“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?”
— James Froude (1849), Nemesis of Faith
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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)
Hmolpedia, Volume 2 (C-Ek)
Hmolpedia, Volume 3 (El-Goe)
Hmolpedia, Volume 4 (Gof-Ir)
Hmolpedia, Volume 5 (Is-Mr)
Hmolpedia, Volume 6 (Ms-Ra)
Hmolpedia, Volume 7 (Rb-Sw)
Hmolpedia, Volume 8 (Sx-Z)
Hmolpedia, Volume 9 Misc (A-I)
Hmolpedia, Volume 10 Misc (J-Z)
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5467-5986
5987-6496
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(674-pgs)
(710-pgs)
(696-pgs)
(698-pgs)
(624-pgs)
(702-pgs)
(708-pgs)
(524-pgs)
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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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C
In symbols, C is the symbol for degrees Celsius °C.

Caggio, Valter
In hmolscience, Valter Caggio (1954-) is an Italian mechanical engineer noted, in
human thermodynamics, for 2004 to present publications on an effort to stitch out an
entropy-themed theory of global meaning.

Overview
In 2004, Caggio seems to have been working on an entropy-based theory of global
meaning, promoting his views on a number of multi-language sites: Negentropy.us
(2007), Negentropie.com, and Negentropia.com. Caggio defines negentropy as ‘an
order factor or vital renewal for living beings’. [2] In 2008, Caggio, in his Negentropy
and its New Global Meaning, applies the negentropy concept to the various subjects of
the humanities, ethics, politics, and religious models, using a negentropism-style of
argument. [1] Caggio makes mention of Ilya Prigogine, and his Nobel Prize, Erwin
Schrodinger, and his 1944 What is Life?, Rudolf Clausius, and his 1865 The Mechanical
Theory of Heat, and Leon Brillouin, and his 1964 Scientific Uncertainty and Information,
but all only in superficial loose passing or namesake.

Difficulties
A few downsides of his work are (seem) that: (a) his writing style is very unprofessional looking in terms of structure,
style, feeling, and layout, e.g. half the text of the book is bolded, the Italian-to-English translation is lacking in
cleanness, there’s multitudes of rows of dotted lines and triple asterisks all over the place, etc.; (b) he mixes in a large
amount information theory into his discussion, assuming Shannon entropy and Clausius entropy are the same; and (c)
there is no derivation of negentropy, he simply jumps into a long entropology-style treatise on how he believes
negentropy applies to the humanities, meaning that his underlying understanding of thermodynamics is lacking.

Education
Caggio states that he is or has worked in technical and managerial roles in industry; is or has taught at various
colleges in Italy; along with having a free professional engineering course. He is a professor emeritus of Superior Tech
Institutes.

References
1. (a) Caggio, Valter. (2007). Negentropy: Meaning and New Meaning (Negentopia: Accezione, Nuove Accezioni).
Lulu.com.
(b) Caggio, Valter. (2008). Negentropy and its New Global Meaning: We All Eat it with Food, in the Environment, in
Society, But Not Enough, enlarged English edition. Lulu.com.
2. (a) Caggio, Valter. (2004). “Introduction to Negentropy”, ValterCaggio.com.
(b) Home – Negentropy.us.

Further reading
● Caggio, Valter. (2008). Negentropy (free online read) (pdf). YouBlisher.com.

External links
● Home – ValterCaggio.com.
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In thermodynamics, Charles Cagniard de la Tour (1777-1859), or Charles CagniardLatour, was a French engineer and physicist noted for his 1822 experiments with the
Papin digester wherein he discovered the concept of critical point, the idea that a gas
does not liquefy when compressed unless its temperature is below a certain critical
value, called the critical temperature. [1] In 1822, Cagniard discovered the existence of
water's critical point—that is, the temperature and pressure at which the distinction
between water's liquid and gaseous states disappears. His experiment was simple and
ingenious. Cagniard partially filled a steam digester with water and then added a flint
ball. By rolling the digester like a log, he sent the ball in and out of the liquid, creating a
splashing sound that he could hear. When the digester reached 362°C, not far from the
true value of 374°C, the liquid–gas interface disappeared and the splashing stopped.
The fluid in the digester had become supercritical. [2]

Other
Cagniard was a friend of French physicist Joseph Gay-Lussac. [3]

References
1. Shachtman, Tom. (1999). Absolute Zero and the Quest for Absolute Cold (Charles Cagniard de la Tour, pg. 67).
Mariner Books.
2. Day, Charles. (2011). “The Ingenuity of Experimenters”, PhysicsToday.org, Apr 19.
3. Kondepudi, Dilip K. (2008). Introduction to Modern Thermodynamics (pg. 20). John Wiley and Sons.

External links
● Charles Cagniard de la Tour – Wikipedia.

Caillois, Roger
In hmolscience, Roger Caillois (1913-1978) (CR=17) was a French sociologist,
anthropologist, and philosopher noted, in human thermodynamics, for his mid-1930s
second law of thermodynamics explanation of aberrant sexual behaviors, specifically
the female mantis eating its mate during copulation, and social mimesis, specifically the
rise of copying behaviors resulting in equilibrium uniformity and the rise of the noonday
demon, and for his 1973 supposition that both Darwin and Clausius cannot be right.

