Stockbridge, in his article “Creating Life in the Laboratory”, gave a summary of 
the some of the recent parthenogenesis and or laboratory-created life work of those 
including: Louis Pasteur, Jacques Loeb, and Henry Bastian, in which he famously 
summarizing the crux of the issue as such: 
 
“‘Life is a chemical reaction; death is the cessation of that reaction; living matter, from 
the microscopic yeast spore to humanity itself, is merely the result of accidental 
groupings of otherwise inert matter, and life can actually be created by repeating in the 
laboratory nature’s own methods and processes!’ [Loeb/Bastian?] Think for a moment 
what this declaration signifies. If it be true, where is the theology? If you and I are 
merely physico-chemical compounds, slightly more complex than a potato, a little less 
durable than a boulder, what is the basis of our moral code? If man can lump 
together sand and salt and by pouring water on them create life, what becomes of the soul?” 
 
This ripe statement, which seems to be a mixture of Loeb, Bastian, and Stockbridge, has become a popular quote in 
scientific circles, e.g. making the pages of: Carl Gaither's Chemically Speaking (2001) and English chemical physicist 

 

 

Left: Still in his “crowd pressure monitoring suit”, which measured 
"crowd pressure". [2] Right: a 2011 interview clip of Still discussing the 
factors of crowd dynamics, in relation to the 1989 Hillsborough disaster, 
at Hillsborough Stadium, Sheffield, England, where 96 people were 
crushed to dereaction (death) and 776 others injured. [3] 
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Philip Ball's Unnatural (2012). [2] The quote embodies much content: it seems to capture the heart of the 
physicochemical morality puzzles—one might say it captures much of the Goethean revolution that is yet to come to 
fruition: namely it was Goethe who, beginning in 1796 (see: timeline), first addressed this grand "what becomes of 
our moral code?", if we are but chemical compounds, query—concluding rather cryptically in the end the the solution 
is to be found in the "moral symbols" of physical chemistry. [2] 
 
Quotes 
The following are other noted quotes: 
 
“A little bit of this, a little more of that, a pinch of something else, boil blank minutes, and set aside in the same vessel 
–thus might read the biologists' formula for creating life.” 
— Frank Stockbridge (1912), “Creating Life in the Laboratory” (pg. 775) (Ѻ)  
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Stoffkraft, Hermann   
In literature, Hermann Stoffkraft, or Dr. Hermann Stoffkraft, as he 
was called, is the fictitious German materialist of Scottish physicists 
Balfour Stewart and Peter Tait’s 1878 novel Paradoxical Philosopher, 
outlining an imaginary dialogue between Stoffkraft and scientifically 
minded Christians, one of whom shares the given name of Tait’s son, 
at the end of which the blunt polemic miraculously converts Stoffkraft 
to a belief in the doctrines of The Unseen Universe, Stewart and Tait’s 
earlier 1875 publication on an attempted synthesis of religion and 
science, centered around their conservation of energy based ‘principle 
of continuity’, argued to account for the Christian version of 
immorality. [1]  
 
The character was a hastily-written reaction to Irish physicist John 
Tyndall's 1874 statement, during his presidential address at the 
opening of the Belfast British Association for the Advancement of 
Science meeting, that: 
 
“All religious theories, schemes and systems, which embrace notions 
of cosmogony, or which otherwise reach into the domain of science, 
must, in so far as they do this, submit to the control of science, and 
relinquish all thought of controlling it.” 
 
The Stoffkraft character was thus Tyndall incarnate and the story plays 
out with Stewart and Tait convincing or rather converting Tyndall in 
the end to the view that religion and science can be reconciled or 
specifically that morality-based Christian immortality can be explained 
in scientific terms. 
 
Etymology 
The surname ‘Stoffkraft’, as American statistical mathematician David Silver notes, is a conjunction of the German 
terms stoff, meaning material, and kraft, meaning force; the first name ‘Hermann’, most likely a tribute to German 
physicist Hermann Helmholtz, the formulator of the conservation of kraft (or conservation of force version of the 
later more robust conservation of energy). Hence, the fictional name Hermann Stoffkraft, translates as Helmholtz 
Matter-Force. These types of hidden pubs were typical of postcard correspondences between James Maxwell, 
William Thomson, and Peter Tait, such as in using "θΔcs" as code shorthand for the newly forming science thermo-
dynamics. Silver, to note, posits that the Stoffkraft character might have been themed on German physician-

 

First page of James Maxwell's last poem, "A 
Paradoxical Ode", sent to Peter Tait, but 
addressed to the fictional materialist hero Dr. 
Hermann Stoffkraft of Tait and Balfour Stewart’s 
1878 novel Paradoxical Philosopher. [2] 
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philopher Ludwig Buchner and his 1855 book Kraft and Stoff (Matter and Force) who is described as the champion of 
‘scientific materialism’ and the outright rejection of a universe produced by creative power, which Buchner refers to 
as the ignorant view. [3] 
 
Paradoxical Ode 
Maxwell addressed his last and dying poem, entitled ‘A Paradoxical Ode’, in which he defined Tait and Stewart as 
prime examples of the paradoxical philosophers, to ‘Hermann Stoffkraft’, in which he extolled on his enigmatic final 
thoughts on science and religion, choice and chance, death and eternity. [2] 
 
Taped to the bottom of the page of Tait’s scrapbook is an addendum, sent by Maxwell some days afterwards. 
Last three lines of Ode to Stoffkraft should be as follows. 
While Residents in the Unseen– 
Aeons or Emanations – intervene, 
And from my shrinking soul the Unconditioned screen. 
 
(add discussion) 
 
See also 
● William James (and his end two-month battle with Henry Adams over the human implications of the second law) 
● Forbes Allan (and his character ‘Ilya Meiliakin’, modeled on Ilya Prigogine, and human thermodynamics discussion)  
 
References 
1. (a) Stewart, Belfour and Tait, Peter G. (1878). Paradoxical Philosophy: a Sequel to the Unseen Universe. Macmillan. 
(b) Stewart, Balfour and Tait, Peter G. (1875). The Unseen Universe: or Physical Speculations on a Future State. 
Macmillan.  
2. Silver, Daniel S. (2007). “My Soul’s an Amphicheircal Knot: the Last Poem of James Clerk Maxwell”, 
SouthAlabama.edu. 
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Stoicism  
In philosophy, stoicism is the 
ideology that since fate is determined 
the wise man should be free from 
passion, unmoved by joy or grief, and 
submissive to natural law and or one 
apparently or professedly indifferent 
to pleasure or pain. 
  
Overview 
In circa 275, Zeno of Citium, a 
follower of Heraclitus, founded 
stoicism. The “stoics”, as they came 
to be called, supposedly, found the fragments of the work of Heraclutus so obscure that they nicknamed him the 
"riddler". [1] In 45BC, Cicero published On the Nature of the Gods (De Natura Deorum), a discourse on Greek and 
Roman theologies, namely a dialogue on a comparison of the pros and cons of stoicism, Epicurean theology, and 
Platonic Academy based skepticism. Other noted adherents of stoicism or aspects of its logic include: Marcus Aurelius 
and Thomas Jefferson. 
  
Quotes 
The following are noted quotes: 
  
“As you say of yourself, I too am an Epicurian. I consider the genuine (not the imputed) doctrines of Epicurus as 
containing everything rational in moral philosophy which Greece and Rome have left us. Epictetus indeed, has given 
us what was good of the stoics; all beyond, of their dogmas, being hypocrisy and grimace. Their great crime was in 
their calumnies of Epicurus and misrepresentations of his doctrines; in which we lament to see the candid character 
of Cicero engaging as an accomplice. Diffuse, vapid, rhetorical, but enchanting. His prototype Plato, eloquent as 
himself, dealing out mysticisms incomprehensible to the human mind, has been deified by certain sects usurping the 
name of Christians; because, in his foggy conceptions, they found a basis of impenetrable darkness whereon to rear 
fabrications as delirious, of their own invention. These they fathered blasphemously on him whom they claimed as 
their founder, but who would disclaim them with the indignation which their caricatures of his religion so justly 
excite. Of Socrates we have nothing genuine but in the Memorabilia of Xenophon; for Plato makes him one of his 

 

 

Left: a Greek "unmovable" portico (or entrance porch) to a temple, the root of the 
term "stoicism". Right: a Google-generated definition of stoicism. 
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Collocutors merely to cover his own whimsies under the mantle of his name; a liberty of which we are told Socrates 
himself complained. Seneca is indeed a fine moralist, disfiguring his work at times with some Stoicisms, and affecting 
too much of antithesis and point, yet giving us on the whole a great deal of sound and practical morality.” 
— Thomas Jefferson (1819), “Letter to William Short”, Oct 31 [2] 
  
References 
1. Stokes, Philip. (2002). Philosophy 100: Essential Thinkers (pg. 15). Enchanted Lion Books. 
2. Jefferson, Thomas. (1819). “Letter to William Short” (Ѻ), Oct 31. 
  
External links 
● Stoicism – Wikipedia.  
 

Stokes, Philip   
In genius studies, Philip Stokes (c.1969-) is British-born Thai philosopher noted for his 
2002 book Philosophy: 100 Essential Thinkers, wherein he presents sketches of who he 
considers to be the top 100 thinkers (see: Stokes 100 essential thinkers), a type of 
genius rankings list, over the last 2,600-years, specifically taking Greek genius as his 
starting point. The following is a circa 2011 statement of Stokes’ philosophical outlook: 
[2] 
 
“Philosophically, I started wondering at around the age of 16 ‘why stuff happens’ and is 
still awaiting an answer. I’ve come up with a few theories along the way, but most have 
been squashed in intense debates in pubs not far from Reading University (undergrad 
days), Bristol University (postgrad days) and a few places in between that have slipped 
my memory. I continue to search for the ultimate meaning of everything while 
acknowledging that better people have tried and gone home.” 
 
Education 
Stokes completed his BA in philosophy in 1993 at the University of Reading, and his MA in philosophy in 1995 at 
University of Bristol, both in the United Kingdom. In 2011, Stokes was teaching English language and critical thinking 
skills at Thai University.  
 
References 
1. Stokes, Philip. (2002). Philosophy 100: Essential Thinkers (pgs. 8-9). Enchanted Lion Books. 
2. Who Am I? (2011) – EssentialThinking.WordPress.com. 
 
External links 
● Stokes, Philip (Philip Andrew) – WorldCat Identities.  
 

Stokes, George   
In hmolscience, George Stokes (1819-1903) was an Irish-born English physical scientist, 
generally known for his work in fluid dynamics, noted for his 1869 British Association 
address on the nature of organic, artificial compounds, chemical affinity, and 
mechanics in respect to the problem of life and mind arising from “dead matter” and 
his followup 1893 Gifford Lectures turned book Natural Theology, on the same subject 
wherein he argues for what he terms “directionalism” as an alternative to materialism 
to explain life and will. [1] 
 
References 
1. (a) Stokes, George. (1869). “Title” (Ѻ), Presidential Address, British Association. 
(b) Stewart, Balfour and Tait, Peter G. (1875). The Unseen Universe: or Physical 
Speculations on a Future State (§235). Macmillan. 
(c) Stokes, George. (1893). Natural Theology (dead matter, 3+ pgs). A. and C. Black. 
 
External links 
● Sir George Stokes, 1st Baronet – Wikipedia. 
 

Stokes, Kenneth   
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In hmolscience, Kenneth Stokes (c. 1960-) is an American political economist noted for 
his 1992 to 1995 publications on energy, entropy, and thermodynamics used in the 
humanities. 
 
Overview 
In 1992, Stokes, in his Man and the Biosphere, discussed thinkers including: Frederick 
Soddy, Karl Marx, Friedrich Engels, Herman Daly, Karl Polanyi, and topics such as 
negentropy, thermodynamics, physiocrats, energy, entropy, cybernetics, embodied 
energy, among others.  In 1995, Stokes, in his Paradigm Lost, argued that the theory of 
equilibrium, used by Talcott Parsons, was borrowed from thermodynamics. [2] 
 
Education 
Stokes studied economics, social theory, and political thought at York University. He is 
an associate professor of political economy at the International University of Japan. 
 
References 
1. Stokes, Kenneth M. (1992). Man and the Biosphere: Towards a Coevolutionary Political Economy. M.E. Sharpe.  
2. Stokes, Kenneth M. (1995). Paradigm Lost (pg. 301). M.E. Sharpe. 
 
External links 
● Kenneth M. Stokes (about) - International University of Japan.  
 

Stoner, Clinton   
In thermodynamics, Clinton D. Stoner (1933-) is an American physical scientist noted 
for his 2000 article "Inquiries into the Nature of Free Energy and Entropy in Respect to 
Biochemical Thermodynamics" on the subject of free energy changes in biochemical 
thermodynamics. [1] 
 
Education 
Stoner graduated from South Dakota State University, 1957 (BS), 1960 (MS) and then 
University of Illinois, 1964 (Ph.D). Faculty member at Ohio State University, 1965-
present (Research: Biochemistry, Physical Chemistry, Physics). [2] In 2011, Stoner was 
working for several year on a paper entitled “What Photons Must Look Like.” 
 
References 
1. Stoner, Clinton D. (2000). "Inquiries into the Nature of Free Energy and Entropy in 
Respect to Biochemical Thermodynamics." Entropy 2 (3) pgs. 106-141. 
2. Clinton D. Stoner – Facebook.  
 
Further reading 
● Stoner, Clinton D. (1992). “An Inves ga on of the Rela onships between Rate and Driving Force in Simple 
Uncatalysed and Enzyme-Catalysed Reactions with Applications of the Findings to Chemiosmotic Reactions.” 
Biochem. J. 283, 541-552.  
 

Stoppard, Tom   
In hmolscience, Tom Stoppard (1937-) is a British playwright noted, in literature 
thermodynamics, for his 1993 play Arcadia, themed on a mix of Goethe's 1809 Elective 
Affinities and modern views. 
 
Overview 
In 1993, Stoppard wrote and produced the play Arcadia, a modern day take on German 
writer Johann Goethe’s 1809 physicochemical sociology based novella Elective 
Affinities. Stoppard's play Arcadia takes place in two different time periods, 1809, the 
year of Goethe’s novella and the modern day, wherein Stoppard incorporates talk of 
“sexual energy”, “heat”, entropy via his discussion of the “second law of 
thermodynamics”, and human chemical affinity via his talk of “the attraction that 
Newton left out … all the way back to the apple in the garden”, the steam engine, upon 
which the laws of thermodynamics were derived, among other topics. [1] What is 
curious about Stoppard, and his Arcadia, is that in spite of his apparent lack of 
background (degrees) in the sciences, he has made the a significant connection 
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between the second law of thermodynamics and chemical affinity, in storyline, a very elusive and advanced scientific 
connection that was ferreted out in the late 19th century, particularly by German physicist Hermann Helmholtz in 
1882, albeit one that generally remains a long buried fact in the scientific community, as the term affinity is not used 
as much in modern day science, having been replaced by free energy.  
 
References 
1. Stoppard, Tom. (1993). Arcadia (heat, 6+ pgs; sexual energy, pg. 33; atom, 2+ pgs; second law, pg. 65; quote: "Ah. 
The attraction that Newton left out. All the way back to the apple in the garden.", pg. 74). London: Faber and Faber.  
 
Further reading 
● Kelly, Katherine. (2001). The Cambridge Companion to Tom Stoppard (thermodynamics, 4+ pgs). Cambridge 
University Press.  
 
External links 
● Tom Stoppard – Wikipedia.  
 

STP  
In acronyms, STP is short for standard temperature and pressure, a common engineering term, short for normal or 
typical near earth surface conditions of average temperature (273.15 K, 0 °C, 32 °F) and pressure (typically 1 atm). 
 

Strassmann, Paul   
In hmolscience, Paul A. Strassmann (c. 1925-) is a Czechoslovakian-born American 
engineer and business management theorist noted, in business thermodynamics, for 
his 2005-2007 talks and publications thermodynamics-conceptualized information 
theory applied to business management.  
 
Overview 
In 2005, Strassmann gave a 47-minute talk entitled “Information Management and 
Organizational Entropy”, in which he discusses his views on the relationship between IT 
spending, disorder, organization, and structural entropy in the informational 
infrastructures of companies. The following is the opening synopsis from the lecture: 
[1]  
 
“The whole evolution of mankind is one of increasing level of ordering relationship in 
creating complexity. Thermodynamics tells us that entropy or the lack of organization is 
the nature of the universe and that organization will [tend to] disintegrate or dissipate 
unless [made to be] organized. The same theory, in fact, of entropy, in application of the laws of physics, was applied 
by Claude Shannon to the fundamental principle of information theory. That is really the issue today of what 
information management is all about.”  
 
In his 2007 book The Economics of Corporate Information Systems, he comments further on this view in stating that in 
the structure of the tooth-to-tail ratio of an organization, “tooth” being the employees at the front end of the 
company “tail” being the overhead staff, middle managers, support structure, etc., the tail is “always the source of 
disorder”, representing a loss of useful energy (available energy), and thus the focal location of the second law of 
thermodynamics at work within any company. [2] Strassmann’s entropy theories, to note, seem similar, albeit in a 
different spin, to other corporate entropy theories, such as Tom DeMarmco and Timothy Lister’s 1987 peopleware 
view of red tape and corporate entropy. [3] Strassmann, however, seems to acknowledge only Claude Shannon in his 
understanding of entropy.  
 
Education 
Strassman completed a BS in electrical engineering at Cooper Union, an MS in management at MIT, and a PhD at 
George Mason University; has is or has been a senior officer of General Foods, Kraft, Xerox, US Department of 
Defense, NASA; Strassmann currently a professor of information sciences at George Mason University. [4]  
 
References 
1. Strassmann, Paul A. (2005). “Information Management and Organization Entropy”, George Mason University, 29 
March, Google Video. 
2. Strassmann, Paul A. (2007). The Economics of Information Systems (term: “entropy”, pg. 153). Information 
Economics Press. 
3. DeMarco, Tom and Lister, Timothy. (1987). Peopleware: Productive Projects and Teams. Dorset House Publishing.  
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4. Walsch, Daniel. (2009). “Paul Strassmann to be Honored: by George Mason University with Honorary Doctorate of 
Human Letters.”, 23 April., GMU, Newsroom. 
 
External links 
● Paul A. Strassmann (biography) – Strassmann.com. 
 

Strehler, Bernard   
In hmolscience, Bernard Louis Strehler (1925-2001) was an American bio-chemist 
(chnops-chemist) and gerontologist noted for his 1956 to 1962 work on the 
thermodynamics of aging. 
 
Overview 
In 1944, Strehler, supposedly, began to formulate some type of theory on aging. In 
1956 Strehler met Hungarian-born American physicist Leo Szilard and the two 
attempted to establish a research institute to study the biology of aging; which may 
explain how Strehler became acquainted with entropy. The initiative, however, never 
petered out. [3] In 1962, Strehler, in his Time, Cells, and Aging, devoted a section to 
how entropy relates to aging. [1] The following is a quoted section: [2] 
 
“Entropy will increase spontaneously in any macrosystem which is not already in its 
most stable condition and which possesses sufficient ambient thermal energy to permit 
reaction to occur. Aging and most other disorganizing changes, of course, would not take place at absolute zero 
because change involves the motion of molecules, their parts, and their aggregates.”  
 
(add discussion) 
 
Education 
Strehler completed his BS in cell biology in 1947 and PhD in 1950 both at Johns Hopkins University. This was followed 
by research work at the Oak Ridge National Laboratory, the University of Chicago, and the National Institute of 
Health. He taught at the University of Southern California from 1967 to 1990. His research led to the discovery of 
luciferin, the material that contributes to the light in fireflies. He also studied the bioluminescense of green plants and 
later concentrated on DNA and human aging.  
 
References 
1. Strehler, Bernard L. (1977). Time, Cells, and Aging (Entropy, pg. 10-27), 2nd ed. Academic Press.  
2. Hokikian, Jack. (2002). The Science of Disorder: Understanding the Complexity, Uncertainty, and Pollution in Our 
World (pg. 68-69). Los Feliz Publishing. 
3. (a) Anon. (2004). “Obituary for Bernard Strehler, USC Professor of Biology; Studied Aging”, GRG.org. 
(b) Coles, L. Stephen. (2002). "The Life and Contributions of Professor Bernard L. Strehler, Founding Editor-in-Chief of 
Mechanisms of Aging and Development, Professor of Biology at the University of Southern California [February 21, 
1925 May 13, 2001]," Mechanisms of Ageing and Development, Vol. 123, pp. 821-5.  
 
External links 
● Bernard L. Strehler (German → English) – Wikipedia.  
 

Stress  
In science, stress is a deforming force applied to a body. [1] The resulting change in shape of the body due to stress is 
called strain. In another sense, stress is a force per unit area on a body that tends to cause deform. [2] 
 
Human thermodynamics 
In 1998, American biomechanical engineer Satish Boregowda completed his PhD dissertation on a second law based 
thermodynamic modeling of human physical and mental stress. [5] In 2003, American mechanical engineer Gilbert 
Wedekind has attempted to explain stress that results when people are overworked in terms of entropy, albeit in 
slightly religious terms. [3] In 2006, Iranian-born American materials science and electrical engineer Robert Kenoun 
attempted to explain the stress of family transitions in terms of thermodynamics via internal energy changes. He 
argued, for instance, that if one member of the system of a family were to leave, e.g. a father dies, which he 
correlates to a “loss of mass” in the system, there would result an increase of internal stress among the relational 
bonds of the remaining members, which Kenoun equates to a change in the internal energy of the system. [4] 
 
References 
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Further reading 
● Pa , Surya. (2009). “Stress Management and Innovation: a Thermodynamics View”, Journal of Human 
Thermodynamics, Sep., 5: 22-32. 
 
External links 
● Stress (biology) – Wikipedia. 
● Stress (mechanics) – Wikipedia.  
 

Strobel, Lee   
In hmolscience, Lee Strobel (1952-) (CR:36) is an American "intellectually fulfilled 
atheist" (1966), turned investigative journalist (1974), turned Christian apologeticist 
and pastor, noted for his 2004 The Case for a Creator, oft-name dropped by theists (Ѻ) 
in debates, as an example of an atheist who was turned to theism owing to his 
research. 
 
Atheism 
In 1966, at age 14, Strobel states that he became an “intellectually fulfilled atheist”, to 
use the words of Richard Dawkins (1986), when in his biology class he saw four images 
that stuck in his mind; specifically: [4] 
 
1. Miller-Urey experiment 
2. Darwin’s tree of life (see: great chain of being) 
3. Haeckel’s embryo drawings (Ѻ)  
4. The missing link | Archaeopteryx (Ѻ) 
 
Strobel states that these images were the start of his study on this topic; he states that by the time he had finished 
his study of this topic, he was “thoroughly convinced that Darwin had explained away any need for god.” 
 
Kanawha County 
See main: Kanawha County textbook controversy 
In 1974, Strobel, a newly-minted journalist, working for the Chicago Tribune, was assigned the job of going to report 
on the Kanawha County, West Virginia “textbook controversy” initiated by Christian fundamentalist school board 
member Alice Moore the wife of a local preacher, who single-handedly, via Church social networking, got 96,000 
copies of 300 different “text books”, as she and protestors referred to them, e.g. Paradise Lost (John Milton), The 
Great Gatsby (F. Scott Fitzgerald), The Old Man and the Sea (Ernest Hemingway), The Republic (Plato), to name a few 
(Ѻ), removed from public school classrooms, because of their "anti-Christian slant" passages and views. When Strobel 
set off to report on the event, he let the following quote run thought his mind, him supposedly being an atheist at 
this point: “Christians … hadn’t they heard, as one skeptic [Feuerbach] famously put it, that modern science had 
already dissolved Christianity in a vat of nitric acid.” 
 
Strobel | Businessman dialogue 
The following conversation took place in 1974, in the heat of the textbook controversy, between Strobel and a local 
businessman over hamburgers at a Charleston diner: 
 
Strobel: “Why are you so enraged over the new school textbooks?” 
 
Businessman: “Listen to what Dynamics of Language tells our kids. To quote: ‘Read the theory of divine origin and 
the story of the Tower of Babel as told in Genesis. Be prepared to explain one or more ways these stories could be 
interpreted.’ [tossing a well-worn clipping on the table] The theory of divine origin! The word of god is not a theory. 
Take god out of creation and what’s left? Evolution? Scientists want to teach our kids that divine origin is just a theory 
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that stupid people believe but that evolution is a scientific fact. Well, it’s not. And that’s at the bottom of this.” 
 
Strobel: “Are you saying Charles Darwin is responsible for this?” 
 
Businessman: “Let me put it this way: If Darwin’s right, we’re just sophisticated monkeys. The Bible is wrong. There is 
no god. And without god, there’s no right or wrong. We can just make up our morals as we go. The basis for all we 
believe is destroyed. And that’s why this country is headed to hell in a handbasket. Is Darwin responsible? I’ll say this: 
people have to choose between science and faith, between evolution and the Bible, between the Ten 
Commandments and make-‘em-up-as-you-go ethics. We’ve made our choice—and we’re not budging.” 
 
Businessman: [taking a swig of beer] “Have you seen the teacher’s manual?” 
 
Strobel: No. 
 
Businessman: “It says students should compare the Bible story of Daniel in the Lion’s Den to that [slave and the thorn 
in the lion’s paw] myth 
 
Strobel: “Androcles and the Lion?” (Ѻ) [from Aesop’s fable]  
 
Businessman: “Yeah, that’s the one. [wagging a french fry at Strobel] What does it tell our kids when they’re 
supposed to compare that to the Bible? That the Bible is just a bunch of fairy tales? That it’s all myth? That you can 
interpret the Bible any way you darn please, even if it rips the guts out of what it really says?” 
 
Businessman: “We’ve got to put our foot down. I’m not going to let a bunch of eggheads destroy the faith of my 
children.”  
 
(add discussion) 
 
Quotes | About 
The following are quotes on or about Strobel: 
 
“I lost 5 IQ points reading Strobel's book, which was nothing more than mindless propaganda.” 
— Anon (2003), commentary on Strobel’s The Case For Christ (Ѻ)  
 
Quotes | Employed 
The following are quotes, statements, and or views found in Strobel's The Case for a Creator: 
 
“You can’t put an omnipotent deity in a test tube.” 
— Eugenie Scott (1994), “Keep Science Free From Creationism”; cited by Strobel (pg. 21) [2] 
 
“By coupling undirected, purposeless variation to the blind, uncaring process of natural selection, Darwin made 
theological or spiritual explanations of life processes superfluous.” 
— Futuyma Douglas (1986), Evolutionary Biology; cited by Strobel (pg. 25) [1] 
 
“Ethics lie outside the province of science. Science doesn’t make ethical judgments.” 
— William Craig (c.2003), “Interview with Lee Strobel” [1] 
 
Quotes 
The following are noted quotes: 
 
“Christians … hadn’t they heard, as one skeptic famously put it, that modern science had already dissolved 
Christianity in a vat of nitric acid.” 
— Lee Strobel (2004), reflective monologue, with reference to the Ludwig Feuerbach nitric acid prophecy, on being sent in 1974 to 
report on the West Virginia hillbilly bombings and shootings over certain non-Christianity conforming textbooks being used in 
public schools [1]  
 
References 
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Further reading 
● Strobel, Lee. (1998). The Case for Christ. Zondervan. 
● Strobel, Lee. (2000). The Case for Faith. Zondervan.  
 
External links 
● Lee Strobel – Wikipedia.  
 

Strogatz, Steven   
In human mathematics, Steven Strogatz (1959-) is an American applied mathematician 
noted for his 1988 article “Love Affairs and Differential Equations”, wherein he does 
some of the first differential equation formulation for the equation of love and in 
which he explains how he teaches students about ordinary coupled differential 
equations using examples of variations of levels or ratios of love and hate, similar to 
the Gottman stability ratio, in Shakespeare-style Romeo and Juliet type relationships. 
[1] 
 
Sync 
Strogatz's most popular book his his 2003 book Sync: the Emerging Science of 
Spontaneous Order, in which he attempts to reconcile the seeming contradiction to the 
tendency towards disorder view of entropy (see: principle of elementary disorder) with 
spontaneity, and the the formation of natural assemblies, from cells to humans. In 
summary of the relation between emergence and entropy, Strogatz states: [7]  
“Scientists have long been baffled by the existence of spontaneous order in the universe. The laws of 
thermodynamics seem to dictate the opposite, that nature should inexorably degenerate toward a state of disorder, 
greater entropy. Yet all around us we see magnificent structures—galaxies, cells, ecosystems, human beings—that 
have somehow managed to assemble themselves. This enigma bedevils all of science today. The key to unlocking the 
mysteries of self-organization, according to Belgian chemist Ilya Prigogine and his colleagues, lies in a deeper 
understanding of thermodynamics, where emergence of order is a victorious uphill battle against entropy, as a 
complex system feeds itself on energy flowing in from the environment.” 
 
He also discusses the history of the discovery of the Belousov-Zhabotinsky reaction. 
 
Calculus of friendships 
In his 2009 The Calculus of Friendship, Strogatz weaves a collection of 30-years of correspondence letters between 
himself and his high school math teacher into reflections on the philosophical similarities between calculus and 
human relationships. [4] 
 
Social energy landscapes 
See main: Energy landscape 
In his 2009 article “Energy Landscape of Social Balance”, Strogatz and colleagues seem to take a stab at deriving a 
mathematical version of a social energy landscape, the synopsis of which is: [5] 
 
“The shifting of alliances and rivalries in a social group can be viewed as arising from an energy minimization 
process.”  
 
This basis of this model, however, does not seem to be culled from thermodynamics, but rather from what is called 
the 1940s "balance theory" of Austrian psychologist Fritz Heider. [6] 
 
Education 
Strogatz completed his BS in mathematics at Princeton in 1980; then spent two years as a Marshall Scholar at Trinity 
College, Cambridge, where he completed a BA (1982) and MA (1986); after which he completed his PhD at Harvard in 
1986 with a dissertation on the “The Mathematical Structure of the Human Sleep-wake Cycle”. [2] Strogatz currently 
is a professor of applied mathematics a Cornell University. [3] 
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● Steven Strogatz – Wikipedia. 
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Strong tie  
In human chemistry, a strong tie, as contrasted with a weak tie, is a 
strong connection that exists between two people. The principle of 
triadic closure argues that if two unacquainted people have a ‘strong’ 
relationship to a third person, who is common to them both, then by 
virtue of that indirect connection, a weak association or ‘tie’ will then 
begin to exist between the two previously unacquainted people. [1] 
Strong ties are depicted by straight lines ( ) whereas 
weak ties are depicted by dashed lines ( – – – – – – ). The weak tie / 
strong tie theory was conceived by American sociologist Mark 
Granovetter in 1969 based on hydrogen bonding models. [2] 
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Strout, Irina   
In literature chemistry, Irina I. Strout (c.1981-) is a Russian-born American languages 
scholar noted for [] 
 
Overview 
In 2011, Strout, in her romantics and science conference presentation “Solving the 
Enigma of Ottilie in the Chemistry of Love in Johann Wolfgang von Goethe’s Elective 
Affinities”, focused on the enigma of the Ottilie character of Goethe’s 1809 Elective 
Affinities, whom she equates to a catalyst. The following are a few excerpts: [1] 
 
“Johann Wolfgang von Goethe once wrote that “Indem es vollkommen sich selbst 
darstellt; all life is symbolic and where it is fully represented, it reveals its unity.” 
 
“Affinities are not elective but parts of the natural cycle of natural law, as humans are 
mere agents in chemical reaction.” 
 
“Ottilie is the catalyst of a reaction, which creates the human desire. She is the magical force that ignites an 
attraction between the characters.” 
 
(add discussion) 
 
Education 
Strout completed her BA in languages at Moscow State Linguistic University and her MA and PhD (2009) both in 

 

Diagram of two strong ties and a weak tie based 
on the principle of triadic closure. [3] 
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English at the University of Tulsa, Oklahoma, the latter with a dissertation entitled “Bridging bildungsromane from 
London to Russia: Paradigms of Masculinity in Charles Dickens’s and Leo Tolstoy's Fiction”, on the education fiction of 
Charles Dickens and Leo Tolstoy, after which she has been working as a visiting assistant professor at University of 
Tulsa. 
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Struggle  
In human behaviors, struggle is a term that typically refers an uphill climb, movement through a path of resistance, or 
activity in adversity. [1] In 1798, English economist Thomas Malthus argued that life is a struggle for existence; this 
logic was taken up by English naturalist Charles Darwin in his famous 1859 Origin of Species (chapter three: “Struggle 
for Existence”); and in 1886 Austrian physicist Ludwig Boltzmann, a fan of Darwin’s theory, famously propositioned 
that life is a struggle for entropy. This proposition soon came under attack and more theoretical or rather 
thermodynamic struggles soon began to be proposed. Some of these various “struggles” and are tabulated below. 
 
Struggle | Free energy or entropy 
There may be a German-to-English translation issue, on whether Boltzmann, in his 1886 paper "The Second Law of 
Thermodynamics" stated that life is a 'struggle for entropy' or life is a 'struggle for free energy', as there seem to be 
numerous citations for both cases, particularly after the publication of Boltzmann's 1905 book Popular Writings? 
(which seems to simply contain a reprint of his 1886 paper). As the term free energy was only coined in 1882 by 
German physicist Hermann Helmholtz, it is difficult to image that Boltzmann would be so comfortable to postulate 
this newly coined term as the essential quantifier of the struggle for life? Boltzmann does, however, cite Helmholtz 
and discuss energy set free in the context of chemical affinity. Boltzmann states, for instance, according to the 1974 
Springer English translation, “It is a fact that when two like or unlike atoms combine in certain ways, very 
considerable amounts of energy are set free”, but nowhere is the term 'free energy' to be found. Neither is the term 
‘free energy’ found in the 1995 book Ludwig Boltzmann: His Later Life and Philosophy, 1900-1906. [15] Neither is the 
term ‘free energy’ found in the 2006 book Ludwig Boltzmann: the Man who Trusted Atoms. [16] It is possible that 
Boltzmann never even used the term ‘free energy’ (or freie energie) once in his life?  
 
Quotes 
The following are related quotes; some of which possibly being German-to-English technical mistranslation: 
 
“Life, being that food and room are in limited supply, is a struggle for existence.” 
— Thomas Malthus (1798) [2] 
  
“The general struggle for existence of animate beings is not a struggle for raw materials – these, for organisms, are 
air, water and soil, all abundantly available – nor for energy, which exists in plenty in any body in the form of heat Q, 
but of a struggle for entropy S, which becomes available through the transition of energy from the hot sun to the cold 
earth.” 
— Ludwig Boltzmann (1886) [3] 
   
“Strife is not for the component substances, for these component substances of all organism, as air, water, and earth, 
are abundant; neither is the strife for energy as such, for this occurs in abundance, as the heat content of matter of 
our environment; but strife is for the free energy available for the performance of work.”  
— Walther Nernst (1893) [14]  
 
“[The] struggle for existence is a struggle for free energy available for doing work.” 
— Ludwig Boltzmann (1905) [8]  
 
“The whole web of life … is a struggle for free energy, whether it be between shrub and tree for a place in the sun, 
between a locust and a rabbit for the energy-yielding compounds of leaves, or between lion and tiger for the flesh of 
an antelope. Free energy of all living things must have …” 
— Ralph Gerard (1940) [12]  
 
“Everything—the cosmos, man, culture, may be described by matter and energy. The second law of thermodynamics 
tells us that the cosmos as a whole is breaking down structurally and running down dynamically; matter is becoming 
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less organized and energy more uniformly diffused. But in a tiny sector of the cosmos, namely in living material 
systems, the direction of the cosmic process is reversed: Life becomes a building up process that must draw upon 
free energy in non-living systems, capture it, and put it to work in the maintenance of vital process. All life is a 
struggle for free energy. Biological evolution is a movement toward greater organization, greater differentiation of 
structure, increased specialization of function, higher levels of integration, and greater degrees of energy 
concentration.” 
— Leslie White (1949)  
 
“As Boltzmann (1886) put it, the struggle for existence is a struggle for free energy.” 
— Walter Yust (1952) [13]  
 
“Man's whole struggle … practically every element in man’s developed civilization, may be interpreted either as an 
instinctive or conscious and deliberate attempt to replace disorder with order, in other words to consume entropy.” 
— Robert Lindsay (1963) [5]  
 
“Power may be defined, for every society, as resulting from the need to struggle against the entropy that threatens it 
with disorder.” 
— Georges Balandier (1967) [9]  
 
“Just as the constant increase of entropy is the basic law of the universe, so it is the basic law of life to be ever more 
highly structured and to struggle against entropy.” 
— Vaclav Havel (1986) [10]  
 
“Conflict (and ultimately war) does not arise between human and nature; rather, the struggle is between more 
developed systems and something else that is necessarily less developed and that the physicists know as entropy.” 
— Jean-François Lyotard (1993) [6]  
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Struggle for entropy  
In science, struggle for entropy is an enigmatic postulate, stated by Austrian physicist Ludwig Boltzmann in 1886, 
which argues that life is not a struggle for energy or food but rather for entropy (or for free energy, depending on 
translation?) [1]  
 
Boltzmann | struggle for free energy? 
The specific famous quote where Boltzmann's explains Charles Darwin's 1859 "struggle for existence" theory of 
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evolution in thermodynamics terms is said to be found in his 1886 article “The Second Law of Thermodynamics” (“Der 
Zweite Hauptsatz der Mechanischen Warmetheorie”). The English translations for this explanation, however, are 
wanting, differing on a number of points, and come in a variety of forms. In 1893, German chemist Walther Nernst 
supposedly gave the following version (according to the 1895 English translation by American chemist Charles 
Palmer): [7] 
 
“Strife is not for the component substances, for these component substances of all organism, as air, water, and earth, 
are abundant; neither is the strife for energy as such, for this occurs in abundance, as the heat content of matter of 
our environment; but strife is for the free energy available for the performance of work.”  
 