Darwin | Clausius
In 1973, Caillois, on the seeming incompatibility between thermodynamics and
evolution, famously stated: [1]
“Clausius and Darwin cannot both be right.”
This quote (which may be a mis-translation, or the following may be a mis-translation)
was famously restated by Belgian chemist Ilya Prigogine in his Order out of Chaos
(1984) as:
“Can Carnot and Darwin both be right?”
Prigogine seemed to use this statement as an argument to the effect that equilibrium thermodynamics predictions
described by Boltzmann’s idea of the complexions P of the arrangement of the particles of a system as moving
towards ever increasing states of disorder, as dictated by the second law, was not a tool or model that could be used
to describe biological evolution, in the sense that the “extremely improbable” states associated with the growing
complexity of biological evolution was something to be regarded as miracles, from the perspective of equilibrium
thermodynamics. He goes on to conclude, after some argument, that: [10]
“Equilibrium thermodynamics provides a satisfactory explanation for a vast number of physiochemical phenomena.
Yet it may be asked whether the concept of equilibrium structures encompasses the different structures we
encounter in nature. Obviously the answer is no.”
Prigogine, oddly enough, is wrong in this statement. What is more ironic, he goes on to cite Caillois as justification for
this view, whereas in fact Caillois argued the opposite to what Prigogine states above, specifically that there do exist
approaches to states of equilibrium in social and sexual interactions, as typified by biological mimicry and uniformity
of the masses, and annihilations during sexual encounters.
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Myth and the man
Caillois seems to have begun using thermodynamic arguments in theorizing, sociologically, about sex in biology and in
the loss of psychic energy in certain human activities, in the mid 1930s. In particular, several years prior to 1937, the
year he formed a famous think tank known as the College of Sociology, he was inspired by the topic of mimesis to
write, what are considered, his two most memorable articles (both of which are included in his the Myth and the
Man), the first having its point of departure in the sexual habits of the praying mantis, wherein famously the female
devours her mate during intercourse; the second compares certain forms of animal mimesis, notably among insects,
to what Caillois calls legendary psychasthenia (coined by Pierre Janet), which is French psychiatric term referring to
the pathological lowering of psychic energy, a sort of subjective detumescence, a loss of egoistic substance, a
depressive exhaustion resembling acedia. [3]
Caillois, in his essays, supposedly elevates this model of psychasthenia to that of a universal principle and makes
it the heart of his study of ‘noontide demons’ and his subsequent work on mimesis, whereby the notion “allows him
to describe and interpret mimesis according to a thermodynamic model.” [4] The view employed by Caillois,
supposedly, is that according to Carnot’s first principle, every production process presupposes an initial hierarch, a
primary distinction, an original inequality, a difference between high and low or between a cold source and hot
source. Caillois thus put this version of the second law to work in his articles on the praying mantis and on mimesis,
on the logic that the entropy of a given system cannot decline. [5] The view he presented, supposedly, is that,
psychasthenia is the lowering of psychological or mental energy, meaning that in sexual interactions and in mimeticbehavior resulting sociological interactions, the initial gap diminishes, the power source heats up, production
diminishes. The vital distinctions wither. Both the praying mantis, by assimilating her mate, and mimetic insects, by
ceasing to distinguish themselves from their surroundings, illustrate this moment in which beings no longer have the
energy to establish difference. [6]
Beyond these examples, Caillois may have even more human thermodynamics theories buried in his works. He
describes his College of Sociology, for instance, as a “condenser of energies”, as a reaction against fatalism. [5] In his
thermodynamics-based view, the temptation of the abyss, indicative of the presence of the noonday demon, may be
universal, experienced by everyone; nevertheless, not everyone need succumb. [5]

Thermodynamics of mimesis
In his discussions on biological mimesis, wherein insects copy each other’s behavior until a state of uniformity results,
he seems to point toward the interactions between an organism (system) and its surroundings, arguing that mimesis
stems from the fact that, by submitting to it, an organism renounced that distinction; it abdicates the difference, the
vital difference, between life and matter, between organic and the inorganic; and that on the model of Marie Bichat,
who defines life as the set of forces that resist death, mimesis is life ceasing to resist. On this view, Caillois comments:
[7]
“We touch on the fundamental law of the universe brought to light by Carnot’s principle: the world tends towards
uniformity.”
Caillois’ characterization of mimesis, as based on, it would seem, equilibration in systems due to the actions of the
second law, according to the views of American professors of French literature Denis Hollier and Catherine Porter,
“constitute a moral allegory offering a background against which the true scope of the project for the College
becomes clear.” [8] Like the male praying mantis, like those insects that turn themselves into branches, the cleric too
gives up self-possession, but his renunciation takes on new meaning; instead of accelerating the general tendency
toward entropy, the cleric’s self-abnegation reverses it, thereby producing effects of negative entropy, or to use the
term Caillois introduced in La Dissymetrie, inverse entropy. [9]

References
1. (a) Caillois, Roger. (1973). Coherence Adventures: Aesthetics Generalized, in the Heart of Fantastic, the Asymmetry
(Coherences Aventureuses: Esthetique Generalisee, au Coeur du Fantasitique, la Dissymetrie). Paris: Gallimard.
(b) Thaxton, Charles B., Bradley, Walter L., Olsen, Roger L. (1992). The Mystery of Life’s Origin: Reassessing Current
Theories (ch. 7: “Thermodynamics of Living Systems”, ch. 8: “Thermodynamics and the Origin of Life”). Lewis and
Stanley.
2. Prigogine, Ilya. (1984). Order Out of Chaos – Man’s New Dialogue with Nature (pg. 128). New York: Bantam Books.
3. (a) Caillois, Roger. (c. 1836). “La Mante Religieuse” and “Mimetisme et Psychasthenie Legendaire,” in Le Mythe et
l’Homme (Paris: Gallimard, 1938). An earlier version of the second text is available in English as “Mimicry and
Legendary Psychasthenia”, trans. John Shepley, October 32 (Spring 1985): 17-32.
(b) Caillois, Roger. (1938). The Myth and the Man (Le Mythe et l’Homme). Paris: Gallimard.
(c) Psychasthenia – Wikipedia.
4. (a) Caillois, Roger. (1937). The Noontide Demons (Les Demons de Midi). France.
(b) Caillois, Roger. (1991). The Noontide Demons (Les Demons de Midi). Paris: Fata Morgana.
5. Hollier, Denis and Porter, Catherine. (1997). Absent Without Leave: French Literature under the Threat of War (pgs.
41, 200). Harvard University Press.
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6. Note: these passages are translations done by two French studies writers, subsequently there may be
thermodynamic terminological mis-translations from the original (which needs to be checked).
7. Caillois, Le mythe et l’Homme, pg. 138. Caillois is referring to Carnot’s second principle. (This passage does not
appear in the English translation).
8. College of Sociology – Wikipedia.
9. Caillois, La dissymetrie (1973), in Coherences Aventureuses (Paris: Gallimard, 1976), pg. 268.
10. Heller, Michal. (2003). Creative Tension: Essays on Science and Religion (pg. 66). Templeton Foundation Press.

External links
● Roger Caillois – Wikipedia.

Calcium
In chemistry, calcium, symbol Ca, atomic number 20, is a
metallic element, the fifth most abundant element in an
average person, comprising 1.4 percent by mass of the
structural composition of one human molecule. [1]
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Human molecular formula
The position of the element calcium in the average human
molecular formula is as follows:
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Function
Calcium is used in the development and maintenance of bone structure and development. Functions in the clotting
process, nerve transmission, muscle stimulation, parathyroid hormone function, and metabolism of vitamin D, etc. [1]

Quotes
The following are related quotes:
“Why should a group of simple, stable compounds of carbon, hydrogen, oxygen and nitrogen struggle for billions of
years to organize themselves into a professor of chemistry? What's the motive? If we leave a chemistry professor out
on a rock in the sun long enough the forces of nature will convert him into simple compounds of carbon, oxygen,
hydrogen and nitrogen, calcium, phosphorus, and small amounts of other minerals. It's a one-way reaction.”
— Robert Pirsig (1991), Lila: An Inquiry into Morals [2]

References
1. Thims, Libb. (2008). The Human Molecule (pg. 14) (issuu) (preview) (Google Books) (docstoc). LuLu.
2. Pirsig, Robert M. (1991). Lila: An Inquiry into Morals (excerpt, pg. 140; chemistry, 11+ pgs). Random House.

External links
● Calcium – Wikipedia.