In 1942, American Gibbsian historian Muriel Rukeyser stated that Boltzmann said the following: [8] 
“The struggle for existence of living matter is a war for free energy.”  
 
Boltzmann | struggle for entropy? 
Into the 21st century, somehow the quote was being translated in English as "struggle for entropy". In 2005, for 
example, Eric Schneider gave the following paragraph as the standard English translation: 
 
“The general struggle for existence of animate beings is not a struggle for raw materials – these, for organisms, are 
air, water and soil, all abundantly available – nor for energy, which exists in plenty in any body in the form of heat Q, 
but of a struggle for entropy, which becomes available through the transition of energy from the hot sun to the cold 
earth.”  
 
but then goes onto state that Alfred Lotka cited Boltzmann as saying that life is a struggle for "available entropy" and 
that in modern terms, according to Schneider, the translation reads that life is a struggle for "available energy". [9] In 
his high-cited 1971 The Entropy Law, Romanian mathematician Nicholas Georgescu-Roegen commented that: [3] 
 
“Life does not feed on mere matter and mere energy but—as Schrodinger aptly explained—on low entropy. The seed 
of this idea goes back to Ludwig Boltzmann who was the first to point out that free energy is the object of the 
struggle for life. ”  
 
This, to clarify, is pure mis-quote. It seems that Georgescu-Roegen, who had an very incorrect understanding of free 
energy, substituted the term “free energy” for “entropy”. The actual term “free energy”, to note, was only coined 
four years earlier, in 1882, by German physicist Hermann Helmholtz in the field of chemical thermodynamics 
(Boltzmann's field was statistical thermodynamics). It is highly unlikely that Boltzmann had even heard this term at 
this time, let alone feel confident enough to assign it as the object of the struggle of life. This “free energy is the 
object of the struggle for life” Boltzmann mis-quote, subsequently, has frequently been re-quoted since, as shown 
below: 

 

Left: The 1982/2000 footnoted misquote of Boltzmann, via Georgescu-Roegen, by Italian architect Luis Fernández-Galiano. [5] 
Right: The 1993 footnoted misquote of Boltzmann, via Georgescu-Roegen, by English cultural historian Thomas Richards. [6]   

 
To clarify, entropy, symbol S: 
 

 
 
and free energy, either of the Helmholtz free energy (isothermal-isochoric), symbol H variety: 
 

 
 
or the Gibbs free energy (isothemal-isobaric) symbol G variety: 
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are two hugely different thermodynamic functions. The point to note here, commonly found in outside field verbal 
explanations of thermodynamics (e.g. entropology), is that lack of understanding of topic can result in perpetual 
unintentional spread of misinformation. An example of this being Shannon information theory.  
 
Schrodinger 
Boltzmann's view was expanded on in Austrian physicist Erwin Schrodinger's 1944 What is Life?, wherein Schrodinger 
outlined the view, using crude probability arguments, that: “[Life] feeds on negative entropy.” The basic difficulty in 
Schrödinger’s negative entropy theory is that he equates sustenance (metabolism) with measures of entropy; 
whereas in the correct sense, sustenance is a function of substrate interactions, as studied in the field of surface 
chemistry. In an appended note to his thermodynamics-life chapter, however, Schrödinger states that:  
“The remarks on negative entropy have met with doubt and opposition from physicist colleagues. Let me say first, 
that if I had been catering for them alone I should have let the discussion turn on free energy instead. It is the more 
familiar notion in this context. But this highly technical term seemed linguistically too near to energy for making the 
average reader alive to the contrast between the two things.”  
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Struggle for existence  
In science, struggle for existence is a theory which argues that, because food and room are in limited supply, for a 
living thing to exist, it must struggle. The theory was formulated in 1798 by English demographer and political 
economist Thomas Malthus; later incorporated by English naturalist Charles Darwin in his 1859 Origin of Species.  
 
Thermodynamics and life 
See main: What is life? (theories of existence) 
With the development of thermodynamics in the 1850s, scientists, such as William Thomson and Ludwig Boltzman, 
soon thereafter began to formulate various energetic theories of existence in relation to evolution, life, and entropy. 
One the of the major difficulties in the concept of there being a "struggle" in life is that if, according to modern 
human chemistry, in which, via molecular evolution table logic, biology-sized life and chemical-sized life are supposed 
to be one and the same, each being differently sized induced movement molecular structures, then it is difficult to 
conceive of any sort of "struggle" existing in standard chemical reactions, which are very mechanistic. In short, there 
"is no struggle" between atoms and molecules in basic chemical reactions, so why should there exist a struggle in 
biology, which are simply larger biological sized reactions. [5]  
 
Malthus 
In 1798, English demographer and political economist Thomas Malthus published his ‘Essay on Population’, arguing 
that existence of life is a perpetual struggle for room and food. [1] In short, Malthus outlined the view that 
population, when unchecked, increases in a geometrical [exponential] rate, but that subsistence increases only in an 
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arithmetic [linear] ratio. Subsequently, according to Malthus, ‘as more individuals of each species are born that can 
possibly survive … it follows that any being, if it vary ever so slightly in a manner profitable to itself … will have a 
better chance of survival, and thus be naturally selected.” This meant that, in accordance with earth’s limited 
resources, that a ‘struggle for existence’ would emerge. [2] In opposition to the utopian thinkers of the day, Malthus 
believed that unless people exercised restraint in the number of children they had, the inevitable shortfall of food in 
the face of spiraling population growth would doom mankind to a ceaseless struggle for existence. Out of that 
unforgiving battle, some would survive and many would not, as famine, disease, and war put a ceiling on the growth 
in population. [3]  
 
Darwin 
In 1838, Darwin, newly back from his voyage on the Beagle and trying to understand the forces that drove the origin 
of new species, began reading the works of Malthus. [4] Reading Malthus's book (presumably its 6th edition, 1826) 
triggered in Darwin's mind the idea for a causal mechanism of natural selection. Darwin wrote in his Autobiography 
(nearly 40 years later), "… [the question] how selection could be applied to organisms living in a state of nature [as 
opposed to artificial selection, that is] remained for some time a mystery to me. In October, 1838, that is, fifteen 
months after I had begun my systematic inquiry, I happened to read for amusement Malthus on Population…." [4] 
These ideas galvanized Darwin's thinking about the struggles for survival in the wild, where restraint is unknown. 
Before reading Malthus, Darwin had thought that living things reproduced just enough individuals to keep 
populations stable. But now he came to realize that, as in human society, populations bred beyond their means, 
leaving survivors and losers in the effort to exist. [3]  
 On the logic of Malthus, the general theory that life is a ‘struggle for existence’ is found in the subtitle of 
Darwin’s Origin of Species , namely that natural selection equates to ‘the preservation of favored races in the struggle 
for life’, as well as the title of chapter three: ‘Struggle For Existence’. In short, Darwin theorized that: "in the struggle 
for survival, the fittest win out at the expense of their rivals because they succeed in adapting themselves best to 
their environment." Moreover, as Darwin stated: "I have called this principle, by which each slight variation, if useful, 
is preserved, by the term Natural Selection". In sum, Darwin tended to see species being engaged in a competitive 
Struggle for Existence. Under the influence of Malthus, Darwin saw this as primarily a struggle for food to support 
growth, life, and the generation of young individuals to continue the species in question.  
 
See also 
● Chemistry professor paradox 
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Struggle for free 
energy  
In science, struggle for free energy is a reoccurring 
German → English mistranslation, done originally in 
1895 by American chemist Charles Palmer, by what 
seems to mistake, of Austrian physicist Ludwig 
Boltzmann's 1886 thermodynamics-based evolution 
theory lecture argument that: "the general struggle 
for existence of living beings is a struggle for 
entropy", as shown adjacent, to the incorrect 
assertion that Boltzmann considered the struggle in 
evolution to have something to do with either 
German physicist Hermann Helmholtz' 1882 notion 
of "free energy" and or American engineer Willard 
Gibbs' 1876 "available energy", both of chemical 
thermodynamics, which is not the case.  

 

A 1983 rendition of Ludwig Boltzmann’s 1886 thermodynamics 
lecture view on Darwin’s struggle for existence model of evolution by 
Engelbert Broda, with English translation help from Larry Gay, as 
found in Viennese theoretical chemist Peter Schuster 2008 chapter 
“Boltzmann and Evolution”. [18]  
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Malthus 
In 1798, English reverend and political economist Thomas Malthus (1766-1834) 
published his An Essay on the Principle of Population, wherein, following a discussion of 
the Biblical story of Abraham and Lot (Genesis, ch. 8), namely: 
 
“We are told that Abraham and Lot had so great substance in cattle, that the land 
would not bear them both, that they might dwell together. There was strife between 
their herdsmen. And Abraham proposed to Lot to separate, and said, "Is not the 
"whole land before thee? If thou wilt take the left hand, then "I will go to the right; if 
thou depart to the right hand, then I "will go to the left." 
 
Malthus surmises that an underlying pressure-based principle must be behind this 
division of one group into two—a phenomenon classified in modern terms via the 

Dunbar number (150) dividing point of stable groups—about which Malthus states: 
“This simple observation and proposal is a striking illustration of that great spring of action which overspread the 
whole earth with people; and, in the progress of time, drove some of the less fortunate inhabitants of the globe, 
yielding to irresistible pressure, to seek a scanty subsistence in the burning deserts of Asia and Africa, and the frozen 
regions of Siberia and North America. The first migrations would naturally find no other obstacles than the nature of 
the country; but when a considerable part of the earth had been peopled, though but thinly, the possessors of these 
districts would not yield them to others without a struggle; and the redundant inhabitants of any of the more central 
spots could not find room for themselves without expelling their nearest neighbours, or at least passing through their 
territories, which would necessarily give occasion to frequent contests.” 
 
Malthus continues: 
 
“The middle latitudes of Europe and Asia seem to have been occupied at an early period of history by nations of 
shepherds. Thucydides gave it as his opinion, that the civilised states of Europe and Asia, in his time, could not resist 
the Scythians united. Yet a country in pasture cannot possibly support so many inhabitants as a country in tillage. But 
what renders nations of shepherds so formidable, is the power which they possess of moving altogether, and the 
necessity they frequently feel of exerting this power in search of fresh pasture for their herds. A tribe that is rich in 
cattle has an immediate plenty of food. Even the parent stock may be devoured in case of absolute necessity. The 
women live in greater ease than among nations of hunters, and are consequently more prolific. The men, bold in 
their united strength, and confiding in their power of procuring pasture for their cattle by change of place, feel 
probably but few fears about providing for a family. These combined causes soon produce their natural and 
invariable effect, an extended population. A more frequent and rapid change of place then becomes necessary. A 
wider and more extensive territory is successively occupied. A broader desolation extends all around them. Want 
pinches the less fortunate members of the society; and at length the impossibility of supporting such a number 
together becomes too-, evident to be resisted. Young scions are then pushed out from, the parent stock, and 
instructed to explore fresh regions, and to gain happier seats for themselves by their swords. "The world is all before 
them where to choose." 
 
Restless from present distress, flushed with the hope of fairer prospects, and animated with the spirit of hardy 
enterprise, these daring adventurers are likely to become formidable adversaries to all who oppose them. The 
inhabitants of countries long settled, engaged in the peaceful occupations of trade and agriculture, would not often 
be able to resist the energy of men acting under such powerful motives of exertion. And the frequent contests with 
tribes in the same circumstances with themselves, would be so many struggles for existence, and would be fought 
with a desperate courage, inspired by the reflection, that death would be the punishment of defeat, and life the prize 
of victory. 
 In these savage contests, many tribes must have been utterly exterminated. Many probably perished by 
hardships and famine. Others, whose leading star had given them a happier direction, became great and powerful 
tribes, and in their turn sent off fresh adventurers in search of other seats. These would at first owe allegiance to 
their parent tribe; but in a short time the ties which bound them would be little felt, and they would remain friends, 
or become enemies, according as their power, their ambition or their convenience, might dictate.” 
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Darwin 
In 1838, English naturalist Charles Darwin read the 6th edition (1826) of Malthus’ Essay 
on Population, gleaning the insight that Malthus’s pressure-induced struggles for 
existence and exterminations of tribes and peoples, as described above, might well 
apply to the whole animal kingdom, a gleaning about which in 1876 retrospect Darwin 
stated: [2] 
 
“I soon perceived that selection was the keystone of man's success in making useful 
races of animals and plants. But how selection could be applied to organisms living in a 
state of nature remained for some time a mystery to me … In October, 1838, that is, 
fifteen months after I had begun my systematic inquiry, I happened to read for 
amusement ‘Malthus on Population,’ and being well prepared to appreciate the 
struggle for existence which everywhere goes on from long continued observations of 
the habits of animals and plants, it at once struck me that under these circumstances favourable variations would 
tend to be preserved, and unfavourable ones to be destroyed. The result of this would be the formation of new 
species. Here, then, I had at last got a theory by which to work.” 
 
This insight, combined with the notion of natural variation of traits in young, went on to form the gist of Darwin’s 
evolution theory, as published in his 1859 Origin of Species, chapter three being entitled: ‘Struggle For Existence’. 
 
Boltzmann 
Darwin's Origin of Species was soon read by Austrian physicist Ludwig Boltzmann, like 
all scientists and naturalists of the late 19th century. Boltzmann, in an effort towards 
unification, in his 1886 lecture “The Second Law of Thermodynamics”, presented at 
the “Festive Session” of the Imperial Academy of Sciences in Vienna, May 29, he 
opened to the following: [18] 
 
“If you ask me about my inner most conviction whether our century will be called the 
century of iron or the century of steam or electricity, I answer without hesitation: It 
will be called the century of the mechanical view, of Nature, the century of Darwin.”  
 
He then went on in his lecture to combine Darwin's natural selection struggle for 
existence model of evolution together German physicist Rudolf Clausius' 1865 entropy 
function based second law of thermodynamics, and cryptically stated the conclusion that: "life is a struggle for 
entropy", the original German version shown below to the left and the Google English translation shown to the 
right—where we specifically see the term “Entropie” (entropy), an 1865 coining by Clausius, but NOT “freie Energie” 
(free energy), an 1882 German rendering coining by German physicist Hermann Helmholtz of American engineer 
Willard Gibbs' previous 1876 term “available energy”, being employed: [5] 

Original German English translation  

Helmholtz hat gezeigt, daß auch die den Steinkohlen 
entstammende Wärme nur aufgespeicherte Sonnenwärme 
ist, aber ich weiß nicht, ob man mit genügender Klarheit 
darauf hingewiesen hat, warum uns gerade diese 
Energiequelle von so großem Nutzen ist; in den Körpern der 
Erdoberfläche, welche uns unmittelbar zur Hand sind, ist ja 
ein Energievorrat aufgespeichert, von dessen Größe wir gar 
keinen Begriff haben. Wenn die Wärme, welche der 
Niagarafall allein produziert, schon hinreichen würde, einen 
erheblichen Teil aller unserer Maschinen zu treiben; welchen 
unerschöpflichen Vorrat von Energie hätten wir dann, wenn 
wir imstande wären, alle in den uns umgebenden Körpern 
enthaltene Wärme in Arbeit zu verwandeln. Allein dies 
gelingt eben nicht, weil die in ihnen vorhandene Energie, 
soweit nicht durch Einwirkung der Sonne 
Temperaturungleichheiten entstehen, schon nahezu in der 
wahrscheinlichsten Weise verteilt ist und daher jeder 
Versuch, sie in anderer unseren Zwecken mehr 
entsprechender Weise zu verteilen, scheitert. Dagegen 
herrscht zwischen Sonne und Erde eine kolossale 
Temperaturdifferenz; zwischen diesen beiden Körpern ist 
daher die Energie durchaus nicht den 

Helmholtz showed that the that were found the coal heat 
is stored up solar heat, but I do not know if I have pointed 
out with sufficient clarity as to why us just this energy 
source of such great benefit, in the bodies of the earth's 
surface, which are directly at hand, even a store of energy 
is stored up, of its size, we have no conception. If the heat 
that the Niagara Falls alone produced, would suffice to 
drive a significant part of all of our machines, which 
inexhaustible supply of energy we would have if we were 
able to transform all contained in the surrounding bodies 
heat into work. But this does not succeed just because the 
existing energy in them, unless by the action of the sun 
temperature inequalities arise, already distributed almost 
in the most likely way and therefore any attempt to 
distribute it in other more appropriate way for our 
purposes, but fails. Prevails, however, between the Sun 
and Earth, a colossal temperature difference, between 
these two bodies, therefore the energy is certainly not 
distributed according to the laws of probability. The 
grounds in the pursuit of greater probability temperature 
compensation between the two bodies will take account 
of their enormous size and distance for millions. The 
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Wahrscheinlichkeitsgesetzen gemäß verteilt. Der in dem 
Streben nach größerer Wahrscheinlichkeit begründete 
Temperaturausgleich zwischen beiden Körpern dauert wegen 
ihrer enormen Entfernung und Größe Jahrmillionen. Die 
Zwischenformen, welche die Sonnenenergie annimmt, bis sie 
zur Erdtemperatur herabsinkt, können ziemlich 
unwahrscheinliche Energieformen sein, wir können den 
Wärmeübergang von der Sonne zur Erde leicht zu 
Arbeitsleistungen benützen, wie den vom Wasser des 
Dampfkessels zum Kühlwasser.  
Der allgemeine Daseinskampf der Lebenswesen ist daher 
nicht ein Kampf um die Grundstoffe — die Grundstoffe aller 
Organismen sind in Luft, Wasser und Erdboden im Überflusse 
vorhanden — auch nicht um Energie, welche in Form von 
Wärme leider unverwandelbar in jedem Körper reichlich 
enthalten ist, sondern ein Kampf um die Entropie, welche 
durch den Übergang der Energie von der heißen Sonne zur 
kalten Erde disponibel wird.  
 
Diesen Übergang möglichst auszunutzen, breiten die 
Pflanzen die unermeßliche Fläche ihrer Blätter aus und 
zwingen die Sonnenenergie in noch unerforschter Weise, ehe 
sie auf das Temperaturniveau der Erdoberfläche herabsinkt, 
chemische Synthesen auszuführen, von denen man in 
unseren Laboratorien noch keine Ahnung hat. Die Produkte 
dieser chemischen Küche bilden das Kampfobjekt für die 
Tierwelt. 

intermediate forms, which takes the sun's energy, until it 
descends to the earth's temperature may be quite 
improbable forms of energy, we can use the heat transfer 
from the sun to earth easy to perform work, such as the 
water of the boiler to heat water.  
The general struggle for existence of living beings is 
therefore not a struggle for raw materials — the raw 
materials of all organisms in the air, water and soil are in 
abundance there — nor about energy, which in the form 
of heat, unfortunately, is contained abundantly [but 
unfortunately] [in]convertible in each body, but a struggle 
for entropy, which is available [disposable] by the transfer 
of energy from the hot sun to the cold earth.  
 
In order to exploit this transition as good as possible, the 
plants spread the immense surface of their leaves, and 
forcing the solar energy into unexplored way before she 
drops to the temperature level of the earth's surface to 
perform chemical syntheses of which you have no idea in 
our laboratories. The products of this chemical kitchen are 
the object struggle for wildlife. 

 
To clarify absolutely, at this point, no where, in fact, in Boltzmann's 1886 article "The Second Law of 
Thermodynamics" nor in his 1905 collected works Popular Writings (Populäre Schriften) is the German term “freie 
Energie” (free energy) found. The two terms "entropy", symbol S: 
 

 
 
and "free energy", either of the Helmholtz free energy (isothermal-isochoric), symbol H variety: 
 

 
 
or the Gibbs free energy (isothermal-isobaric) symbol G variety: 
 

 
 
are two hugely different thermodynamic functions. For 
whatever reasons, in the decade to follow, the above 
position by Boltzmann, namely that the "struggle for 
existence is a struggle for entropy", began to be 
mistranslated (or possibly misinterpreted) to the effect that 
Boltzmann stated that the "struggle for existence is a struggle 
for free energy", which is not the case. 
 
Nernst | Palmer 
The first case of mistranslation seems to have been 1895 
English translation by American chemist Charles Palmer of 
German physical chemist Walther Nernst's 1893 textbook 
Theoretical Chemistry: from the Standpoint of Avogadro’s 
Rule & Thermodynamics, wherein the closing statement to 
his textbook he cites Boltzmann's 1886 "The Second Law of 
Thermodynamics" article and gives speculations on how some yet-to-be discovered principle of photo-chemical 
action will help to elucidate the "object of strife on the part of the animal world." The specific sentence fragment that 
seems to get mistranslated is the following: 

 

 

German physical chemist Walther Nernst (left) and 
American chemist Charles Palmer (right), whose 1895 
English translation of Nernst's 1893 textbook seems to the 
the source of the Boltzmann "struggle for free energy" 
misrepresentation/misattribution viewpoint. 
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sondern ein Kampf um die freie, zur Arbeitsleistung verfügbare Energie [Nernst, 1893] 
 
but the strife is for the free energy available for the performance of work [Palmer, 1895] 
Palmer, here, seems to do conjoin the separated terms "freie" and "energie" and misassociated term "freie energie" 
(free energy) which has an entirely different meaning? A modern Google rendering of the above two separate 
sentence fragments gives the following more-correct translation: 
sondern ein Kampf um die freie [but a struggle for freedom], zur Arbeitsleistung verfügbare Energie [energy available 
to perform work] 
 
The following gives a listing of Google translate alternatives for each key term: 

sondern 
 

 

Kampf  

um die freie 
 

 

Arbeitsleistun
g  

verfügbare 
 

 

 
The may, in the mind of Palmer, been some sense in which he conceived the German term "verfügbare Energie" to 
mean "available energy" as defined in 1876 by American engineer Willard Gibbs, which Hermann Helmholtz in 1882 
called "free energy", but this is doubtful in that Nernst does not cite Gibbs anywhere in his textbook, and in fact 
Gibbs' On the Equilibrium of Heterogeneous Substances, wherein available energy is defined, was only recently in 
1891 translated into German by German physical chemist Wilhelm Ostwald, and it is doubtful that Nernst would have 
assimilated this dense treatise prior to his 1893 publication. 
 
Both the original 1893 German written by Nernst and the 1895 English translation done by Palmer (his italics) are 
shown below: [4] 

Original German version by Nernst (1893) English translation by Palmer (1895)  

Je nach der Aenderung, welche die 
Geschwindigkeitskoefficienten der beiden 
entgegengesetzten Reaktionen erfahren, wird die 
Wirkung im Sinne oder gegen den Sinn der 
chemischen Kräfte erfolgen, welche bei der 
Reaktion thätig sind; im ersten Falle wird das Licht 
mehr auslösend wirksam sein, d. h. nur 
beschleunigend die Geschwindigkeit beeinflussen, 
mit welcher das System den 
Gleichgewichtszustand zu erreichen sucht; im 
zweiten Falle wird durch das Licht der 

“According to the change experienced by the velocity 
coefficients of the two opposed reactions, the action will 
take place either with or against the sense of the chemical 
forces which occasion the reaction. In the former case, the 
light will have a decisive tendency; i.e. it will tend to 
accelerate the velocity with which the system strives to reach 
the state of equilibrium. In the second case, the state of 
equilibrium will be displaced, and therefore a certain amount 
of work will be performed against the chemical forces.  
 
The questions regarding the amounts of the light which are 
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Gleichgewichtszustand verschoben und somit eine 
Arbeit gegen die chemischen Kräfte geleistet 
werden. 
 
 
Die Fragen, mit welchem Betrage in jedem 
einzelnen Falle das Licht im einen oder anderen 
Sinne wirksam ist, harren noch grossentheils der 
Lösung; ibre Wichtigkeit wird am besten durch 
den Hinweis darauf klar werden, dass vielleicht 
ausschliesslich photochemische Prozesse es sind, 
vermittelst deren die Energie der Sonnenstrahlung 
als nutzbare Arbeit aufgespeichert wird und deren 
Produkte das Streitobjekt für die Thierwelt bilden.  
 
Der Kampf ums Dasein ist daher, wie Boltzmann 
[3], betont, kein Kampf um die Grundstoffe — die 
Grundstoffe aller Organismen sind ja in Luft, 
Wasser und Erdboden im Ueberfluss vorhanden — 
auch kein Kampf um die Energie als solche, die als 
Wärmeinhalt die umgebende Materie in 
reichlichster Menge, aber in unverwandelbarer 
Form erfüllt, sondern ein Kampf um die freie, zur 
Arbeitsleistung verfügbare Energie, die in den 
Produkten der Pflanzenwelt, ähnlich wie 
elektrische Energie in einem Akkumulator, von 
dem Sonnenlicht angesammelt wird.  
 
 
Es kann keinem Zweifel unterworfen sein, dass 
eine ähnlich abschliessende Antwort, wie sie für 
die Probleme der Beziehung zwischen Wärme, 
elektrischer und chemischer Energie in den beiden 
voranstehenden Kapiteln dieses Buches sich hat 
erbringen lassen, auch für die 
Verwandlungsfähigkeit von strahlender Energie in 
chemische einen Erfolg von höchster Bedeutung 
und einen weiteren Schritt auf dem Wege 
bedeuten würde, welcher die theoretische Chemie 
einst befahigen wird, der Lehre von den 
stofflichen Veränderungen in der Natur, welche 
bisher das Interesse und die Arbeitskraft der 
Chemiker vorwiegend in Anspruch nahmen, eine 
Lehre der Wandlungen der Energie vollkommen 
ebenbürtig an die Seite zu stellen. 

effective in each particular case, in one sense or the other, 
these, for the most part, still await their solution. The great 
importance of all this may perhaps best be made clear by the 
hint, that perhaps the only processes by means of which the 
energy of the sun's rays can be stored up as utilisable work 
(the product of which constitutes the object of strife on the 
part of the animal world), are the photo-chemical processes. 
And therefore, as emphasised by Boltzmann [3], the strife is 
not for the component substances, for these component 
substances of all organisms, as air, water, and earth, are 
abundant; neither is the strife for energy as such, for this 
occurs in abundance, as the heat content of the matter of 
our environment; but the strife is for the free energy 
available for the performance of work. This is accumulated in 
the products of the plant world from the sun-light, just as 
electrical energy is stored in an accumulator. 
 
The problem of the relations between heat, and electrical 
and chemical energy, has been treated in the two preceding 
chapters of this book; and now it may be ventured, as a final 
remark regarding the capacity of radiant energy for 
transformation into chemical energy, that this doubtless has 
great significance, and its accomplishment will mean a long 
step forward. And when this shall have once been 
accomplished by theoretical chemistry, then side by side with 
the doctrine of the material changes of nature (which has for 
the most part claimed the interest and research of chemists), 
will be recognised, in complete equality, the doctrine of the 
transformations of energy.” 

 
In any event, into the early to mid 20th century, second hand scholars were soon summarizing things to the effect 
that the struggle for existence is a struggle for free energy, a few notable examples of which are listed chronologically 
below. In 2013 commentary on the above Palmer translation, Viennese theoretical chemist Peter Schuster 
comments: [19] 
 
“Palmer’s translation is correct! If “freie” were ment as freedom, which would be terrible German anyway, it has to 
be written with an upper case “F”: “Freie” as “die Freiheit” were only possible if there were not the noun “Energie” 
which is correctly written as upper case and this demands “freie” to be the adjective.” 
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Bayliss 
In 1915, English physiologist William Bayliss, in his Principles of General Physiology 
textbook section on “Heats of Combustion”, first discusses bound energy versus free 
energy, such as how oxidation of fats and carbohydrates sets free a large amount of 
available energy, discusses how, in the context of Nernst’s heat theorem, that the free 
energy of the oxidation of glucose is greater than the total energy calculated from the 
heat of combustion, then comments on Boltzmann as follows: [15] 
 
“Boltzmann, in one of his Populäre Schriften [Popular Writings] (1905, pg. 40), points 
out how the ‘struggle for existence’ of living beings is not for the fundamental 
constitutes of food, which are everywhere present in earth, air, and water, nor even for 
energy, as such, which is contained, in the form of heat, in abundance in all bodies, but 
for the possession of the free energy obtained, chiefly by means of the green plant, form the transfer of radiate 
energy from the hot sun to the cold earth.” 
 
The ball-park citation here about the apocryphal Boltzmann being quote found in "one of his popular writings", gives 
way to the conclusion that Bayliss here is basing his rendition of the quote on someone else's translation, which 
seems to be English chemist Henry Tizard's 1911 English translation of the 6th original edition of Nernst's Theoretical 
Chemistry, which is found in Bayliss' bibliography, which no doubt was a rendition influenced by Palmer's original 
1895 English translation. 
 
Burns 
In 1921, Scottish physiological chemist David Burns, in his An Introduction to Biophysics, which he says was “written 
with constant reference to the master mind Professor Bayliss [and his] Principles of General Physiology”, gives the 
following diagram with accompanying misattributed Boltzmann quote shown below: [15] 

 
 
Gerard 
In 1940, American chemical neurophysiologist Ralph Gerard, in his Unresting Cells, which cites Bayliss' Principles of 
General Physiology, stated the following: [9] 
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“The whole web of life is … a struggle for free energy, whether it be between shrub and tree for a place in the sun, 
between a locust and a rabbit for the energy-yielding compounds of leaves, or between a lion and a tiger for the flest 
of an antelope. Free energy in living things must have …” 
 
Rukeyser 
In 1942, American Gibbsian historian Muriel Rukeyser stated the following: [6] 
“Boltzmann, who announced, 'the struggle for existence of living matter is a war for free energy', also said that Gibbs' 
work was the greatest synthetic achievement in science since Newton's achievement of the theory of gravity”  
White 
In 1947, American anthropologist Leslie White, aware of Gerard, was arguing that: “… this process is possible only 
because living material systems are able to capture free energy from the outside and incorporate it within 
themselves. All life is a struggle for free energy.” [14] Likewise, in his 1949 "Energy and the Evolution of Culture" 
chapter, White stated the following: [13] 
 
“Everything—the cosmos, man, culture, may be described by matter and energy. The second law of thermodynamics 
tells us that the cosmos as a whole is breaking down structurally and running down dynamically; matter is becoming 
less organized and energy more uniformly diffused. But in a tiny sector of the cosmos, namely in living material 
systems, the direction of the cosmic process is reversed: Life becomes a building up process that must draw upon 
free energy in non-living systems, capture it, and put it to work in the maintenance of vital process. All life is a 
struggle for free energy. Biological evolution is a movement toward greater organization, greater differentiation of 
structure, increased specialization of function, higher levels of integration, and greater degrees of energy 
concentration.”  
 
In 1959, in his Evolution of Culture, citing Boltzmann's 1886 article, White stated the following: [8] 
 
“All life, as the Austrian physicist Ludwig Boltzmann pointed out long ago, is a struggle for free energy.” 
 
Yust 
In 1952, encyclopedist Walter Yust stated the following in the Encyclopedia Britannica: [12] 
 
“As Boltzmann (1886) put it, the struggle for existence is a struggle for free energy.”  
 
Georgescu-Roegen 
In 1971, Romanian mathematician Nicholas Georgescu-Roegen, in his influential The Entropy Law, stated the 
following: [7] 
 
“Life does not feed on mere matter and mere energy but—as Schrodinger aptly explained—on low entropy. The seed 
of this idea goes back to Ludwig Boltzmann who was the first to point out that free energy is the object of the 
struggle for life. ”  
 
In 1982, Italian architect Luis Fernández-Galiano, in his Fire and Memory: On Architecture and Energy, cited 
Georgescu-Roegen (1971) as having pointed out that That “Boltzmann, in as early as 1886, wrote that free energy is 
the object of the struggle for life”.  
 
Perutz 
In 1987, In 1987, Austrian-born English molecular biologist Max Perutz, in commentary on Erwin Schrödinger’s 1944 
negative entropy postulate, stated that: [11] 
 
“We live on free energy and there [is] no [need] to postulate negative entropy.”  
 
Discussion 
The general issue with all of this misattribution about Boltzmann having theorized about Darwinian evolution theory 
and the struggle for existence in terms of free energy, is that (a) not only was Boltzmann not a free energy theorist, 
which is a chemical thermodynamics centric concept (Boltzmann was a statistical thermodynamics centric theorist), 
but (b) most importantly free energy theory as applied to evolution, such as in the form of human free energy theory, 
is a highly complex partial differential equation based theory involving some six different thermodynamic variables: 
 

 
 
involving changes in chemical bonds "between" (not within) evolving species, e.g. family bonds, marriage bonds, 
societial bonds, etc., such as discussed in human chemical reaction theory, not something easily summarized by 
quaint misunderstood statements. 
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Other 
Peculiar to this situation, another infamous Boltzmann misattribution is the assertion that in 1894 he was thinking 
about or discussing entropy in terms of "missing information", a common miscitation used by information theorists as 
a platform to argue that there exist connections between the 1948 information transmission communication theories 
of American electrical engineer Claude Shannon and the 1872 statistical mechanics of Boltzmann. [17] 
 
See also 
● What is life? (theories of existence)  
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Strutt, John   
In science, John Strutt (1842-1919) (IQ:190±|#43), aka Lord Rayleigh, was a English 
physicist noted for his 1870 discussions with Ludwig Boltzmann on the so-called truth 
of the second law of thermodynamics; his 1871 "scatter theory" solution to the blue sky 
problem, about which he gave the definitive explanation of in 1899; his 1892 
discussions with Willard Gibbs on statistical mechanics; his 1894 isolation, with William 
Ramsay, of the element argon (work for which he would win the 1904 Nobel Prize in 
physics); and his 1900 formulation of spectral energy flux density of black body 
radiation, which led to the ultraviolet catastrophe problem, and hence to the "energy 
element" solution by Max Planck, which launched the science of quantum mechanics. 
Strutt is considered by some to be the “last of the great Victorian polymaths”. [5] 
 
Ultraviolet catastrophe 
Strutt notably obtained the spectral energy flux density J of black body radiation in 
1900: [1] 

 
 
where ν is frequency of the radiation, c the speed of light, k the Boltzmann constant, and T the temperature of the 
black body. This formula worked well for small frequencies, but did not fit experimental data at high frequencies; this 
issue that came to be called the ultraviolet catastrophe; only to be reconciled by German physicist Max Planck in 
1901, who incorporated Boltzmann’s views on the partition of energy in his version of the second law, thus launching 
the quantum revolution. [2]  
 
Why is the sky blue? 
See main: blue sky problem 
Strutt is also famous for being the first to explain the blue color of 
the sky in 1871, an explanation now referred to as Rayleigh 
scattering; a problem previous worked on by other great geniuses 
of antiquity, such as: Aristotle, Da Vinci, Newton, Goethe, and 
Clausius. [5] 
 
Gibbs 
In 1892, American engineer Willard Gibbs wrote Strutt with 
characteristic modesty on his now-famous book on statistical 
mechanics: [3] 
 
“Just now I am trying to get ready for publication something on 
thermodynamics from the a priori point of view, or rather on 
'Statistical Mechanics' . . . I do not know that I shall have anything 
particularly new in substance, but shall be contented if I can so 
choose my standpoint (as seems to me possible) as to get a 
simpler view of the subject.”  
 
Supposedly, by the term a priori Gibbs meant related to or derived 
by reasoning from self-evident propositions. In any event, ten 
years later this work resulted in a classic book, Elementary 
Principles in Statistical Mechanics (1902), which has since been called the "bible of statistical physics", which put 
statistical mechanics on a new and more general basis. 
 
Boltzmann 
In thermodynamics folklore, an oft-heard comment is that the second law has something to do with pouring a glass of 
water into the sea. This stems from Boltzmann who in 1870 told English physicist John Strutt that the second law of 
thermodynamics has the same truth as the assertion that you cannot recover a tumbler of water thrown into the sea. 
[4] 
 
Cavandish professorship 
Strutt, of note, was second Cavendish Professor of physics, following James Maxwell, from 1871 to 1879, after which 

 

Photograph of Strutt and William Thomson at Strutt's 
family home, Terling Place, Witham, Essex, UK, in 
1900. [6]  
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he was followed by J.J. Thomson (1884-1919), who in turn was followed by Ernest Rutherford (1919-1937), who was 
in turn followed by William Bragg (1938-1953), who in 1919, at the age of 25, became the youngest-to-date winner of 
a Nobel Prize (in physics, for his X-ray crystallography work) and who was the director of the Cavendish Laboratory, 
Cambridge, when the epochal discovery of the structure of DNA was made by James Watson and Francis Crick in 
February 1953. [7] 
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External links 
● John Strutt, 3rd Baron Rayleigh – Wikipedia.  
 

Study  
In hmolscience, a study (TR=1387), “scientific study” or 
“psychological study”, similar to “experiment” (e.g. Libet 
experiment), tends to refer to a designed human reaction scenario, 
observation of behavior change per variable change, data collection 
methodology (volume, time, work, energy, attraction or repulsion, 
etc.), or measurement of phenomena, etc., with the overarching to 
aim bring elucidation to some problem, puzzle, or unclarified facet of 
nature, animal or human. Some noted hmolscience studies are listed 
below, two of which, the hallway study (c.1994) and the sidewalk 
study (date) are of great importance, being that they were social 
volume change studies, i.e. acquiring dating on changes in volume, a 
key variable of thermodynamics.  
 
Sidewalk study | Volume 
See main: Sidewalk study 
In the early 1970s, American sociologists James Dabbs and Neil 
Stokes conducted a study, the research of which supported by a US 
Public Health grant (HH20660), involving three experiments, in an 
attempt to discern changes in personal space (volume around a 
person) with respect to beauty, when a person is in motion, in an 
attempt to bring quantification to the famous idiom “beauty is 
power”, the abstract of the results of this study, published in 1975 as 
“Beauty is Power: the Use of Space on the Sidewalk”, is the following: 
[3]  
 
“In three experiments, 470 pedestrians were observed as they 
walked past confederates standing on the edge of a sidewalk. 
Observations were made from a window overlooking the area, using time lapse filming with a movie camera. 
Pedestrians were observed as they moved along the sidewalk, and their distances from the edge of the sidewalk was 
measured at several points. Pedestrians deviated in their paths to stay farther from a male than a female, father from 
two people than from one person, and farther from a beautiful than an unattractive woman. Sex, number, and 
attractiveness may be regarded as aspects of power, which serve to dominate various amounts of a space.”  
 