Calculation of the Effect of Machines
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In famous publications, Calculation of the Effect of Machines, or
Considerations on the Use of Engines and their Evaluation is an
1829 textbook by French physicist Gustave Coriolis that introduced
a number of fundamental modern concepts, such as the principle
of the transmission of work, i.e. the standard definition of work as
force times distance, the dynamode as a unit of work, and kinetic
energy as one-half the mass times the squared velocity of an
object. [1]

Overview
The following seems to be a circa 1844 posthumous abstract: [1]
“Done at the Academy of Sciences, a book entitled From Veffet of
Calculating Machines or remarks on the use of motors and their
evaluation, to serve as an introduction to the study of special
machines; Mr. Corious, Bridges and Roads engineer.
The theoretical considerations that govern the establishment
and calculation of the effect of the machines are very worthy of the
interest of the learned, either by themselves or by their influence
on the progress of the arts. One of the main problems is proposed
in construction machinery, is to replace, for the performance of
useful work, our own forces by more powerful forces of natural
agents. It is very important to use the most advantageous way as
possible the considerable capital anjourd'hui which are devoted to
this kind of companies.
The science of machines, considered in its full extent, is very
large and almost entirely embraces all the arts. By merely part of
the science that belongs to mathematics, we recognize that it
Coverpage of Gustave Coriolis' 1829 textbook
borrows key concepts in geometry, the Static and Dynamic. Of
Calculation of the Effect of Machines.
these, the main one being the consideration of the action of
machines and engines that are applied to them, in distinguishing elements of this action, and research proportions
that must be established between these elements, to obtain natural agents the largest amount of work it is possible.
These considerations have long since attracted the attention of surveyors. It was soon recognized that the effect
of a machine, it was always easy to assimilate to the elevation of a weight was proportional to the high weight and
the speed of the vertical ascent; Parent seems to have noticed, but the first in the Memoirs of Academy of Sciences
for the year 1704, that given the motor to operate a job, the effect could be obtained was liable to vary within certain
limits and the need to give so much to proportion the effort and speeds, this effect reached the highest value that the
nature of the engine could contain. These ideas have been adopted by the learned and engineers have been busy this
material. Theoretical and experimental research Daniel Bernoulli, Euler, Borda De Parcieux, Coulomb, Carnot, Belidor,
Smeaton had generally intended to enjoy the action of the various engines, and learn to adjust to satisfy the
maximum of conditions occurring in all matters of this kind, as well as in most sciences applications to the arts and
natural philosophy.
Mr. Coriolis, in the work which the Academy has asked us to report to note that the theoretical concepts relating
to the use of engines are item presented in the teaching of rational mechanics nor completely developed in treated
special machines. These concepts are mainly in the application of the principle of conservation of kinetic energy,
application specified by the illustrious Lagrange, in the last pages of the theory of analytic functions. Small, clever
professor at École Polytechnique, whose untimely death has deeply distressed friends of science, gave a brief on this
memory, printed in ...”
To a good extent, Coriolis' 1829 textbook seems to be the main reference to German physicist Rudolf Clausius’
derivation of the energy U of a body or internal energy in the modern sense in the mathematical introduction to his
1875 textbook The Mechanical Theory of Heat, although, to note, he does not explicitly mention Coriolis.

References
1. (a) Coriolis, Gustave. (1829). Calculation of the Effect of Machines, or Considerations on the Use of Engines and
their Evaluation (Du Calcul de l'effet des Machines, ou Considérations sur l'emploi des Moteurs et sur Leur Evaluation).
Paris: Carilian-Goeury, Libraire.
(b) Coriolis, Gustave. (1844). Treatise on the Mechanics of Solid Bodies and Calculation of the Effect on Machines
(Traité de la Mécanique des Corps Solides et du Calcul de l'effet des Machines) (section: Principle of the Transmission
of Work in the Movement of a Material Point, pgs. 35-40). 2nd. Ed. Paris.
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Caldwell, Bruce
In hmolscience, Bruce J. Caldwell (1952-) is an American economics historian noted for

Overview
In 1992, Caldwell, in his “Commentary” chapter on American philosopher Alan
Nelson’s chapter “Human Molecules”, gave a discussion of Nelson’s statistical
thermodynamics / economic thermodynamics based model of:
Economic agent = Human molecule
commenting, for example, on the use of reductionism within social and physical
sciences. [1] Nelson, in turn, published a response chapter to Caldwell's criticism. [2] In
the end of his commentary article, Caldwell seems to conclude that he is of a mindset
similar to American physical economics historian Philip Mirowski:
“A revisionist history that complements my thesis is Philip Mirowski's More Heat Than Light (1989). Mirowski argues
that most of the developments in economic theory since the marginal revolution derive from the misappropriation of
a mathematical metaphor from the energy physics of the mid-nineteenth century. The metaphor was borrowed in an
attempt to make economics more scientific, an urge so prevalent among economists that Mirowski describes it as a
kind of disease; he dubs it ‘physics envy’.”
(add discussion)

Human molecular theory views
In the opening of his 1992 "Commentary", Caldwell states the following:
“Attempts at reductionism within the physical sciences founder because of a failure to satisfy the translatability
condition.”
In 2012, retrospect analysis of this statement, Caldwell clarifies that: [4]
"The sentence quoted by you from my article was a restatement by me of Nelson's position. It was not my position.
So it is wrong to characterize me as a 'human molecular theory objector'."

Falsifiability
On the question of the use of Karl Popper’s falsifiability criterion in economics, Caldwell states, gives the opinion that
he is not against the use of empirical tests in economics, but that his is against the notion, which he feels is dogmatic,
that falsificationism is the only responsible and legitimate methodology available to economists. [5]

Samuelson
Caldwell claims that American economist Paul Samuelson culled some of this ideas from a reading of the physics of
Percy Bridgman. [2]

Social physics
In 2010, Caldwell was the editor of a collected works set of Austrian economist Friedrich Hayek (1899-1992),
including a chapter on the social physics of Henri de Saint-Simon and Auguste Comte, in which, for example, Hayek,
notes that, in 1817, Saint-Simon offered the newly christened aged-nineteen École Polytechnique graduate Comte
(who had steeped himself in the writings of Joseph Lagrange), a position of secretary. [3]

Education
Caldwell completed his AB in economics (1974) at the College of William and Mary and his PhD (1979) in economics
at the University of North Carolina, Chapel Hill. Presently, he is a professor of economics at Duke University,
specializing in the history of political economics.

References
1. Caldwell, Bruce J. (1992). “Commentary on Alan Nelson’s ‘Human Molecules’”, in N. De Marchi (ed.) PostPopperian Methodology of Economics
(pgs. 135-49). Recovering Practice. Boston: Kluwer Academic Publishers.
2. Nelson, Alan. (1992). “Reply to Bruce Caldwell's Commentary on ‘Human Molecules’”, in N. De Marchi (ed.) PostPopperian Methodology of Economics. Recovering Practice. Boston: Kluwer Academic Publishers, pgs. 135-49.
3. (a) Hayek, Friedrich A. (2010). Studies on the Abuse and Decline of Reason (edited by Bruce Caldwell) (ch. 13: Social
Physics: Saint-Simon and Comte, pgs. 200-). University of Chicago Press.
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(b) Friedrich Hayek – Wikipedia.
4. Email communication with Libb Thims (13 Jun 2012).
5. Caldwell, Bruce. (1982). Beyond Positivism: Economic Method in the Twentieth Century (pg. 236). Psychology Press.