This study, along with the similar 1974 study “Body Height, Position, and Sex as Determinants of Personal Space”, 
conducted on 41 males and 43 females, in a laboratory setting by American psychologists Johan Hartnett, Kent Vailey, 
and Craig Hartley, were in combination summarized by American beauty researcher Nancy Etcoff (1999), as follows: 
[4] 
 
“As we walk down the street, we negotiate space with other people. We carry a small territory with us, a protected 
turf that surrounds us whether we are sitting or standing, and upon which others cannot trespass without 
permission. Move in too close, and people get uncomfortable. Tall people have bigger territories: their sheer size 

 

A rendition of American sociologists James Dabbs 
and Neil Stokes early 1970s sidewalk study, 
wherein by measuring changes in personal space 
around people as they walked against passerbyers 
on sidewalks, which found that beautiful women 
were allotted more personal space measured in 
inches. [3]  
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intimidates people. When people are asked to approach a stranger and stop when they no longer feel comfortable, 
they will stop about two feet away from a tall person (22.7 inches to be exact) but less than a foot (9.8 inches) from a 
short person. Very attractive people of any size are given personal territories; they carry their privileges around their 
persons.”  
 
This "trespass without permission" brings to mind both the 1970 chimpanzee war and the 2001 9/11 attacks, both 
the result "territory trespassing" repercussions, a 
led into the topic of war thermodynamics. 
 
Hallway study | Volume 
See main: Hallway study: See also: Mean girls debate 
In circa 1994, the so-called “hallway study”, a two 
part experiment, was conducted by American 
psychologists Dov Cohen and Richard Nisbett at 
the University of Michigan, on male students 
students, who were classified according to 
whether they were northern or southern students. 
[1]  
 In the first experiment, students were brought 
into their lab with the overt purpose to fill out 
some questionnaire, after which they were 
instructed to take their form to a table at the end 
of a long, narrow hallway, along the way passing a 
man—a confederate of the experiment—standing 
in the hallway working in a file cabinet. After 
dropping of the completed form on the table, upon 
return down the hallway, the man would slam the 
file cabinet drawer shut, bump into the student’s 
shoulder, and call the student an “a**hole”. On 
average, southern students responded to the 
incident with more anger and less amusement 
than northern students, as assessed by 
independent observers positioned in the hallway, 
and secondly, according to saliva samples collected before and after the experiment, southerners exhibited greater 
increases in their levels of both cortisol, a stress, anxiety and arousal hormone, and testosterone. 
 
In the second part of the experiment, Cohen and Nisbett arranged for an experimental game of chicken, in which, 
after being insulted (or not), the students encountered a second confederate, a six-foot-three-inch, 250-pound man 
walking quickly down the hall, in which the middle point of was lined with tables and thus too narrow for both to 
pass, meaning someone had to give way. The experiment found, via experimental measurement of the distance at 
which the subjects gave way to the big man, that the insulted southerners, on average, gave way to the approaching 
confederate when he was 37-inches away, whereas the non-insulted southerners gave way, on average, at 108-
inches. The insult had no effect on the northerner’s chicken point; the non-insulted northerners typically gave way at 
about 75-inches. These results are summarized below:  
 

 Chicken point 
(insulted) 

Chicken point 
(non-insulted) 

Southerners 37-inches 108-inches 
Northerners 75-inches 75-inches 

 
Experimenters found, also, that the non-insulted southerners were more polite than the northerners. Greene 
correlates this data the premise that different "herders", as he calls them, will spend more or less "time and energy" 
defending and or standing their "ground" (territory, volume, or personal space).  

 

A social volume change, i.e. piston and cylinder style "system" labeled, 
depiction of the hall scene from the 2004 Mean Girls (see: Mean Girls 
debate), where the alpha female (alpha molecule) “queen bee” Regina 
George α (Rachel McAdams), in pink, causes a volume expansion: 
students reactively move away giving her more personal space; a 
natural phenomenon verified and measured by sociologists and 
psychologists in various studies. 
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Lazy ant study | Work 
See main: Lazy ant study 
In the 1980s, Belgian complexity theorist 
Jean Deneubourg conducted a number of 
experiments on ants, in which a nest was 
placed in one pan, which was connected to 
another pan that had food, via a bridge; the 
ants were then allowed to form their 
“working” community, some staying near 
the nest doing little work, deemed “lazy”, 
others travelling out across the bridge to 
get food, deemed “hard working”. The 
“system” was then shattered by separating 
the two groups, lazy and hardworking, and 
placing them, respectively, into two new 
communities, according to which, it was 
curiously found that a significant 
percentage of the ‘lazy’ ants suddenly 
turned into hard working ants. [5] 
 
Sweaty T-shirt study | Bonding 
See main: Sweaty T-shirt study 
In 1995, Swiss biologist Claus Wedekind conducted an experiment, based on the 1970s major histocompatiblity 
(MHC) matching findings in animals, in which he had a group of female college students smell odorous T-shirts that 
had been worn by male students for three nights, without deodorant, cologne or scented soaps, finding that, 
overwhelmingly, the women preferred the odors of men with the most dissimilar MHCs to their own, implying that 
they were most sexually attracted, via scent, to men whose immune system genome was most dissimilar to their 
own. 
 
Marital interaction study | Bond 
In the 1970s, American mathematical psychologist John Gottman conducted a study wherein he put several hundred 
married couples in a room and videotaped their interactions, at the micro-movement level, then correlated these to 
patters of divorce years later, finding that stable long-term marriages have a 5-to-1 ratio (see: Gottman stability ratio) 
of attraction to repulsion in the exchange force of their bond. [2]  
 
Heat of the moment | Study 
See main: Hot-cold empathy gap 
(add overview) 
 
Determinism study 
In 2007, Shaun Nichols and Joshua Knobe conducted a determinism-themed morality study, in which, firstly, the 
presented people with the following so-called Laplacian universe (see: Laplace’s demon): [7] 
 
“Imagine a universe (Universe A) in which everything that happens is completely caused by whatever happened 
before it. This is true form the very beginning of the universe, so what happened in the beginning of the universe 
caused what happened next, and so on right up until the present. For example one day John decided to have French 
Fries at lunch. Like everything else, this decision was completely caused by what happened before it. So, if everything 
in this universe was exactly the same up until John made his decision, then it had to happen that John decided to 
have French Fries.” 
 
Nichols and Knobe then asked subjects, after reading this, whether people in this universe are fully morally 
responsible for their actions. Fewer than 5 percent of the respondents said yes. In the second part of the experiment, 
a different group of subjects read the same description of Universe A, but instead of responding to a general question 
about responsibility in this universe, they got the following question: 
 
“In Universe A, a man named Bill has become attracted to his secretary, and he decides that the only way to be with 
her is to kill his wife and 3 children. He knows that it is impossible to escape from his house in the event of a fire. 
Before he leaves on a business trip, he sets up a device in his basement that burns the house and kills his family.” 
 
Here, 72 percent of respondents said that Bill is fully morally responsible for his actions. [8] 
 

 

One of Belgian complexity theorist Jean Deneubourg's 1989 ant nest, food, 
bridge studies, similar to his circa 1983 lazy ant study or experiment. [6] 
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Styer, Daniel   
In hmolscience, Daniel Styer (1955-) (CR:4) is an American physicist noted for his 2008 
“Entropy and Evolution”, wherein he uses the Boltzmann entropy formula, i.e. S = k ln 
W, to calculate the entropy of a hypothetical evolving organism per second and the 
entropy change of the biosphere, a contention that in 2012 worked to spark the rather 
involved Roemer-Styer fiasco with American noma creationism physicist David Roemer, 
who saw that if Styer’s entropy of organisms evolving calculations are correct, they 
make god superfluous (i.e. it makes the argument that god is the anti-entropy ordering 
force, against the disordering tendency of the second law, keeping evolution and 
thermodynamics balanced, defunct).  
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Subjective morality  
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In terminology, subjective morality, as compared 
to objective morality, is [] 
 
Quotes 
The following are related quotes: 
 
“It is no more ‘just’ to punish an assassin than a 
tiger.” 
— Francois Broussais (c.1834), paraphrase of fatatist 
views of Spinoza, Hobbes, or Priestley [2] 
 
“On atheism objective right and wrong cannot 
exist. It is not morally wrong to torture pets, to 
rape, abuse the weaker, or to perform 
experiments on human subjects. To dislike these 
things is merely a matter of personal taste as 
there is no binding transcendent law that only 
god could establish. But no atheist can live 
consistently with such as view, and Dawkins himself illustrates this by saying that evil does not exist. However, he 
then calls faith a ‘great evil’ and goes on to call the biblical god ‘vindictive’, ‘unjust’, and ‘petty, words that entail 
moral status.” 
— James Bishop (c.2014) (Ѻ)(Ѻ)  
 
“Morals and ethics are still subjective, which means I can still feel that being pulled over by the police is wrong. 
However, if a person wants to live in that society, they will have to adapt their ethics to society’s standards or face 
the consequences. We can debate if a society’s standards are actually moral, but that's a different conversation.” 
— TheFishDude100 (2015), “Comments to Atheist Sin Problem” (Ѻ), c. Jun 15 
 
See also 
● Maxwell on the soul 
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Sudo, Philip   
In human chemistry, Philip Toshio Sudo (1959-2002) was an American music 
philosopher noted for [] 
 
Overview 
In 1998, Sudo, in his Zen Guitar, devoted a section to “chemistry”, particularly band 
chemistry, which he outlines as follows: 
 
“With most groups in life, we don’t bond. With a few groups, we do. On those rare 
occasions, learn what it means to band and be a band. A band is not merely a collection 
of individuals. Its essential character might be for the whole to exceed the sum of its 
parts. When the right people get together, be it in music or sports or business or 
marriage or sex or whatever, a kind of spiritual fusion takes place. This fusion cannot be 
bought or forced or manufactured. It simply happens from the chemistry of nature. 
 Most groups of people have no chemistry. Like a random collection of molecules, 
they don’t combine to make anything special. There particular level of talent makes no 
difference. Examples abound in the music world of supergroups and all-star jams that fail to produce inspiring music. 
 Every now and then, though, two hydrogen molecules will collide with one molecule of oxygen. The resulting mix 
takes on a character far beyond its basic elements. So it is with human beings as well. This chemistry defines a great 
band. Human chemistry is not a science. No one knows how this magic happens. But when it does, we feel the 
presence of something divine, and everyone who’s there knows it. Cherish the chemistry of great bands wherever 
you find it. You’re onto something big.” 

 

A 2011 QualiaSoup video still depicting William Craig as an objective 
morality proponent and a generic Jane Doe as a subjective morality 
sider. [1]  
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Sudo here seems to be using a semi-modern version Empedocles-style of chemistry aphorisms to explain band 
chemistry. To correct a few points of inaccuracy, firstly, that human chemistry is not a science, however, is incorrect. 
Human chemistry was defined as a "science yet to be created" in 1885 American historian Henry Adams, defined as 
"an important branch of the science of human nature" in 1948 by American philosopher Thomas Dreier, and has been 
taught at the university level since at least 2010 by American electrochemical engineer Libb Thims (see: lectures). 
[2]Secondly, the nature of the chemistry between people, just as the case of the nature of the chemistry between 
atoms, does not involve "spiritual fusion" nor "something divine" as Sudo seems to believe, in his Zen Buddhism 
slanted belief system. Thirdly, that fusion cannot be "bought or forced or manufactured" is certainly incorrect, the 
Haber process being one famous example, according to which the normally non-bonding hydrogen and nitrogen 
molecules are forced into bonding arrangement (ammonia) via the use of high temperatures and a catalytic surface. 
Fourth, the assertion that "no one knows how this magic happens" is certainly fallacious, the prime example being 
German polyintellect Johann Goethe, who in 1796 correctly asserted that the "magic" happens via the forces of 
affinity or free energy (in modern terms). [3] 
 
See also 
● Martha Nochimson | screen couple chemistry 
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Sugita, Motoyosi   
In hmolscience, Motoyosi Sugita (1905-1990) was a Japanese physicist noted, in chnopsological 
thermodynamics, for his work on the thermodynamic understanding of life. 
 
Overview 
In 1952, Sugita, in his “Negative Entropy”, critiqued Austrian physicist Erwin Schrodinger’s 1943 
negative entropy hypothesis and his Note to Chapter 6, in which he opens to the following: [1] 
 
“Although the term "negative entropy" has become well known around the world, its meaning is 
not necessarily clear. In the beginning Shrodinger invited criticism by saying that what we eat is 
not calories but "order'' (or "orderliness"). In fact, even if you eat pork it does not mean its 
orderliness will enter you directly, and though you ingest organic compounds, about the only orderliness you will take 
into yourself is that of amino acids. Then in the Note to Chapter VI Shrodinger corrects his claim that an organism 
discharges positive entropy through heat emission by writing that this could be regarded as ingesting negative 
entropy. But because an organism is an open system, it discards compounds with little free energy, such as C02, H20, 
and urea, with entropy when breathing, urinating, and the like. Thus one might go so far as to say that it is the 
lavatory where we take in negative entropy. Correctly, however, this is just a look from the reverse direction at how 
we discharge positive entropy through the total balance of our interaction with the surrounding environment, such as 
eating, drinking, excretion, and emitting heat. Nevertheless, this has important significance as a transitional 
phenomenon, an example being a stove that discharges positive entropy through its chimney and maintains a 
temperature differential by combustion sustained with a draft of air. The stove maintains what might be called a low 
entropy level. An organism is able to keep the balance of disintegration and synthesis (reproduction) and maintain a 
low entropy level only when this draft effect works. Should this effect not work, both the organism and the stove 
must eventually enter a death phase, i.e., an equilibrium state. But in the final analysis, negative entropy means 
nothing more than that, for it cannot explain what is meant by maintaining a low entropy level. All one can say is this: 
The assumption that orderliness is maintained by ceaseless intake alone leads to the conclusion that "disintegration" 
will ensue if intake stops, which contradicts the idea that within an organism orderliness is "frozen" or that 
"disintegration" is delayed.”   
 
Sugita was one of the founding members of the Society for Studies on Entropy (SSE), established in 1983 in Japan by a 
group of people who felt concern for problems of entropy not only in natural and technological systems, but also in 
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social systems and economic systems. [2] 
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Suicide  
In phenomena, suicide refers to the act of self-termination.  
 
Overview 
In 1897, Emile Durkheim, penned his monograph Suicide, which is oft-cited for its social physics stylized content, said 
to be full of such language: for each people there was ‘a collective force of a determinate amount of energy, 
impelling men to self-destruction’ and such forces ‘determine behavior from without, just like physico-chemical 
forces’ and their strength can be measured ‘as one does the strength of electric currents.’ [1] 
 
See also 
● Founders of thermodynamics and suicide  
 
Quotes 
The following are related quotes: 
 
“I was profoundly unhappy. There was a footpath leading across the fields to New Southgate, and I used to go there 
alone to watch the sunset and contemplate suicide. I did not, however, commit suicide, because I wished to know 
more of mathematics.” 
— Bertrand Russell (1888), age 16, autobiographical notes [2] 
 
“This suicide must be ranked as one of the great tragedies in the history of science, made all the more ironic by the 
fact that the scientific world made a complete turnabout in the next few years and accepted the existence of atoms, 
following Perrin’s experiments on Brownian motion.” 
— Stephen Brush (1964) on Boltzmann’s ironic death [3] 
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Sullivan, Heather   
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In hmolscience, Heather Sullivan (1964-) is an American comparative literature scholar 
noted for her publications on an attempt to explain some of Goethe's works in the 
language of modern thermodynamics. 
 
Overview 
In 2008, Sullivan, in her “The Dynamics in Goethe’s Novelle: The Never-Ending Journey 
to Newton’s Burg”, discusses the "energy dynamics" of Goethe's 1828 Novella, in terms 
of thermodynamics, conceptualized as being and becoming as a type of energy pattern, 
or something along these lines. [1] In 2011, Sullivan, in her “Affinity Studies and Open 
Systems: A Non-equilibrium, Ecocritical Reading of Goethe’s Faust”, wherein she gives 
an interesting mix of the affinity theory, in some sort of interpretation, nonequilibrium 
thermodynamics work of Ilya Prigogine and Goethe, both Faust and Elective Affinities, 
themed on a rejection of dualistic thinking; citing the ideas of Robert Ulanowicz and 
Stuart Kauffman along the way. [2] 
 
Education  
Sullivan completed her BS in biology in 1986 with a thesis on “Evolution of Tool Use in Sea Otters, Enhydra Lutris” at 
the University of Puget Sound, Washington, her MA and PhD both in comparative literature at the University of 
Washington. She currently is a professor of modern languages and literature at Trinity College, Texas, teaching 
subjects including: German language, literature, and culture along with literature and science. 
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Sullivan, Miles   
In thermodynamics, Miles V. Sullivan (1917-) is an American chemist noted for his circa 
1942 invention of the drinking bird a famous evaporation-propelled heat engine that 
runs for weeks. 
 
Education 
Sullivan completed his PhD at Purdue University. [1] 
 
References 
1. Sullivan, Anne. (2008). “Miles Sullivan: The Father of Inventions”, 19-pgs, 
AnneSullivanFlute.com. 
 
Videos 
● Anon. (2006). “Miles Sullivan: the Father of Inventions” (Ѻ), Jul 19.  
 

Sulloway, Frank   
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In hmolscience, Frank Sulloway (1947-) is an American psychologist and science 
historian noted for [] 
 
Overview 
In 1979, Sulloway, in his Freud: Biologist of the Mind, devoted a section to the 
thermodynamics of Sigmund Freud’s psychodynamic theories, e.g. his death drive; 
Sulloway opens his thermodynamics discussion to the following: [1] 
 
“Several psychoanalytic writers have not been troubled by this distinction between 
animate and inanimate forms of the stability principle and have sought to equate 
Freud’s death instinct, through Fechner’s inanimate principle of absolute stability, with 
the second law of thermodynamics (e.g. Alexander, 1921; Bernfeld and Feitelberg, 
1930; Lichtenstein, 1935; and Saul, 1958). The second law of thermodynamics, 
otherwise known as the law of entropy, specifies that all forms of energy—for instance, 
heat—tend to dissipate within a closed system. Entropy, the measure of unavailable 
energy within a system, is therefore a directional and irreversible quantity reflecting the tendency of things to ‘run 
themselves down’. Seen in terms of this entropy principle, Freud’s death instinct has become considerably more 
palatable to certain psychoanalysts by virtue of a respectable alliance with the physical sciences.” 
 
Sulloway then, while discussing the works of Franz Alexander (1921), Siegfried Bernfeld and Sergei Feitelberg (1930), 
Heinz Lichtenstein (1935), and Leon Saul (1958), goes on to discuss the upsides and downsides of this logic. American 
entropy in the social sciences scholar Eric Zencey summarizes Sulloway’s work as follows: [2] 
 
“Psychology, too, felt the impulse of thermodynamic ideas, which lurk behind such concepts as libidinal energy, affect 
charge, and arguably, the death instinct. The lines of debate between those who do and those who do not find the 
second law behind Freud’s death instinct are admirably drawn by Frank Sulloway (Freud: Biologist of the Mind, 
1979).” 
 
(add discussion) 
 
Religiosity studies 
Sulloway, in existence of god studies, is also noted for his religiosity study done with Michael Shermer, involving a 
large survey of randomly chosen Americans, which found that religious belief is negatively correlated with education, 
with interest in science, and with political liberalism. [3] Richard Dawkins comments that this study is similar to one 
done by sociologists which found that only one in twelve break away from their parent’s religious beliefs. [4] 
 
Education 
Sulloway completed his AB (1969) in history and science and his AM (1971) and PhD (1978) in the history of science 
all at Harvard University. Currently, Sulloway is an adjunct professor in the department of psychology at the 
University of California, Berkeley.  
 
References 
1. (a) Sulloway, Frank. (1979). Freud: Biologist of the Mind (pgs. 404-09). Harvard University Press, 1992. 
(b) Heinz, Lichtenstein. (1935). “Zur Phanomenologie des Weiderholungszwanges und des Todestriebs”, Imago, 
21:466-80. 
(c) Bernfeld, Siegfried and Feitelberg, Sergei. (1930). “Der Entropiesatz und der Todestrib”, Imago, 16:187-206. 
(d) Alexander, Franz. (1921). “Metaphyschologische Betrachtungen”, Internationale Zeitschrift fur Psychoanalysie, 
6:370-85. 
(e) Saul, Leon J. (1958). “Freud’s Death Instinct and the Second Law of Thermodynamics”, International Journal of 
Psycho-Analysis, 39:323-25.  
2. Zencey, Eric. (1983). “Entropy as Root Metaphor”, Conference on Science, Technology, and Literature, Feb, Long 
Island University, New York; in: Beyond the Two Cultures: Essays on Science, Technology, and Literature (editors: 
Joseph Slade and Judith Lee) (§9:185-200), Iowa State University Press, 1900. 
3. Shermer, Michael. (2000). How We Believe: the Search for God in an Age of Science (Sulloway, 14+ pgs). Macmillan. 
4. Dawkins, Richard. (2006). The God Delusion (pg. 102). Houghton Mifflin Harcout. 
 
External links 
● Frank Sulloway – Wikipedia. 
● Home – Sulloway.org.  
● Frank J Sulloway (faculty) – UC Berkeley, Psychology.  
● Sulloway, Frank J. – WorldCat Identities. 
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Sulzbach, Daniel   
In belief studies, Daniel Sulzbach (c.1991-), aka MrRepzion, is an American YouTube 
personality noted for his 2011 to 2014 inside-the-mind deconversion chronological 
video uploads on his conversion from Christianity (2006) to atheism-curious (2008) to 
leaving-religion (2012) to deism (2013) to agnostic atheism (2013/14) to a retracted 
state of open discussion and "anti-new-atheist" (2014) in stance, though supposedly 
still identifying as an atheist (Ѻ), then in 2015 back to atheism-promoting; possibly 
similar to how people such as Peter Higgs and Noam Chomsky self-identify as atheist 
yet are against the new atheism movement. (Ѻ) 
 
Deconversion | Overview 
Sulzbach joined YouTube, as a teen, in a separate channel, in 2006/2007, making some 
videos, then with a strong Christian belief, of helping people who were going to hell. In 
late 2008, or thereabouts, he subscribed to TheAmazingAtheist’s channel, when there 
were about 20,000 subscribers; he had 17,835 on (Ѻ) 12 Jul 2008. In 2009, he launched 
“MrRepzion” channel, themed as a geek/gamer channel. In 2011 had one of his 
favorite channels “The Amazing Atheist” was banned (Ѻ), from his parent’s house, per reasons of ubiquity of F-word 
profanity. On 25 Mar 2012, in his “Re: Atheists Have Lost the War!”, he does response to a stupid Christian, as he 
says, video. (Ѻ) On 29 Jul 2012, made a “Saying Goodbye to Religion” video. (Ѻ) 
 On 10 Jan 2013, made “Stepping Towards Atheism” (Ѻ), wherein he explains how he recently left Christianity for 
deism, how he is now, after reading books such as Richard Dawkins’ The Greatest Show on Earth (2009), which a 
subscriber bought him, agnostic leaning toward atheism, stating that he has believed in evolution since age 18, but 
that his parents are evangelical Christians. On 16 Feb 2013, made “Why I Choose Atheism” (Ѻ), wherein he tries to 
answer the question of why he has chosen to be an “agnostic atheist” or why he has chosen atheism in general.  In 
his “Re: From Christian to Atheist”, on 7 Oct 2013, he says (3:40) that he was religious up until 16-17 years of age, 
because, as he says, he had no one to question him on his beliefs. (Ѻ) Soon thereafter, he starts making “Atheist vs 
Christian” commentary videos, e.g. “Re: Don’t Feed The Atheists” (26 Jan 2014)—which was Atheism Reviewed (Ѻ) on 
30 Dec 2014—along with a draft debate series entitled “Face Palm Sunday”. On 11 Jan 2014, made a “My Mom on 
Religion” video, with his mother. (Ѻ) On 23 Jun 2014, posts on his Facebook page (Ѻ), that he is going to stop making 
YouTube atheism videos, per the reasons: “I have no desire to talk about or defend atheism anymore”, that he is sick 
of these “new atheists”, that he dislikes the idea of “atheist churches”, etc.; His last two atheism videos seemingly 
are: “Re: Can Atheists be Moral? (Ѻ), on 24 Aug 2014, and “Re: Why Jesus is The Only Way!” (Ѻ), on 5 Sep 2014, a 
response video. 
 
Channel stats 
See main: Top YouTube atheism channels 
The following are Sulzbach’s channel stats: 
 
● MrRepzion | Daniel Sulzbach (Ѻ) 
Launch: 20 Dec 2009 
47M views | 373 subs (127 v/s) 
 
See also 
● Christopher Redford 
● Redford deconversion model 
 
External links 
● MrRepzion (official) – Facebook.  
 

Sun  
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In science, sun is a larger atomic body, formed 4.6 billion years ago, 
comprised mostly of hydrogen and helium atoms, located at the center 
of the solar system, that, through a process of hydrogen burning, 
continuously releases or radiates heat to its surroundings. In planetary 
chemistry, the sun is viewed as a 72-element thermonuclear "sun 
molecule". In earth system thermodynamics models, the sun acts as the 
boiler or hot body, instilling a solar flux of 1370 watts per meters 
squared, powering heat engine cycles on the surface sections of the 
earth.  
 
Religio-mythology 
In religio-mythology, the sun was conceived, in short, as being a god 
called "Ra" which has carried forward culturally, via Heliopolis creation 
myth as the person Abraham and the god Brahma.  
 
See also 
● Photon mill 
 
External links 
● Sun – Wikipedia.  
 

Sun molecule  
In science, sun molecule is the chemical name 
sun, defined specifically as a 10-element 
thermonuclear molecule. [1] The approximate 
molecular formula for the sun, first calculated in 
circa 2005 by American chemical engineer Libb 
Thims, is shown adjacent. [2] A point to note 
about defining the sun as a ten element 
molecule, solar spectral emissions indicate that 
about 67 elements exist in the volume of the 
sun. Of historical note, American astronomer 
Henry Russell made the quantitative analysis of 
the chemical composition of the solar 
atmosphere in 1929, deriving the abundances of 
56 elements. [3]  
 To a good approximation, however, the bulk 
of its body is comprised of ten elements, namely 
hydrogen H, helium He, oxygen O, and carbon C, among six other varieties, and it is reasoned that these central ten 
elements account for the majority of its properties. A distinction of the sun molecule, as compared to, for instance, 
the earth molecule, is that contraction of the sun’s mass acts to cause activation of thermonuclear reactions, i.e. 
hydrogen burning, in its structure, such that protons and neutrons are active in its density, thus deviating it from the 
standard classification of a “molecule” as a structure of two or more atoms.  

 

Diagram of the structure of the sun. 

 Sun molecule  
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See also 
● Human molecule 
● Bacterial molecule 
● Walking molecule 
● Molecular evolution table 
 
References  
1. Thims, Libb. (2008). The Human Molecule (ch. 8: 
Modern Views, section: “Planetary-sized molecules”, 
pgs. 57-59) (preview). Morrisville, NC: LuLu. 
2. Thims, Libb. (2007). Human Chemistry (Volume One) 
(pgs. 20-21) (preview), (Google books). Morrisville, NC: 
LuLu. 
3. (a) Russell, Henry N. (1929). “On the Composition of 
the Sun’s Atmosphere”, ApJ, 70: 11-82. 
(b) Grevesse, N. and Sauval, A.J. (1999). Standard Solar 
Composition (pgs. 161-) in: Solar Compostion and its 
Evolution, from Core to Corona: Proceedings of an Issi 
Workshop 26-30 January 1998, Bern, Switzerland. 
Sprinter.  
4. Unamuno, Miguel de. (1912). The Tragic Sense of Life 
(pg. 148). Dover, 1954. 
 
External links 
● Sun molecule – IoHT Glossary.  
 

Sunder, Shyam   
In hmolscience, Shyam Sunder (1944-) is an American economist noted for his 2005 
article “Economic Theory: Structural Abstraction or Behavioral Reduction”, used as 
reading material of Brigham Young University’s 2011 sociophysics course (Ѻ), see: 
hmolscience courses, wherein he seems to discuss the pros and cons of using 
minimization principles of physics as a universal leveler to explain social and economic 
phenomena, without recourse to notions of intent or purpose, [1]  
 
Overview 
In 2005, Sunder, in his “Economic Theory: Structural Abstraction or Behavioral 
Reduction”, gives the following abstract: 
 
“In physics, optimization is an organizing principle for natural phenomena. Entropy 
tends toward its maximum and marbles roll toward minimum potential energy, all 
without intent or purpose. Injection of this principle into economics initially followed 
the physicists' organizing perspective, and helped develop the powerful insights of the 
abstract partial and general equilibrium theory. However, humans and their institutions being their unit of analysis, it 
was not long before optimization in economics acquired a behavioral spin. Photons may travel along paths that 
minimize their travel time without intent or purpose; but economists were too human to think in a similar vein of the 
people buying ice cream or cars. Once optimization was posited as a behavioral principle of individual human beings, 
it was easy for cognitive sciences to show that it lacked descriptive validity; however, individual behavior is more 
complex and less predictable. The aggregate characterizations of Walrasian abstraction could not be derived starting 
from such complex micro-level behavior. If psychology and equilibrium theory were to be reduced into a single 
science, something had to give. Given the cognitive limitations humans share with all organisms, validity and 
relevance of the conclusions of equilibrium theory became suspect.” 
 
(add discussion) 
 
References 
1. Sunder, Shyam. (2005). “Economic Theory: Structural Abstraction or Behavioral Reduction” (abs) (pdf), HOPE 
conference; in: History of Political Economy 38. Duke University Press. 
 
External links 
● Shyam Sunder (papers) – SSRN.com. 

 planetary-system-as-molecule  

  

An artistic conception of Kepler 11, a sun-like star with 
surrounding planetary system; Spanish science-religion collision 
philosopher Miguel de Unamuno postulated in 1912 that a 
"planetary system is itself but a molecule, [which] is in turn but a 
cell in the universe" (see: cell-as-molecule). [4] 
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● Shyam Sunder (faculty) – Yale University. 
● Shyam Sunder (economist) – Wikipedia.  
 

Supernatural  
In terminology, supernatural (TR:53), as compared to natural or unnatural, is the supposition of a event, process, 
happening, or phenomena, etc., e.g. a claimed to have occurred miracle, generally conceptualized as run by a type of 
divine nature, so to say, occurring or operating outside the bounds of measurable science, . 
 
Overview 
(add) 
 
Quotes 
The following are related quotes: 
 
“All children are born atheists; they have no idea of god.” 
— Baron d’Holbach (1772), Freethoughts Opposed to Supernatural Ideas [1] 
 
“Faith in the supernatural is a desperate wager made by man at the lowest ebb of his fortunes.”  
— George Santayana (c.1920), “Supernaturalism” [4] 
 
“No, I do not believe in the supernatural.” 
— Barbara Forrest (2005), response testimony during the Kitzmiller vs Dover trial [2] 
 
“Myself, I am a Dawkins number 10. Like Russell, I was forced to tread through a path of self-education, starting from 
an age 5 question about where does God live?—upward through chemical engineering studies—and further 
prolonged research in the field of comparative religion and mythology, in a quest for knowledge, which, to note, is 
embodied presently in a personal library totaling 1,247 books, of which 330 are in thermodynamics, the subject upon 
which the modern physical chemistry morality system is based. In plain speak, for me, the is no God—it is not even a 
thought in the back of my mind—there are no supernatural forces, all that exists is matter and energy governed by 
the laws of hard physical science; the theory of life, death, afterlife—in particular ‘life’ and the ‘origin of life’—is a 
defunct theory, passed on to us through religious-mythological teachings. Morality, however, does exist: and is 
explained within the framework of thermodynamics, the laws that govern the known universe in particular, by way of 
being explained by differentials of Gibbs free energy, the same energy that governs and describes the nature of the 
reactions that occur between the atoms of the periodic table—a morality system as outlined in 1809 [1796] by 
German polymath Johann von Goethe—hence I am what might be called, one step above atheism, as a ‘Goetheanist’ 
or a believer in Goetheanism—or humanism mixed with physicalism mixed with materialism.”  
— Libb Thims (2011), video (Ѻ) statement (19:10) of his Dawkins number, following Bertrand Russell's explanation of "rational 
morality"; an example of Goethean philosophy, Nov 1. 
 
“I believe that the evidence, whether physical, historical, or anecdotal, for the existence of a supernatural realm is 
either lacking or woefully flawed, where the label “supernatural realm” encompasses both supernatural entities 
(from gods to human souls) and supernatural powers (from telepathy to good luck charms). In the absence of any 
proper evidence, the only rational conclusion is that such entities and powers do not exist but are rather the products 
of wishful thinking and the human imagination.” 
— William Jensen (2014), first part, of four, of his atheist’s creed, Oct 15 [3] 
 
References 
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4. (a) Santayana, George (c.1920). “Supernaturalism” (Ѻ), Little Essays, #108. 
(b) Haught, James A. (1996). 2000 Years of Disbelief: Famous People with the Courage to Doubt (§: George Santayana, 
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Further reading 
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External links 
● Supernatural – Wikipedia.  
 

Supramolecular thermodynamics  
In thermodynamics, supramolecular thermodynamics is the study of the stabilities, enthalpies and entropies of 
formation, and free energy changes or evolution spontaneity of systems of supermolecules; also the 
thermodynamical study of movements of supermolecules or supramolecular structures. [1] In the study of 
supramolecular dynamics, one is concerned with not only the classical features, namely geometry, thermodynamics, 
and kinetics, of interactions, such as in a receptor-substrate supermolecule, but also with internal dynamics or the 
dynamic cohesion of the atomic and molecular entities of which is composed. [1] As such, in terms of energetics, 
there exists both "internal thermodynamics" (within the body of the supermolecule) and "interaction 
thermodynamics" (between supermolecules) of the supermolecules comprising a system.  
 
History 
The term "supramolecular thermodynamics", in a figurative sense, was first used in 1968 by author Mihajlo D. 
Mesarović. [2] In 1978, Russian physical chemist Georgi Gladyshev began to outline a type of supramolecular 
thermodynamics in which "supermolecular evolution" of supermolecules or supramolecular systems, in various 
isothermal-isobaric subsystems of the biosphere, occurs in the direction of a minimum Gibbs free energy of 
formation. [3]  
 
Difficulties on terminology  
At present, the conception of when a molecular entity, such as a host-guest complex, becomes ‘supramolecular’ or 
what exactly constitutes a supramolecular system, seems to lie in the eye of the beholder. [4] Moreover, in terms of a 
molecular evolution table view, wherein the evolution and stepwise change of the molecular structure of any 
dynamic entity can be listed, the use of the term supra-molecular seems to encompass all 3- or 4-element molecular 
structures and above, including that of the human molecule. In light of this difficulty, some have come to define 
different classes or species of supermolecules. [5]  
 
References 
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5. Atwood, J. L. and Steed, Jonathan W. (2004). Encyclopedia of Supramolecular Chemistry. (pg. 1434). CRC Press. 
 

Supreme law  
In laws, supreme law, superseding all other laws, refers to [] 
 
Overview 
In 1927, English mathematical physicist and astronomer Arthur Eddington , in his The Nature of the Physical World, 
stated that the second law of thermodynamics was the supreme law of the universe: [1] 
 
“The law that entropy always increases — the second law of thermodynamics — holds, I think, the supreme position 
among the laws of nature. If someone points out to you that your pet theory of the universe is in disagreement with 
Maxwell’s equations — then so much the worse for Maxwell's equations. If it is found to be contradicted by 
observation — well, these experimentalists do bungle things sometimes. But if your theory is found to be against the 
second law of thermodynamics I can give you no hope; there is nothing for it but to collapse in deepest humiliation.” 
 
The above passage is one of the most frequently repeated thermodynamics quotes. In typical freely going earth 
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bound natural systems, such as found test tubes or societies, Eddington’s supreme law becomes, through derivation, 
the universal rule of chemical thermodynamics as explained by American physicist Gilbert Lewis in 1923. 
 
References 
1. Eddington, Arthur. (1928). The Nature of the Physical World (a course of Gifford Lectures delivered at the 
University of Edinburgh in January to March 1927) (ch. 4: "The Running-Down of the Universe", pgs. 63-86). The 
University of Michigan Press.  
 

Surface  
In science, a surface is an approximately-shaped two-dimensional region upon which an interaction or process may 
take place. The majority of the most complex and important earth-bound chemical processes and reactions, such as 
ocean floor activity, the Haber process, drug-receptor interactions, human chemical reactions (human existence), 
etc., take place on or near a surface. Shown below are few common examples:  
 

 

 

 

 

DTA molecule "walking" on a surface. 
Cluster about twenty E. coli bacteria (a 

bacteria molecule) attached and 
growing on a surface. 

People (human molecules) walking 
on the surface of a bridge in daylight 

hours.  
 

 

 

 

 

Haber process (1905): production of 
small amounts of ammonia NH3 from N2 
and H2 at a temperature of 1000° C with 
the help of iron as a surface catalyst 

Vacant and occupied bonding sites on a 
reactant surface available to different 
chemical species (A, B, A-B). 

Octopus moving on a surface of 
ocean floor.   

 
 

 

 

An ordered array of homes attached to a 
surface section of a Las Vegas suburb.  

Diagram of two human molecules, 26-
element molecules, attached to each 
other Mx≡Fy, via a human chemical 
bond, also each shown, Mx=E and Fy=E, 
attached to the surface of the earth 

Diagram of the different attractive 
and repulsive forces, e.g. ********-
Van der Waals, electrostatic 
repulsion, hydrophobic interactions, 
etc., involved as a bacterium moves 
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molecule, a 92-element molecule, via an 
undefined type of chemical gravitation 
(gravity)? 

towards and attaches to a vertical 
surface. 