External links
● Bruce Caldwell (historian of economic thought) – Wikipedia.
● Caldwell, Bruce (1952-) – WorldCat Identities.
● Bruce Caldwell (faculty) – Duke University.

Califano, Salvatore
In thermodynamics, Salvatore Califano (c.1940-) is an Italian physical chemist noted for
his 2012 monograph Pathways to Modern Chemical Physics, which contains a fairly
cogent historical introduction to thermodynamics in the opening chapter, e.g. the
origin of the term “enthalpy”, biographical information on C.G. Darwin’s α particle
work, among other historical tidbits. [1]

Modern chemical thermodynamics
Califano gives the following cogent synopsis of the formation of "modern chemical
thermodynamics" (see: history) or what seems to be modern chemical-physics as he
terms it:
“The mathematical formalism developed by Gibbs in several papers was utilized by
Gilbert Lewis and Merle Randall in the United States and Edward Guggenheim in
England for the evaluation of free energy and of a large number of chemical
compounds. The book by Lewis and Randall Thermodynamics and the Free Energy of
Chemical Substances of 1923 and that by Guggenheim, Modern Thermodynamics by the Methods of Willard Gibbs of
1933 are the fundamental classics of modern chemical-physics. Before the publication of these two textbooks, the
most known text of thermodynamics, especially in Germany was the 1912 treatise Lehrbuch der Thermodhemie und
Thermodynamik written by Otto Sackur, that, once translated into English in 1917 by the American naturalized
Scotsman George Gibson, became the official textbook of thermodynamics in American universities until 1923, when
it was replaced by that of Lewis and Randall.”
(add discussion)

Education
Califano completed his college education in chemistry in Naples and completed his PhD in chemistry, somewhere,
after which he did post-doctoral studies at the University of Frankfurt, University of Friburg, and the University of
Minnesota. In 1963, he became professor of molecular spectroscopy at the University of Padua and then at the
University of Florence. In 2010, he was emeritus professor of chemical physics of the University of Florence. [2]
Califano is also, of note, one of the co-founders, through his 1991 initiatives, of LENS (European Laboratory for Nonlinear Spectroscopy). [3]

References
1. Califano, Salvatore. (2012). Pathways to Modern Chemical Physics (modern chemical-physics, pg. 15). Springer.
2. (a) Salvatore Califano (about) (Italian → English) – comune.firenze.it.
(b) Salvatore Califano (Curriculum Vitae) – EWACC 2010 International Conference.
3. LENS (Italian → English) – Wikipedia.
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Callaway, Marguerite
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In hmolscience, Marguerite Callaway (1950-) is an American new age business
consultant noted, in business thermodynamics, for her 2006 book The Energetics of
Business, in which she speculates on what she calls “business energetics”, arguing that
there is an energetic component to business operation and particularly to business
startups.

Overview
Callaway's work is part motivation or self-help in style, mixed with new age ideas,
intertwined with a few verbally simplified ideas from science. The following is an
example quote:
“Businesses, like their owners, managers, employees and customers are living
organisms and, therefore, follow the energetic and organic principles of living systems
as well as common economic principles.”
To give an idea, the book culls from individuals such as Carl Jung, Mihály Csíkszentmihályi, Rupert Sheldrake, among
others. The book does not, to clarify, use the term “energetics” in the Wilhelm Ostwald sense, but rather speculates,
for the most part on the “workings of the energy field that envelops our physical body”, a subject Callaway spent a
year studying in 2003. The impetus behind the writing of the book is captured by the following question, she found
herself asking repetitively: “wouldn’t it be useful to explain the underlying energetics of collective human activity
such as businesses in a way that would make it useful to business owners themselves?” The science of energetics, to
note, is thermodynamics, a term which Callaway does not use.

Difficulties on theory
A downfall of the Callaway's work, similar to other new age authors, steeps theory on the premise that there exists a
“living energy” of the universe, which is a synonymous term akin to the now defunct: vitalism, living force, elan vital
theories of the nineteenth century.

Education
Callaway completed her undergraduate work at Northwestern University, her MS from Cornell University, and MBA
from the University of Chicago.
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External links
● Marguerite Callaway (about) – OdeMagazine.com.

Callen, Herbert
In thermodynamics, Herbert B. Callen (1919-1993) was an American physicist, of the
MIT school of thermodynamics, noted for the 1985 second edition of his
thermodynamics textbook Thermodynamics an Introduction to Thermostatistics, one of
the most-referenced thermodynamics publications, especially in the physics
community. The popularity of Callen's textbook, the second edition to his 1960
textbook Thermodynamics: an Introduction to the Physical Theories of Equilibrium
Thermostatics and Irreversible Thermodynamics, is due in large part to the popularity of
Callen’s 1951 paper “Irreversibility and Generalized Noise”, written with Ted A. Welton,
a friend of Richard Feynman's at MIT, which by 1955 had become a “citation classic”,
having been cited in over 370 publications. [2]

Education
Callen completed his BS at Temple University prior to 1945 and his completed his PhD
in 1947, under Hungarian-born American physicist László Tisza, at the Massachusetts
Institute of Technology. In 1948, he became a professor of physics at Pennsylvania
State University, where he remained until his early retirement in 1982, due to Alzheimer’s disease.
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Herbert B. (1985). Thermodynamics and an Introduction to Thermostatistics (2nd ed.). New York: John Wiley & Sons.
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Caloric
In chemistry, the caloric was a supposed form of
matter held responsible for the phenomena of
heat and combustion. [1] The caloric was
considered as a hypothetical elastic fluid-like
substance, that when introduced into bodies was
considered as the the repulsive cause that
separates the particles of matter from each other.
[2]

Overview
The term "calorique" (caloric) was introduced in
1787 by French chemist Guyton de Morveau,
working in coordination with French chemist
Antoine Lavoisier, Savoyard chemist Claude
Berthollet, and French chemist Antoine de
Fourcroy in a paper presenting the suggestions on
the reformulation of the chemical nomenclature.
[3] Lavoisier, in 1777, had formerly used the
names igneous fluid and matter of heat for the
hypothetical fluid. [4] The postulate of the caloric
particle came to be known as the "caloric theory".

A depiction of English science writer Jane Marcet's 1805 sand-marble
illustrative model of capacity of a body for caloric (see: heat capacity),
in which the sand represents the "caloric" and the ping pong balls
represent the atoms, according to which a given body will have so
much capacity for caloric, i.e. heat as it was viewed in that period. [7]

In a 1780 memoir titled “On Combustion in General”, Lavoisier presented his new theory of combustion, with five key
points:
(a) In combustion, there is disengagement of the matter of fire (caloric) or of light.
(b) A body can burn only in pure air [oxygen gas].
(c) There is “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.
(e) Pure air is compound of the matter of heat (caloric) or of light with a base; where 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, which appears as flame, heat, and light.
In this theory, as contrasted with the older phlogiston theory, which situated the matter of fire (phlogiston) in the
combustible, the matter of heat was theorized to be located in pure air. [5] In 1789, Lavoisier published the following
listing what he considered to be the 33 known elements, including caloric:

In 1799, English chemist William Jackson, in his “A Synopsis of the Chemical Characters: Adapted to the New
Nomenclature”, presented the following basic chemical elements or what he referred to as “examples of simple
characters” (left) and “examples of compound characters” (right), i.e. chemical compounds: [6]
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compounds

Accordingly, we have the following conception of ice (solid) to water (liquid) to vapor (gas) transitions:

↔

↔

which seems to signify or conceptualize the logic that ice is a chemical compound of oxygen and hydrogen with no
caloric (no vertical line), water that of oxygen and hydrogen with some caloric added, signified by the caloric
character (vertical line) on top, and vapor of water that of oxygen and hydrogen with more caloric, signified by the
caloric character (vertical line) at the bottom of the compound symbol.
In 1805, English introductory science writer Jane Marcet, in her Conversations on Chemistry, gave the following
Q&A summary conception of caloric: [7]
Mrs B: Your reasoning is very good, as far as conducting power is concerned; but facts, as established by decisive
experiments, overturn your theory, and leave no doubt that the quantity of caloric which enters into various
substances to produce in them the same thermometric effect, is very different; and hence they are said to possess
different capacities for caloric.
Caroline: What do you mean by the capacity of a body for caloric [see: heat capacity]?
Mrs B: I mean a certain disposition of bodies to require more or less caloric for raising their temperature to any given
degree of heat. Perhaps the fact may be illustrated thus:
Let us put as many marbles into this glass as it will contain, and pour some sand over them; observe how the sand
penetrates and lodges between them. We shall now fill another glass with pebbles of various forms; you see that
they arrange themselves in a more compact manner than the marbles, which, being globular, can touch each other
by a single point only. The pebbles, therefore, will not admit so much sand between them; and consequently one of
these glasses will necessarily contain more sand than the other, though both of them be equally full.
Caroline: This I understand perfectly. The marbles and the pebbles represent two bodies of different kinds, and the
sand the caloric contained in them; and it appears very plain, from this comparison, that one body may admit of
more caloric between its particles than another.
(add discussion)

See also
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● Re-establishment of equilibrium in the caloric
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Caloric theory
In chemistry, caloric theory was a postulate that heat was composed of a type of fluid made of indestructible
particles called "caloric". The fluid was conceived as being able to pass into the pores of bodies, such that the more
caloric that was in the space of the pores the more the body had a tendency to expand, due to the action of heat. The
caloric theory was developed in the late 18th century by French chemist Antoine Lavoisier; it supplanted the older
17th century "phlogiston theory", developed German chemist Georg Stahl, in the explanation of many aspects of heat
and light. [1] The caloric theory was superseded, in a general sense, by the mechanical equivalent of heat, during the
years 1798-1843, and the concept of "entropy", during the years 1850 to 1865.

History
The caloric theory was established in the late 18th century by French chemist Antoine Lavoisier, who between 1768
and 1787 published over sixty papers leading to his theory of combustion, in which the process of combustion
resulted in the release of "caloric" particles. [2] His caloric theory of combustion found its way to the physicists of the
world principally through the famous publication of this 1789 textbook Elements of Chemistry. In 1777, Lavoisier
outlined the view that in every combustion there is a disengagement of the matter of heat (or igneous fluid) or of
light. [3] In 1786, he proved that the “matter of heat” is weightless by showing that phosphorous burned in air in a
closed flask, with no appreciable change in weight. [4] In 1787, French chemist Guyton de Morveau, working in
coordination with Lavoisier, Savoyard chemist Claude Berthollet, and French chemist Antoine de Fourcroy, named the
matter of heat “calorique” (caloric). [5] In 1789, in reference to their work in reformulating the chemical
nomenclature, Lavoisier states: [6]
“We have distinguished the cause of heat, or that exquisitely elastic fluid which produces it, by the term caloric.”
The start of the downfall of caloric theory was Benjamin Thompson's 1798 cannon boring experiment; then in 1824,
the teetering point of the theory was reached in the work of French engineer Sadi Carnot who used the theory in his
Reflections on the Motive Power of Fire, but began to recant his views in his personal notes. Caloric theory was
eventually superseded or rather upgraded to entropy theory, beginning in 1850 by German physicist Rudolf Clausius.
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● Lavoisier’s Caloric Fluid Theory (early attempts to understand the nature of heat), physics department, University of
Virginia.

Calvin, Melvin
In science, Melvin Calvin (1911-1997) was an American chemist, a scientifically-coded
closet theist, noted for []

Chemical evolution
In 1949, Calvin had a "period of recuperation after an illness" (see: genius hiatus effect)
during which time he was led to ruminate on the following objective: [1]
“The tools of chemistry and physics were developed in precision, and concepts of
biochemistry and biology were evolving in generality, so that investigations into the
earliest period—that borderland between non-living and the living—became possible.”
(add discussion)

Religion
Calvin's writing are very religion soaked. In 1967-68, as Eastman professor at Oxford,
Calvin gave a series of lectures, entitled Chemical Evolution, wherein he expounded in this "borderland", albeit one
such that in the preface he is using the words "primary creation" and "final creation", in respect to his manuscript
(lecture notes) turned book, which is but god code. On page two, Calvin is already citing the Bible, Genesis, and how
his book will be concerned with the "fifth day" of creation.

Photosynthesis
In 1961, Calvin won the Nobel Prize for his work on the assimilation of carbon dioxide during photosynthesis. [2]

Advisors | Students
Anti-reductionist Michael Polanyi was Calvin’s academic advisor; Dean Kenyon was one of Calvin’s religiously-goneawry noted students.

Quotes
The following are noted quotes:
“The study of chemical evolution is based on the assumption that life appeared on the surface of the earth as a result
of the normal operation of the laws of physics and chemistry. This implies there must have been a period of time in
the earth’s history that encompassed the transition between a ‘non-living molecular population’ on its surface and a
population of ‘molecular aggregates’ that we would call living.”
— Melvin Calvin (1969), Chemical Evolution (pg. v)

“As I try to discern the origin of that conviction, I seem to find it in a basic notion discovered 2,000 or 3,000 years ago,
and enunciated first in the western world by the ancient Hebrews: namely that the universe is governed by a single
god, and is not the product of the whims of many gods, each governing its own province according to his own laws.
This monotheistic view seems to be the historical foundation for modern science.”
— Melvin Calvin (1969), Chemical Evolution (pg. 258) (Ѻ)(Ѻ); see also: Critias hypothesis disproof (Ѻ)
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Cameron, Elizabeth
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In hmolscience, Elizabeth Cameron (1857/60-1944), or “Lizzie Sherman”, prior to her
1878 arranged marriage, to senator J. Donald Cameron, and “Elizabeth ‘Lizzie’ Sherman
Cameron”, thereafter, was, supposedly, American physical humanities historian Henry
Adams' side relationship love affair in whom, via some 100s of letters, written over the
years 1883 to 1912, he confided in a number of telling things, e.g. "No one shall
persuade me that I am not a phase" (1908), in respect to his physicochemical belief that
he was some type of chemical "equilibrium" atomic arrangement, defined by the
chemical thermodynamics of American engineer Willard Gibbs.