 
Technically, a surface is often considered as a “substrate”, thus acting as a catalyst functioning to lower the activation 
energy barrier to successful reaction, process actualization, or completed movement. The mechanisms of surface 
activity are studied in the science of “surface chemistry” and the heat, energy and work aspects of surface activity are 
studied in the science of “surface thermodynamics”. In chemistry, the ability of a substance to influence the surface 
tension of a liquid is called “surface activity”; an example being the reduction in surface tension in water by the 
addition of a detergent. [1] A significant area of surface chemistry is concerned with the chemical reactions that occur 
at the interface between two phases, such as the reaction of a gas at the surface of a liquid. 
 
References  
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Surface law  
In chnopsology (biology), surface law or “body-surface law” states that the surface-to-volume ratio of an living 
(animate chnopsological) object object decreases as the object evolves or gets bigger. [1]  
 
History 
In 1839, French mathematician Pierre Sarrus wrote the first thesis on this subject, read to the Royal Academy of 
Medicine in Paris, emphasizing that the heat loss from a warm-blooded animal must be roughly proportional to its 
free surface area, and because a small animal has a larger relative surface, it must also have a higher relative rate of 
heat production to keep up with the heat loss. [2]  In 1847, Sarrus' reasoning was adopted by German biologist 
Christian Bergmann, who formulated what is now known as Bergmann’s rule, which asserts that within a species the 
body mass increases with latitude and colder climate, or that within closely related species that differ only in relation 
to size that one would expect the larger species to be found at the higher latitude. [3] In 1997, British science writer 
Colin Tudge stated the following about the surface law: [4] 
 
“For homoeothermic land animals, the physics of heat comes into play: gravity and thermodynamics determine that, 
on land, body size, shape, and lifestyle are bound to be intimately linked.”  
 
The surface law can also be stated in terms of body mass, in that smaller animals tend to have a larger body surface 
relative to its mass; subsequently, in order to keep warm, smaller animals must produce heat at rate higher than that 
found in larger animals. [2] The surface law is said, for instance, to place a limit on how large social aggregates, such 
as termite mounds, can be. [1] 
 
Longevity 
American biophysicist Mark Blumberg asserts that the surface law explains, in large part, longevity or lifespan. 
Bacteria, for instance, have a life span (grow and divide) as short as 10 minutes; mice and other small rodents on the 
order of a few years; dogs about 10 years; elephants a few decades; and the blue whale, the largest animal, on the 
order of 30 to 80 years. Blumberg postulates that the high surface-to-volume ratio of small animals “leads to a fast-
paced life and, inevitably, to early burnout”, while larger animals actuate at a slower pace, and thus live longer. [1]  
 
References 
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Surface thermodynamics  
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In thermodynamics, surface thermodynamics is the 
study of the thermodynamic behaviors of chemical 
species, such as atoms, molecules, bacteria, human 
molecules, etc., near surfaces.  
 
Overview 
The basic principle of surface thermodynamics is 
that a properly identified thermodynamic potential, 
i.e. free energy, will be minimized at equilibrium. 
Thus, the process under consideration, e.g. bacterial 
adhesion, will be favored if the process itself causes 
the thermodynamic function to decrease. The 
process will not be favored if it causes the free 
energy function to increase. [1] In theory, the same 
situation applies to human molecules (people) 
attached to the surface of the earth. The details of 
these of these interactions, however, are more 
difficult to formulate mathematically. [2] The 
surface of the earth, from a chemical point of view, 
is considered as “substrate”.  
 
History 
The historical origin of surface thermodynamics were formulated in the second part of Willard Gibbs' 1876 On the 
Equilibrium of Heterogeneous Substances, on the subject he named the "theory of capillarity"; the namesake, 
according to A.I. Rusanov, meant to embody the classical theory of capillarity (called the traditional theory) that 
existed before Gibbs in the works of Pierre Laplace and Thomas Young. [6] 
 
Bacteria-surface interactions  
The two basic theoretical approaches to modeling bacterial adhesion are the “DLVO theory”, introduced in the 1940s, 
which takes into account the van der Waals attraction and the electrostatic repulsion, such as due layer of 
counterions, and the “thermodynamic model”, culled from surface chemistry, which models the interactions on 
changes in Gibbs free energy, i.e. the isothermal-isobaric thermodynamic potential, for the process. The first theories 
on the thermodynamics of bacterial adhesion seems to have been outlined in the 1982 article “Are Solid Surfaces of 
Ecological Significance to Aquatic Bacteria” by American marine biologists Madilyn Fletcher and Australian 
microbiologist Kevin Marshall. [4] In the thermodynamic approach to "large molecular entity" interaction with a 
surface, such as a bacteria molecule attaching to an aquatic surface, the attachment process is viewed as a 
spontaneous change, which is accompanied by a decrease in 
the free energy of the system. [3] 
 
The process of bacterial adhesion to a surface, in the 
thermodynamic model, is treated as an equilibrium process, 
described in terms of the “surface free energies” of the 
bacterium, substrate, and separating liquid. The estimation of 
the inter-facial free energies at the bacterium and substratum 
surfaces are generally estimated indirectly by measuring the 
contact angles of liquids on the test substrata and on lawns of 
bacterial cells. [4] 
 
Human-surface interactions  
The first models of humans attaching, reacting, or evolving on 
substrate were made by American anthropologist Eugene Ruyle 
in the 1960s, with his conception of a social “thermodynamic 
substratum”, and the 2007 human chemistry model of humans 
as “human molecules” attaching to “active sites”, such as 
homes, lakes, or rivers, etc., by American chemical engineer 
Libb Thims.  
 

 
 

 

Diagram of a so-called "biomolecule" (see: animolecule "animated 
molecule" vs. animalcule "little animal") transforming on a surface, 
from the 2012 article “On the Thermodynamics of Biomolecule 
Surface Transformations. [5]  

 

Diagram shows a model of the forces involved in the 
attractive and repulsive interactions between a 
bacterium and a surface, where HB indicates the 
hydrophobic functional groups on the cell surface 
appendages that may assist in removing the layer of 
water adsorbed onto the substratum surface. [3]  
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In the conceptual human dynamics model outlined by Thims, as shown below, two species A and B (such as two 
single people), on two different bonding sites, can favorably react together forming the A-B complex (such as a 
married couple): 
 
A + B → A-B 
 
on a new energetically favored attachment site. [2] In more detail, to note, the general analysis of what constitutes 
"catalyst" vs. "substrate", the nature of the substrate or catalyst on the free energy vs. activation energy, the 
thermodynamic definition of sustanence (food), etc., among other difficulties, is a subject of current investigation. [2]  
 
See also  
● Surface chemistry 
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Surroundings  
In thermodynamics, surroundings or environment is that part of the universe external to the boundary of the system. 
[1] The regions or parts of the surroundings of interest are those in which an energy interaction takes place with the 
system across the boundary. Said another way, the surroundings are only of interest if they can have some influence 
on the evolution of the system. [1] The original regions of interest in the surroundings to the system or working 
substance, as defined by French physicist Sadi Carnot in 1824, were the boiler (burning coal), the condenser (a cooling 
stream of water), and the atmospheric pressure change work transferred through the face of the piston. [2] 
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Surroundings entropy increase  
In thermodynamics, surroundings entropy increase is an oft-used postulate, particularly used in life thermodynamics, 
which states that if living structures represent local pockets of entropy decrease (regions of order) then, in 
accordance with the second law, there must have been a greater increase in entropy (regions of disorder) in the 
surroundings outside of the system.  
 
Overview 
In 1947, English thermodynamicist Alfred Ubbelohde stated the argument as such: [1] 
 
“Living organisms are characterized thermodynamically not by any vital power of selection of individual molecules, 
but by the fact that the organism considered as a unit is continually effecting processes, in which the entropy 
decreases, at the expense of rather greater compensating increases of entropy in the surroundings.”  
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The proof of the postulate, commonly found, argues that: [2] 
 
(a) the universe can be treated as an "isolated" system, such that: 
 

 
 
(b) that the second law for isolated system stipulates that: 
 

 
 
(c) that a decrease in the value of entropy in a system is representative of "order": 
 

 
 
(d) that an increase in the value of entropy in a system is representative of "disorder": 
 

 
 
(e) that a living entity (living system), such as human being, represents an ordered system: 
 

 

 
 
= Ordered system 

 
(f) that, according to the principle of additivity of entropy, the entropy of system (e), contained within the 
surroundings of the universe (which is assumed isolated as a whole), relates to the entropy of the universe, such that: 
[3] 
 

 
 
(g) that with substitution of points (a) and (b), part (f) becomes: 
 

 
 
(h) that, in the process of the formation of a living structure, according to the logic of points (c) and (e), there would 
have been: 
 

 
 
(i) that in order for expression (g), in conjunction with (h), to hold one must conclude that: 
 

 
 
It is difficult to find exactly where the proof originated but into the 1970s it gained momentum as a sort of assumed 
truth. In 1977, American biologist William DeWitt, for instance, on the topic of cellular energetics, stated that: [4] 
 
“If the entropy of a system decreases, then there must be a larger increase in the entropy of the surroundings, such 
that the net result of the process is an increase in the entropy of the universe.”  
 
(add discussion) 
 
Difficulties 
The central difficulties in the above proof are, firstly, that in point (i) it is inconceivable to think that one can measure 
changes in entropy (or of heat flow) in the infinit space of the surroundings, which are obviously open to any number 
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of possible changes, to corroborate proof; second, that in point (a) we do not know if the universe is isolated; third, 
that the suppositions involved in points (c) and (e) are rather unsubstantiated in themselves. 
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Sustainability  
In science, sustainability refers to the study of how 
to maintain or instill a behavior or mode of 
progressive human existence, continuously, and 
stably into the future, given a limited supply of 
environmental resources.  
 
Sustainability thermodynamics 
See main: Sustainability thermodynamics 
A noted theorist in the field of sustainability theory 
based on thermodynamics is Swedish physician 
Karl-Henrik Robèrt who in 1987 proposed to 
develop a theory of society towards sustainability 
based on thermodynamics. Thermodynamic 
arguments, typically involving the second law, are 
frequently involved in discussions on sustainability 
issues. A recent promoter of efforts to develop a 
sustainability science based on thermodynamics is 
American mechanical engineer Timothy Gutowski. 
[1] The 1999 “supply side sustainability” model, by 
Timothy Allen, Thomas Hoekstra, and Joseph 
Tainter, supposedly, is based on the ecological 
thermodynamics work of Eric Schneider and James 
Kay. [2] In the 2006 book The Myth of Progress, 
American terrestrial ecologist Tom Wessels argues 
how society’s current path toward progress, based 
on continual economic expansion and inefficient 
use of resources, runs absolutely contrary to what 
he calls the three laws of sustainability: (1) the law 
of limits to growth, (2) the second law of 
thermodynamics, which he argues exposes the 
dangers of increased energy consumption, and (3) 
the law of self-organization, which he sees as that 
behind the resulting diversity of such highly evolved 
systems as the human body and complex 
ecosystems. [3] 
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Further reading 

 

A 1936 sustainability themed cartoon, by Jay N. ‘Ding’ Darling, from 
the 2013 book State of the World 2013: Is Sustainability Still 
Possible?, with chapters by Eric Zencey, among others, about how, 
supposedly, mother nature’s resources are running out. [4]  
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● Mapelli, F., Pulselli, F. M., and Tiezzi, E. B. P. (2002). “Thermodynamic Concepts for Sustainability Studies” (abs), 
Design and Nature, 3: 185-90. 
● Hammond, Geoffrey P. (2004). “Energineering Sustaiability: Thermodynamics, Energy Systems, and the 
Environment” (abs), International Journal of Energy Research, 28: 613-39. 
● Campanella, L. (2008). “Thermodynamics and Sustainability”, CMA4CH Mediterranean Meeting, Multivariate 
Analysis and Chemometry Applied to Environmental and Cultural Heritage 2nd ed, Ventotene Island, Italy, Europe, 1-
4 June. 
 
External links 
● Sustainability – Wikipedia.  
 

Sustainability thermodynamics  
In human thermodynamics, sustainability thermodynamics is the use of thermodynamics models in development of 
sustainability theories. 
 
History 
In 1971, American physical chemist Stephen Berry, in his “The Option for Survival”, argued that in order to 
understand ‘survival’ one must use a thermodynamics view on the premise that people must recycle waste while the 
thermodynamic potential is still moderately high. [1] In 1989, Swedish physician Karl-Henrik Robert outlined a 
thermodynamics sustainability model; which in 1991 evolved into a thermodynamics-structured “natural step” theory 
of societal sustainability. [2] In 2012, during a lunch conversation with American electrochemical engineer Libb Thims, 
Iranian-born American chemical engineer Ali Mansoori commented that he was thinking about writing a book on 
sustainability, in a thermodynamics context. 
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Swales, Martin   
In human chemistry, Martin Swales (1940-) is a Germanic literature scholar noted for [] 
 
Overview 
In 2002, Swales, in his Reading Goethe: a Critical Introduction to the Literary Work, co-
written with Erika Swales, college lecturer and fellow of King’s College, Cambridge, 
cogently summarized German polyintellect Johann Goethe's 1809 physical chemistry 
novella Elective Affinities as being a treatise on the following deep query: [1] 
 
“Are men and women subject to the same laws of material reality as are the chemical 
substances?”  
 
They correctly define the science of human chemistry, in more detail, as a precipitate of 
Goethe's Elective Affinities, as follows:  
 
“The Hauptmann [Captain] is invited to join Eduard and Ottilie; and it is the resulting 
threesome that one evening discusses the notion of ‘Wahlverwandtschaften’ (elective affinities), processes of 
bonding and rebonding in chemistry. At issue is the possibility that a particular compound can be fractured by the 
appearance of a third substance which then bonds with one of the previously conjoined substances—almost as 
though some kind of choice were being exercised. At one level, the discussion amongst the three friends genuinely 
does concern recently discovered chemical processes. At another level, the characters ceaselessly make metaphorical 
links between the behavior of chemical substances on the one hand and the chemistry of human attraction on the 
other. And, as soon as one formulated the matter in this way, in terms of ‘human chemistry’, one asks oneself 
whether this, too, is a literal or metaphorical statement. Are men and women subject to the same laws of material 
reality in the same way as chemical substances are? If so, what is the force of ‘Sitten und Gesetze’ [customs and laws] 
in the human sphere?”  
 
The German term "sitten and gesetze", to note, translate as "customs and laws"; meaning that the authors are 
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asking, in modern times, what is the force, of the four fundamental forces in physics, which to clarify is the 
electromagnetic force, of the customs and laws in the human sphere? They also discuss what they refer to as the 
coming together of the "E-C-H-O constellation". The following is noted quote from the book: 
 
“Throughout their discussion, the characters [of Elective Affinities] traverse the metaphorical minefield of their 
topic.”  
 
which brings to mind the "danger" aspect often associated with the novel. 
 
Education 
Swales was professor of German at University College London from 1976 to 2003. 
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Swan, Henry   
In hmolscience, Henry Swan (1913-1996) was an American surgeon, noted for his 
hypothermia induced heart stop technique for cardiac repair and for his 1974 book 
Thermoregulation and Bioenergetics, wherein he employs a large number of cogent life 
terminology upgrades, such as defining biochemistry, and its seems biology, in non-
defunct theory upgrade terms, as the study of “powered CHNOPS systems”. 
 
Biochemistry 
A snipit of Swan's upgrade definition of biochemistry:  
 

 
 
In a truncated manner, Swan thus seems to be employing the following definition: [1] 
Biochemistry: study of powered CHNOPS systems or CHNOPS matrices. 
 
In fuller detail, Swan states: 
 
"But a biochemistry could emerge in which life is powered by the * This small group of low molecular-weight 'core 
elements of life' has been dubbed the 'CHNOPS System' by Armstrong, et al. (1964)." 
 
The term "CHNOPS system" was introduced in a 1964 US National Bureau of Standards report entitled “Preliminary 
Report on Survey of Thermodynamic Properties of the Compounds of the Elements of CHNOPS” by a group of 
researchers led George Armstrong. [2]  
 
Biosphere 
Swan redefines the term biosphere, in short, as follows: [1] 
 
Biosphere: region of energy 
supplied liquid water existing 
terrestrial surface, encompassing 
steady-state organizations of 
CHNOPS matrix forms. 

 

 
Here we notice, in the truncated version (left) that defunct concept of "life" drops out of the definition and hence the 
region under discussion falls within the purview of modern hard physical science. This upgrade for Swan's definition 
would be something along the lines of the following: 
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Biosphere → Medium powered CHNOPS+ region  
 
The clarifier "medium", as contrasted with "low powered" (too cold) or high powered (too hot), signifies that Swan's 
comment "region which liquid water can exist" seems to be pointing to what is now referred to as the "habitable 
zone" a certain region away from medium sized stars wherein CHNOPS-based matter can become animate, i.e. life-
like, in olden days speak: 
 

 

 

 

Depictions of the habitable zone by distance (Ѻ) from sun and by temperature (Ѻ), the model that Swan 
referring to in his comment "region which liquid water can exist", in other words planets that exist with mean 
surface temperatures near to 300 °K. Some will incorrectly refer so the habitable zone as the stellar "band of 
life", or something along these lines, but in life terminology upgrade terms, one defines that as the circumstellar 
zone of in which powered CHNOPS+ matrices can exist in bound state animate forms, in various states of 
reaction existence.  
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Sweaty T-shirt study  
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In science, the sweaty T-shirt study is a mate selection study, 
conducted in 1995 by Swiss biologist Claus Wedekind, which found 
that people are most attracted to the scent of someone of the 
opposite sex that has the most dissimilar immune system to their 
own. [1] The results of the sweaty T-shirt study are used by the 
science-based pair matching site ScienticMatch.com to match 
people. [2] American anthropologist Helen Fisher calls the sweaty T-
shirt study "one of the most important modern scientific studies". 
[3]  
 
Overview 
In the mid 1970s, MHC-dissimilar tendency matching was shown to 
be the case for mice (and later for other animals such as fish). In 
1974, the writer and medical researcher Lewis Thomas suggested 
that different MHC genes might be linked to different odors. He was 
considering training dogs to sniff out compatible people for skin 
grafts and organ donations. That led to work on laboratory mice 
and rats that established that the animals preferred mates that 
were different in their MHC genes. Laboratory studies soon proved 
Thomas right in the case of mice. Inbred mice, who were alike in all 
genes but MHC, could detect a difference in the scent of a relative 
that harbored an ever-so-slightly different MHC gene. Moreover, 
their odor preferences were not innate but learned. Young mice 
tend to prefer the odor of their nest mates, but when they hit 
puberty: they preferred to mate with mice whose MHC genes were 
unlike their own. [4] Scientists speculated that this was either a 
mechanism to prevent inbreeding or a way for animals to insure 
that their offspring would have immune systems diverse enough to 
fight as many diseases as possible. [5] 
 
Study  
On this premise, in 1995, Swiss biologist Claus Wedekind tested the 
theory on humans. In this study, Wedekind had a group of female college students smell T-shirts that had been worn 
by male students for three nights, without deodorant, cologne or scented soaps. Overwhelmingly, the women 
preferred the odors of men with the most dissimilar MHCs to their own. The theory of desired dissimilar immune 
system matching can be quantified according to markers on a person’s major histocompatibility complex (MHC), a 
large gene region that controls the immune system response, and postulates that couples attracted to this type of 
scent owing to the result that a resultant child would create a more robust immune system, more defensive against a 
greater variety of pathogens. 
 Wedekind, in particualr, recruited a group of 49 women and 44 men who harbored a wide range of MHC genes. 
Wedekind gave each man a clean T-shirt on a Sunday morning and asked him to wear it for two nights. [4] He decided 
to gather male scent rather than female scent simply because unshaved armpits collect more odor. In fact, to ensure 
a strong body odor, he gave the men supplies of odor-free soap and aftershave and asked them to remain as "odor 
neutral" as possible. On Tuesday morning, the men returned, sweaty T-shirts in hand. Wedekind put each shirt in a 
plastic-lined cardboard box with a sniffing hole on top. Then he brought in the women. Each was scheduled for the 
experiment at the midpoint of her menstrual cycle, when women's noses are reputedly the keenest, and each was 
presented with a different set of seven boxes. Three of the seven boxes contained T-shirts from men harboring MHC 
similar to the woman's own; three contained T-shirts from MHC-dissimilar men; and one contained an unworn T-shirt 
as a control. The women were asked to rate each of the seven T-shirts as pleasant or unpleasant. Overall, says 
Wedekind, the women he tested were more likely to prefer the scent of men with dissimilar MHC. In fact, that scent 
tended to remind them of their boyfriends, both past and present. Says Wedekind, "This is the first indication that 
MHC still plays a role in mate choice today."  
 