Overview | Pre Clover
In Jan 1881, Adams met Cameron for the first time in the drawing room of the house of
John Hay can Clara Hay. [1] On 19 May 1883, when Cameron and her husband departed
for Europe, Adams initiated a correspondence with Cameron, expressing unhappiness
with her departure and his longing for her return. On 7 Dec 1884, exactly one year
before the suicide of Clover Adams, Henry Adams' wife, Adams wrote to Cameron:
“I shall dedicate my next poem to you. I shall have you carved over the arch of my stone doorway. I shall publish your
volume of extracts with your portrait on the title page. None of these methods can fully express the extent to which I
am yours.”
On 12 Apr 1885, Adams, while on an extended work stay-over in Washington, wrote Clover the following:
“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.”
It would seem, here, to be the case, speculatively speaking, that the three human molecules Adams had in mind in
this statement, subsequently, would have been himself, his side love affair Elizabeth Cameron, and his wife Clover
Adams. On 4 Dec 1885, two days before her suicide by cyanide (Dec 6 or 7), Clover Adams, visited Elizabeth Cameron,
who was then three-months pregnant. [1]
(add discussion)

Overview | Post Clover
On 15 Sep 1908, Adams, at the age (reaction extent) of 70, wrote Cameron about his Jul 1908 mental paralysis
incident, confiding in her that he might have two more years left before his mind goes: [3]
“If I can get two more years, without a breakdown, I shall do well enough, but I doubt it. The margin is wide.”
On 29 Sep 1908, Adams wrote Cameron the following telling insight about his encounter with the chemical
thermodynamics equations of Willard Gibbs: [4]
“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. No one shall persuade me that I am not a phase.”
On 24 Jan 1910, in his letter to Cameron, Adams, supposedly, according to American social energetics historian Eric
Zencey (1983), “smirked”, or something to this effect, that the terms he employed in his entire physicochemical
dynamic theory of history were but metaphor. [2] This, however, may be a distortion of facts (check), as Zencey
frequently gets his facts wrong or misaligned. Moreover, this does not at all conform to Adams five decade long
modus operandi.

Other
The following is another noted correspondence in need of fact checking:
“The solution of mind is certainly in the magnet.”
— Henry Adams (1908), “Letter to Charles Gaskell (or Cameron (check))” (Sep)

Birth date
There seems to be some inconsistency in respect to Cameron's birth date. Biographer Arline Tehan states that on the
time of her marriage on 9 May 1878, Cameron was 20-years old, which situates her birth date at 1858. [1]
FindAGrave.com lists her as born 10 Nov 1860 died 1944. [5] Adams family biographer Paul Nagel states that she was
born 10 Nov 1857. [6]
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Camp Quest
In education, Camp Quest is a summer camp, at about 16+ locations
in America and Europe, tagline the "secular summer camp", designed
for children from atheist, agnostic, humanist and freethinking families,
skeptics, rationalists, and others who hold a naturalist, nonsupernatural world view.

Overview
In 1995, Camp Quest was proposed by American attorney Edwin Kagin
(1940-2014)—son of a Presbyterian minister, who was a boy scout as
a child, a group that excludes non-theists, but turned freethinker in
the late 1980s, in 1991 joining the Free Inquiry Group of greater
Cincinnati and Norther Kentucky, later serving as vice president—as a
non-theist alternative to boy scouts for kids who are free thinkers. On
11 Aug 1996, first camp began, as a project of FIG, with Kagin as camp
director, and 20 kids, and about 10 adults, in Boone County, Kentucky,
at the Bullitsburg Baptist Church camp, which they rented for the
week (and had to cover up all the “god this” and “god that” slogans
A 2012 Camp Quest poster (Ѻ) for atheist and
and sayings). The term QUEST is an acronym for Question,
secular kids of military atheists and secular
Understand, Explore, Search, Test. [2]
humanists (MASH) (Ѻ) of Fort Bragg, North
In 2015, American electrochemical engineer Libb Thims, with
Atheism Reviews co-host Thor, in their 3.5-hour “Zerotheism for Kids” Carolina.
class, given to six kids (ages: 2,6,7,9,10,11) on the topic if zerotheism,
showed segments, in the class, video lecture part #4 and #6, of one of the camp quest kids talking about how they
don’t believe in god, their relation to other believer kids, and morals. [4]

Quotes
The following are related quotes:
“The point of the camp is not a case of being told what to think, about concepts such as god, just how to think.”
— Samantha Stein (2009), Camp Quest organizer, BBC News Interview [1]

“Religious beliefs can hinder moral behavior.”
— BBC reporter (2009), “On what kids are taught at Camp Quest” [1]
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Campbell, Jeremy
In science, Jeremy Campbell (1931-) is an English-born American writer noted for his 1982 book
Grammatical Man: Information, Entropy, Language, and Life, “an attempt to tell the story of
information theory and how it evolved”, for his 1983 two cultures contributions, and for his 2006
The Many Faces of God, which outlines how Isaac Newton and his generation altered the medieval
definition of God from one interpreted through divine messengers to an all-knowing, autocratic
God who watched over the scientific wonders of the universe, arguing that religions harbor a
secret fear that science may one day explain God away.

Information | Wiener, Weyl, and Neumann
Campbell, in his 1982 Grammatical Man: Information, Entropy, Language, and Life, reports his
communication interviews, via letters and conversations, of several key figures surrounding the famous 1948 article
“A Mathematical Theory of Communication” by American electrical engineer Claude Shannon, the creator of
information theory. [1] Campbell gives a simplified and positive spin on the relation between information and
thermodynamics, in a way that positions information as an equal counterpart to matter and energy. [2]
Campbell reports that Shannon may have first come across the notion of entropy from American mathematician
Norbert Wiener, noted for his 1948 entropy-themed book Cybernetics, whom Shannon studied under at MIT in the
early 1930s. In 1947, for instance, according to electrical engineer Robert Fano, Wiener was said to have walked into
Fano’s room several times, while Fano was working on his doctoral dissertation, touting the phrase “information is
entropy”, then turn around and walk out again without saying another word. Campbell also claims that the notion of
an information measure with an entropy form came to Shannon when he was a research fellow at Princeton in 194041, while studying under German mathematician Hermann Weyl. [2] In reference to the infamous entropy quotation
by Hungarian-born American chemical engineer John Neumann that “no one knows what entropy is”, supposedly said
to Shannon, in circa 1940s, on a suggestion as to what to call his new information variable, Campbell reports that: [2]
“Shannon does not remember von Neumann giving him such advice. However, Myron Tribus has a clear recollection
of hearing Shannon tell him this story during a conversation in Shannon’s office at MIT on April, 1961.”
Much of this historical fog surrounding the origins and history of information theory was clarified in 2012 by Libb
Thims. [3]

Education
Campbell, since at least 1983 to 2006, has been the Washington, D.C., correspondent of the London Evening
Standard.
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Campbell, Lewis
In existographies, Lewis Campbell (1830-1908) was a Scottish classics scholar noted for
being one of the main intellectual correspondents of James Maxwell, particularly in
regards to classical subjects, e.g. morality and Greek philosophers.

Overview
In the 1840s, Campbell, at the Edinburgh Academy, developed a friendship with James
Maxwell, initiated in some way, when Campbell helped Maxwell with his bully issues,
after which they began walking to school together. [1] In 1863, Campbell was a
professor of Greek at St. Andrews University. [1] In 1882, Campbell, together with
William Garnett, Maxwell's former demonstrator, published The Life of James Clerk
Maxwell: with Selections from His Correspondence and Occasional Writings, his
collection of Maxwell's correspondence to him, and other items of correspondence he
obtained from others. [3]

Quotes | Related
The following are related quotes:
“One night I read 160-pages of Buckle’s History of Civilization—a bumptious book, strong positivism, emancipation
from exploding notions and that style of thing, but a great deal of actually original matter, the result of fertile study,
and not mere brainspinning.”
— James Maxwell (1857), “Letter to Lewis Campbell” [2]

See also
● Maxwell on the soul
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Camus, Albert
In philosophy, Albert Camus (1913-1960) (RE=47) was a French-Algerian philosopher,
considered a top seven existentialist (Stokes 100), who, via his 1942 essay The Myth of
Sisyphus, initiated a godlessness brand of existentialism, which rejected nihilism,
termed “absurdism”, themed on the conflict or apparent absurdity between (a) the
human tendency to seek inherent value and meaning in existence and (b) the human
inability to find any. Camus’ work was similar to Jean-Paul Sartre, the latter both
praising and being critical of the former. [2]

Nihilism
Camus, supposedly, despised nihilism—which he defined as the impossibility of putting
one’s trust in a religion or in a belief or belief system of some kind—and viewed Fyodor
Dostoyevsky’s novel The Possessed as a prophecy about nihilism's devastating effects.
[3]

Quotes
The following are related quotes:
“The only way to deal with an unfree world is to become so absolutely free that your very existence is an act of
rebellion.”
— Albert Camus (1942), The Outsider
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“Nietzsche was the most famous of God’s assassins.”
— Albert Camus (1942), The Myth of Sisyphus

“An intellectual is someone whose mind watches itself.”
— Albert Camus (c.1946), Notebooks (1942-1951)

“Nobody realizes that some people expend tremendous amounts of energy merely to be normal.”
— Albert Camus (c.1949), Notebooks (1942-1951) [4]

“Contrary to the opinion of certain of his Christian critics, Nietzsche did not form a project to kill god. He found him
dead in the soul of his contemporaries. He was the first to understand the immense importance of the event and to
decide that this rebellion on the part of men could not lead to any renaissance unless it was controlled and directed.”
— Albert Camus (1951), The Rebel: An Essay on Man in Revolt (pg. 68).
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Canard, Nicholas-Francois
In hmolscience, Nicholas-Francois Canard (1750-1833) was a French mathematician and engineer
turned economist noted for []

Overview
In 1801, Canard, in his essay-turned-book Principles of Political Economy, gave his view that supply
and demand are ontologically like contradicting physical forces. [1] American physical economics
historian Philip Mirowski (2004) puts it like this: [2]
“Canard wrote down an equation of forces which determined price under nonspecific
circumstances. Here the sellers and buyers were accorded a single function each, which price as the shared variable;
psychological need is identified as the ultimate source of each function; equilibrium is equated with the balance of
forces. Unfortunately, all specification of the sequence of actions by which equilibrium is brought about is absent, in
clear analogy with d’Alembert’s principle in mechanics.”
Canard's essay “Principles of Political Economy” arose as an attempt to refute the Physiocratic "single tax" thesis.
Contrary to the Physiocrats, Canard posited a labor theory of value, specifically that all wealth arises from the
application of "superfluous" labor. He identified three sources of income: income from land, income from industry
and income from capital. Echoing French economic theorist Richard Cantillon (c.1680-1734) and drawing an analogy
with the circulation of fluids, Canard discussed how these flows need to be balanced to achieve equilibrium and how
the forces of individual interest and competition operate to achieve this balance. He discussed how the economy can
be viewed as a system of markets and discusses how equilibrium prices are determined by the balance of opposing
forces of buyers and sellers.[3]
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Cannon boring
experiment
In experiments, the cannon boring experiment is a 1798
experiment, conducted by American-born English
physicist Benjamin Thompson, in which he boiled water
using the heat generated from the friction of continuous
boring of a cannon. The results and details of the
experiment are discussed in Thompson’s paper “An
Inquiry Concerning the Source of Heat which is Excited by
Friction”, the results of which acted to disprove the thenestablished “caloric theory” of heat, that heat was a type
of indestructible fluid like particle called caloric. [1] To the
amazement of onlookers, Thompson made water boil in
2.5-hours time, without the use of fire, something never
before imagined.

Origin
Thompson gives an account of his interest in discovering
the “hidden nature of heat” during his years, early circa
1790s, at the military arsenal at Munich, as follows: [2]

A possible depiction, drawn by D. Dumon (Ѻ), of Benjamin
Thompson (Count Rumford) in 1798 describing his cannon
“Being engaged, lately, in superintending the boring of
boring experiment at the Munich Arsenal in Germany, in
cannon, in the workshops of the military arsenal at
which water was made to boil (heat was generated) without
Munich, I was struck with the very considerable degree of the use of fire.

heat which a brass gun acquires, in a short time, in being
bored; and with the still more intense heat (much greater than that of boiling water, as I found by experiment) of the
metallic chips separated from it by the borer. The more I meditated on these phenomena the more they appeared to
me to be curious and interesting. A thorough investigating of them seemed even to bid fair to give a farther insight
into the hidden nature of heat; and to enable us to form some reasonable conjectures respecting the existence, or
non-existence, of an igneous fluid: a subject on which the opinions of philosophers have, in all ages, been much
divided.”
(add discussion)

Experiment
When he did actually get around to conduct his experiment in 1798, he showed that the "work" expended by a team
of two draft horses (a 2 horsepower engine), turning a cannon boring drill bit at a rate of thirty-two revolutions per
minute, inside of a cannon barrel, which itself was submerged in a tank of water, will generate "heat" in the cannon
barrel to the effect that it caused the water to boil at 2 hours and 30 minutes. [1] The following is a reconstruction
(Ѻ) of Thompson’s cannon boring experiment, showing the mechanical work of the horses, in turning the bore,
converting into heat, as evidenced by the boiling of water in the tub in contact with the cannon being bored:
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The following are other details and renditions of the experiment:

Left: a rendition of Thompson’s cannon boring experiment from Elmer Burns’ illustrated 1910 book The Story of the
Great Inventions. [4] Right: diagram of some of Thompson's 1798 cannon boring experimental equipment.