15 degree rule 
In 2003, American electrochemical electrical engineer Libb Thims conducted a study of 83 individuals, based on the 
findings of the MHC sent attraction studies, wherein, knowing that each MHC profile, per person, is based on one’s 
average ethnicity, i.e. the latitudes of existence of the ancestors of each individual person, in the sense that each 
latitude will tend to yield species that survive owing to certain disease susceptibility trait resistances, he polled each 
person as to what (a) ethnicity they were most sexually-attracted to and (b) their own ethnicity. The results of the 
study found that people, on average, were least sexually attracted to individuals of their own latitude of ethnicity, 
something already known from the Claus Wedekind (1995) study, and “most” sexually-attracted to individuals ±15° in 
latitude, above or below their own latitude of ethnicity. [6] This has since been referred to as the 15 degree rule of 
mate selection, in regards to physical traits attraction compatibilities. 

 

Overview of the 1995 sweaty T-shirt study: women 
smelled T-shirts worn by different men, for several 
days, and picked the ones they were most sexually 
attracted to; the men and women were then DNA 
typed, and the attraction patterns indicated that 
women tended to choose the scents of the men 
they were most MHC complex dissimilar to. 
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Science-based dating sites 
Two science-based dating sites structured around MHC-matching theory include the 2003-launched 
GenePartner.com and 2007-launched ScientificMatch.com. 
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Swedenborg, Emanuel   
In science, Emanuel Swedenborg (1688-1772) (IQ:185|#66) (CR:32) was a Swedish 
polymath, one of the oft-cited "last persons to know everything", a Cattell 1000 (#48); 
known for: nebular hypothesis; noted for his 1721 atomic theory, a type of atomic 
geometry, in which geometric groupings of small, concrete atoms explain the 
properties of different substances, for his 1734 nebular hypothesis theory of the origin 
of the solar system, and for his later 1758 speculations on religion and the afterlife. 
Swedenborg, in his 1758 Heaven and Hell (§183), commented that he who discourses 
of life and death, putting aside all erudite notions concerning the soul and its mode of 
union with the body, believes that after death he shall live in a glorious joy and vision, 
as a man among angels; but when he begins to reflect upon the doctrine of the union 
of the soul with the body, or upon the hypothetical opinion concerning the soul, 
doubts arise in him as to whether the soul is thus or otherwise, and when these doubts 
arise, his former idea is dissipated. [2] 
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Swenson, Rod   
In hmolscience, Rod Swenson (1945-) is a stage music production artist turned evolution theorist 
noted, in ecological thermodynamics, for his 1980s maximum entropy production theory of 
evolution. 
 
Overview 
In circa 1980, Swenson introduced a thermodynamically grounded theory of general evolution and 
self-organization. In 1988, Swenson postulated and argued for a ‘law of maximum entropy 
production’, which he defined as: [1] 
 
“A system will select the path or assemblage of paths out of available paths that minimizes the 
potential or maximizes the entropy at the fastest rate given the constraints.”  
 
In his various publications, Swenson argued that to understand the ubiquity of spontaneous ordering that 



4756     Hmolpedia 
characterizes the visible world of which biological evolution is a part there had to be a “physical selection principle” 
to account for it [2]. The selection principle he argued was the rate of entropy production or the rate at which non-
equilibrium distributions of energy (“potentials”) are minimized. Because potentials according to the law of maximum 
entropy production are minimized at the fastest rate given the constraints and because the production of dynamic 
order increases the rate, the world he argued can be expected to produce as much order as it can opportunistically, 
whenever it gets the chance [3]. To the extent that this law underpins planetary evolution, it has implications for 
culture theory, macroeconomics, and human globalization. In Swenson’s view, the universe is thus pocked by local 
regions of intense ordering, including life, because it is through ordered, dissipative systems that the rate of entropy 
production in the universe is maximized. [4] 
 
Thermodynamic evolution philosophy 
Swenson, in a 2012 interview, stated that he was of the “becoming” philosopher of the Heraclitus “never step in the 
same river twice” motto over that of a “being” philosopher of the Parmenides school. Swenson goes on to state that 
around 1977 he began to have a vivid clearness about the following deficiencies orthodox Darwinian theory: [10] 
 
“But now this started to keep me up at night. This, which seemed to me some kind of deeper reality than we are 
normally taught about, or certainly that finds its way into colloquial or popular discourse, became a pre-occupation 
for me. Modern science, descending from Cartesian metaphysics, has been built almost entirely on, or reduced to, 
what Aristotle called “efficient," or proximate cause, and what we’re talking about here, to use terms now more 
widely known, “self-organizing," “spontaneously ordering," or more technically “autocatakinetic” (ACK) systems are 
not reducible to efficient cause. Since autocatakinesis is found from non-living through cultural systems where 
natural selection as an explanatory framework does not work it became clear to me that natural selection was 
insufficient as an explanatory first principle for a general theory of evolution.” 
 
He the compares a human to a tornado:  
 
“All these systems are flow structures that pull resources into themselves in their own self-production through the 
coordinated motion of their components with a set of empirically traceable circular relations. They are all self-
organizing or ACK systems. The circularly causal relations that constitutes them exist through the dissipation of 
environmental potentials (or energy gradients) where output feeds back on input to amplify growth from the initial 
instabilities where they originate. The macrostructure (what we call the “thing”) at one level is constituted by the flux 
of the lower level components. Dust devils, and tornadoes are non-living examples which make this easy to visualize 
where can see literally as they come into being that the origin, evolution (or development) of ACK systems, the 
transformation of some previously less ordered or incoherent set of components into a dynamically ordered or 
coherent set is inherently a process of selection.” 
 
He then explains his path selection theory, or what he believes is a fourth law of thermodynamics, as follows: 
 
“In short, the second law says potentials are minimized (entropy maximized) in all natural processes but says nothing 
about rates or path selection. LMEP (or fourth law of thermodynamics) to the contrary answers the crucial question 
“which path out of available paths will a system take” to minimize the potential or get to equilibrium. It says: ‘A 
system will select the path or assembly of paths out of available paths that minimizes the potential (or maximizes the 
entropy) at the fastest rate given the constraints’.” 
 
This last paragraph seems to be a reasonable first-draft, autocatalysis self-organization ontic opening digressions 
aside, although the correct "thermodynamic potential" for humans is free energy.  
 
Education 
Originally trained as an artist, Swenson studied at the Arts Student League and Brooklyn Museum, got a BFA from the 
University of Denver in 1967, and an MFA at Yale in 1969 where he had traded painting for conceptual art. In 1971, 
he founded The Good Shepherd Cereal Company with his brother to produce what New York Magazine called the 
“patriarch” of granolas and credited with the commercialization of granola. [5] One of the first to bring natural foods 
to supermarkets, the company was sold to Sovex Foods in 1973, and in 1974 Swenson was commissioned to set up 
and run a natural foods restaurant at America’s largest naturist resort. His guide to naturist resorts was published by 
Popular Library in 1975, and in 1976 went on to produce an experimental theatrical repertory review in New York 
dealing with political satire and sexual taboos. During this same time he became involved in the underground New 
York rock scene where produced videos and shows of the then mostly unknown Patti Smith, Ramones, Dead Boys, 
Blondie and others, and in 1977 he created the punk-metal band the Plasmatics with and around Wendy O.Williams, 
the controversial singer and band giving its first performance at CBGB in 1978 and touring and recording for the next 
ten years thereafter. [6][7] It was during this time he began to focus in earnest what he saw as the discrepancies 
between biology and physics particularly as relating to evolutionary and culture theory and became focused on 
spontaneous order production or self-organization. By 1988 he had “proposed and elaborated the law of maximum 
entropy production as the missing piece of the physical or universal law that would account for the ubiquitous and 
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opportunistic transformation from disordered, or less ordered, to more highly ordered states,” [8] and in 1991 he and 
Michael Turvey explicitly connected this thermodynamic account to J. J. Gibson's law-based account of information to 
build on Swenson’s view of evolution as an epistemic process and argue that the evolution of cognition, intelligence, 
and knowing follow directly and opportunistically from universal or physical law [9]. From that time until the present 
Swenson’s work has continued in the elaboration of these principles addressing more specifically the issues of human 
ecology, the emergence of meaning, and intentionality. Swenson is currently a Fellow at the Center for the Ecological 
Study of Perception and Action (CESPA), University of Connecticut, Storrs, Connectcut, a center founded in 1987. 
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Swerve of the atom  
In science, swerve of the atom, atomic swerve or 
clinamen “to incline”, in the original Latin, was a 
circa 300BC atomic theory based ontic opening 
stylized proposition introduced by Greek 
philosopher Epicurus, contrary to the views of his 
predecessor Democritus, introduced to allow a 
certain amount of indeterminism (see: 
determinism) to exist in nature, specifically to allow 
humans to have free will, which was said to result 
owing to an uncaused "swerve" of the motion of 
atoms.  
 
Overview 
In 55BC, Greek philosopher Lucretius, in his On the 
Nature of Things, on Epicurus’ atomic swerve 
theory, stated the following: 
 
“There is one other point on this subject which I 
want you to understand. While the atoms are being 
carried down in a straight line through the void by 
their own weight, at quite uncertain times and at 
uncertain intervals they swerve slightly out of their 
course — just enough for one to be able to say that 
there has been an alteration in their movement. For 
if they had not this characteristic of moving out of the direct line, they would all fall downwards like drops of rain 
through the depths of the void; no collision would take place, no one atom would strike upon another; and so nature 
would never have produced anything at all.  
 If by any chance anyone holds the view that heavier bodies, through being carried down more quickly in a 
straight line through the void, are able to fall from on top on lighter bodies and in this way produce impacts out of 
which the creative motion could arise, he is quite wrong and has strayed far from the path of true reason. When 
things fall downwards through water or through thin air, they must indeed accelerate the speed of their fall in 
proportion to their weights. This is because the corporeal structure of water and the nature of air cannot put a check 
on each thing equally; the heavier a thing is, the quicker they are mastered and have to give way. The empty void on 
the other hand cannot possibly offer any resistance to any thing anywhere or at any time: as its whole nature 
demands, it must always give way. Therefore all bodies, whether their weights are equal or not, must be carried 
through the peaceful void at an equal speed. And so the heavier bodies will never be able to fall from above on the 
lighter ones or by themselves produce the blows which give rise to the various motions by which nature carries on 
her work. Therefore (I must emphasize this point again and again) it is necessary that the atoms swerve slightly; and 
the swerve must only be the slightest possible; otherwise it will look as though we are assuming oblique motions, a 
theory which is against the evidence of real facts. For this is something which we see set down plainly before our 
eyes: that, so far as can be perceived, weights falling straight down from above do not have it in their nature to move 
obliquely. On the other hand no one has such power of perception as to be able to state that there is absolutely no 
deviation at all from a perfectly straight course.  
 Then again, if we assume that all motion always goes on in a continuous chain with new motion always arising 
out of the old in an absolutely determined order; and if the atoms, by means of this swerve, do not initiate a kind of 

 

A 1683 version of Greek philosopher Lucretius' 55BC On the Nature of 
Things, wherein Epicurus’ atomic swerve theory is explained, or 
rather posited to account for free will and choice.  
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motion that can break through the decrees of fate so that cause may not ' follow cause to infinity, then how can we 
explain this free will which we find in living creatures all over the earth? What, I say, is the origin of this faculty of 
ours which we have wrested from the fates and by which each of us goes where his pleasure leads him, deviating in 
our motions just as the atoms do at no fixed times or places, but just as our mind takes us? For it is beyond doubt 
that in these matters it is a man's will that provides the initiative and from it the movements spread through the 
limbs. You have no doubt observed too that when the barriers are let down at a given moment on a race-course, the 
strong eager bodies of the horses still cannot burst out into the track as suddenly as their minds in themselves would 
like to do. This is because the total quantity of matter has to be stirred up together throughout the whole body so 
that it may then make the collective effort of following the desire of the mind. So you may see that the origin of 
motion is an act of the intelligence and that this proceeds in the first place from the will of the mind, from it to be 
passed on further through the whole body and through the limbs. This is not at all the same thing as when we move 
forward because we are forced to do so by the impulsion of the great strength or great effort of someone else; for in 
this case it is quite clear that all the matter in the entire body is being pushed forward and hurried along against our 
will, until the will, operating through the limbs, has regained control. Do you see, then, that, though some external 
force often drives people on and often compels them to be swept forward headlong against their wills, nevertheless 
there is something in our breast capable of fighting against this impulse and resisting it? And it is owing to the power 
of this authority inside ourselves that the whole quantity of matter is sometimes compelled to alter course 
throughout the body and limbs, and, though pushed forward in one direction, is brought under control and made to 
settle back again.  
 You must admit therefore that the same principle holds true of the atoms: that, apart from weight and the blows 
of one atom on another, there must be another cause for motion, from which comes this power that is born in us, 
since we see that nothing can be produced out of nothing. It is weight that prevents everything being caused by the 
blows of one atom on another, as it were by an external force; but it is the minute swerve in the atoms, taking place 
at no definite time or place, which keeps the mind itself from being governed by an internal necessity in all its 
actions, and from being as it were subdued by this necessity so as to be merely a passive subject.” 
 
Objectors 
Some of the first to object to the atomic swerve theory include Cicero, who in his 45BC On the Ends of Good and Bad 
Things, arguing that if it was necessary first to go all out for natural law to dispense with divine intervention by gods 
then suddenly and capriciously cancel out all of this beautiful logic by inventing an uncaused swerve, then the entire 
atomic theory of Leucippus, Democritus, Epicurus, and Lucretius was probably after all just so much “childish fancy” 
(see also: Christoph Wieland). [2] Likewise, Plutarch (c.46-129AD), in his Moralia, shared Cicero’s skepticism, writing 
in his section on the cleverness of animals that: [3] 
 
“Philosophers do not concede to Epicurus, for the sake of the highest considerations, a thing so small and trifling as 
the slightest deviation of a single atom—which would permit the stars and living creatures to slip in by chance and 
would preserve from destruction the principle of free will.” 
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Swinburne, James   
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In thermodynamics, James Swinburne (1858-1958) was a British electrical engineer 
noted for starting the 1902 "What is Entropy Debate", which resulted in his 1904 
Entropy: or Thermodynamics from an Engineer’s Standpoint and the Reversibility of 
Thermodynamics. The following are the humorous opening words of the preface: [1]  
 
“My reason for adding another little book on thermodynamics to those in existence is 
that it is wanted. As far as I am aware there is not any work on steam- or gas-engine in 
this country that gives the correct definition of entropy.”  
 
The aim of the book, according to Swinburne, was to correct the widespread mistake, 
supposedly promulgated by many authors, that entropy is conservative in irreversible 
change. [2] He objects also to the classification of entropy as “a factor of heat” in many 
thermodynamics books. 
 Swinburne fought against British textbooks for their laxity in defining entropy. He 
seems to have first addressed his concerns over the teaching of entropy in his 
December 02, 1902 presidential address before the British Institute of Electrical Engineers, in which nearing the end 
of the lecture he turned to the question of the proper mathematical definition of entropy, appending to the body of 
his address a footnote which reiterated and elaborated his ideas. [3] The appearance of these statements sparked a 
lively debate over the following two years in the British electrical and mechanical engineering journals, with opinions 
on the matter being professed by those as Oliver Lodge, John Perry, Henri Poincare, and Max Planck. 
 
Entropy interest origin 
Swinburne worked as an apprentice at a locomotive works in Manchester before becoming an electrical engineer. 
This may have been from where he became acquainted with thermodynamics. In reflection, in a personal note to his 
1904 book, he states: [1] 
“As a young man I tried to read thermodynamics, but I always came up against entropy as a brick wall that stopped 
my further progress. If found the ordinary mathematical explanation, of course, but no sort of physical idea 
underlying it. No author seemed even to try to give any physical idea. Having in those days great respect for 
textbooks, I concluded that the physical meaning must be so obvious that it needs no explanation, and that I was 
especially stupid on the particular subject.”  
 
He goes on to state that he eventually found the physical meaning and correct definitions through study of 
irreversible thermodynamics in physical chemistry.  
 
References 
1. Swinburne, James. (1904). Entropy: or Thermodynamics from an Engineer’s Standpoint and the Reversibility of 
Thermodynamics (quote: Personal, pgs. 3-4). Westminster: Archibald Constable & Co. 
2. Swinburne, James. (1904). “Entropy”, Nature (pgs. 54-55), No. 1803, Vol. 70, May 01. 
3. Reeve, Sidney. (1907). “The Question of Entropy”, Harvard Engineering Journal (pgs. 138-54), Vol. 6. 
 
Further reading 
● Perry, John. (1904). “Entropy”, Nature, April 14. 
 
External links 
● James Swinburne – Wikipedia. 
● James Swinburne (1858-1958) – PlastiQuarian.com.  
 

 
Transition note 
This completes volume seven of the eleven-volume print set of Hmolpedia: an A-Z Encyclopedia of Human 
Thermodynamics, Human Chemistry, and Human Physics, written online at EoHT.info, and transitions into volume 
eight:  
 
Hmolpedia, Volume 7 (Rb-Sw) 
Hmolpedia, Volume 8 (Sx-Z) 
 
The key point to remember from volume seven is the Henry Swan scientifically neutral definition of a “bio” as a 
powered CHNOPS matter. 
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