Rumford states, in reaction to this un-explained phenomenon of the production of heat without fire, that “it would
be difficult to describe the surprise and astonishment expressed in the countenances of the bystanders, on seeing so
large a quantity of cold water heated, and actually made to boil, without any fire.” [3] The following is an alternative
color rendition of Thompson’s cannon boring experiment: [5]

See also
● Paddle wheel experiment
● Ice-rubbing experiment
● Double-slit experiment
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Capelin, Simon
In hmolscience, Simon Capelin (c.1951-) is an English editor commonly cited and
credited, by a number of authors, e.g. Eugene Stanley, Bertrand Roehner, etc., as
having played a pioneering role (see: HP pioneers), as the physics editorial director at
Cambridge University Press, from circa 1997-present, in the development and
promotion of econophysics, sociophysics, and socio-economic physics. [1]

Cotta
Capelin, in some ways, can be compared to German publisher Johann Cotta, the main
publishing agent behind Goethe's 1809 physical chemistry based Elective Affinities,
which launched the science of human chemistry.

Education
Capelin completed his BS in physics in 1973 at the University of Southampton and his
PhD in biological physics in 1977 at Nottingham University. [4]

Praise | Tribute
The following are noted credit quotes on Capelin:
“In 1995, Eugene Stanley coined the phrase ‘econophysics’ at a meeting in India. At about the same time, Yi-Cheng
Zhang and his group introduced the econophysics webpage: unifr.ch/econophysics . Simon Capelin at Cambridge
University Press led the charge by publishing Stanley’s and other econophysics books. His program there is still
strong. Sadly, econophysics, like nonlinear dynamics, was never recognized by the APS as part of physics. American
physics prefers (nonfalsifiable) string theory to falsifiable approaches to social problems. My university offers one of
the only econophysics PhD programs in the world.”
— Joseph McCauley (2008), “Emergence of Finance Theory and Econophysics” [2]

“Through its physics publishing director, Simon Capelin, Cambridge University Press played a pioneering role in the
development of econophysics.”
— Bernard Roehner (2007), Driving Forces in Physical, Biological and Socio-Economic Phenomena [3]
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Capra, Fritjof
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In hmolscience, Fritjof Capra (1939-) (CR=32) is an Austrian-born American physicist
noted for the publication of his 1996 book The Web of Life, in which he outlines a view
that the ordered formation and emergence of life is a type of emergent, self-organized,
dissipative structure, formed similar to Bénard cell organizations. [1] Capra's
thermodynamic or rather evolution thermodynamics logic is modeled on the
thermodynamics of Belgian chemist Ilya Prigogine, both being types of ontic opening
physics. [2]

Turning point | Mindwalk
The 1990 film Mindwalk (Ѻ), which Daniel Rigney calls "intellectually provocative", to
note, is based on Capra’s 1982 book The Turning Point, which contains notable chapters
on the Cartesian-Newtonian mechanistic models of life and economics, one noted
scene being when the poet, politician, and physicist debate Cartesian reductionism
while standing next to a large mechanical clock. [8] The film, supposedly, contains
dialogues on systems theory, holism, quantum mechanics, and particle physics. [9]

Non-reductive emergent materialism
See main: Non-reductive materialism

The gist argument of Capra's book is nearly identical to that of Cuban-born American philosopher Alicia Juarrero's
1999 Dynamics in Action as well as American neurological anthropologist Terrence Deacon's 2011 Incomplete Nature:
How Mind Emerged From Matter, all of which seem to well classify under the category of "non-reductive materialism
emergence" theory. [5] In 2002, in his symposium presentation “Complexity of Life”, Capra summarized the gist of
this philosophical position as follows: [6]
“This spontaneous emergence of order at critical points of instability, which is often referred to simply as
‘emergence,’ is one of the hallmarks of life. It has been recognized as the dynamic origin of development, learning,
and evolution. In other words, creativity—the generation of new forms—is a key property of all living systems.”
Likewise, in his 2002 The Hidden Connections, Capra employs the classic emergent property argument to make his
point—a tool frequently used by emergentists: [7]
“When carbon (C), oxygen (O) and hydrogen (H) atoms bond in a certain way to form sugar [e.g. glucose
], the resulting compound has a sweet taste. The sweetness resides neither in the C, nor in the O, nor in
the H; it resides in the pattern that emerges from their interaction. It is an emergent property. Moreover, strictly
speaking, is not a property of the chemical bonds. It is a sensory experience that arises when the sugar molecules
interact with the chemistry of our taste buds, which in turns causes a set of neurons to fire in a certain way. The
experience of sweetness emerges from that neural activity.”
This, of course, is but a smoke and mirrors argument, generally done to give a scientific appearance to various
arguments of the proposed existence of things, such as: mind, consciousness, life, mysticism (one of Capra's favorite
terms), among others.

What is life?
See main: What is life? (theories of existence)

In particular reference to the question “what is life?”, Capra states, on the terminology of Prigogine, that life a “far
from thermodynamic equilibrium” system that has emerged, due to the flow of matter and energy, past the
“bifurcation point”. [3] Capra, similar to Prigogine, uses a type of anthropomorphic thermodynamics in his description
of molecular behavior. In his 1996 book, to cite on example, he states:
“Prigogine’s detailed analysis of Bénard cells showed that as the system moves farther away from equilibrium, it
reaches a critical point of instability, at which the ordered hexagonal pattern emerges” and that, during convection,
“heat is transferred by the coherent motion of large numbers of molecules.”
In short, Capra argues that life is a Prigoginean thermodynamics type of phenomenon.

Choice | Humans vs molecules
Capra, ignorant of the fact that humans are molecules (see: human molecule), posits the following backwards view in
regards to human "choice" as compared to molecular "choice": [2]
“Human beings can choose whether and how to obey a social rule; molecules cannot choose whether or not they
should interact.”
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Capra, to back up this erroneous statement, cites Gail Fleischaker (1992) and John Mingers (1995). [4]

See also
● Scrooge Tiny Tim dialogue | Steven Weinberg on Capra
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Caratheodory, Constantin
In thermodynamics, Constantin Caratheodory (1873-1950) was a Greek
mathematician, a student of the Berlin school of thermodynamics in 1900, who is
noted for his pure axiomatic mathematical interpretation of thermodynamics,
specifically his so-called Caratheodory's theorem (or theorem of Caratheodory, as it
has come to be called), centered around a proof of the necessary relation between the
Pfaffian form, differential quantities of heat, and the integrating denominator. [1]

Overview
In Xirokrini on the Bosphorus, Caratheodory worked from July to September 1908 on
his "Studies in the Foundation of Thermodynamics", which he completed in Bonn of
that year, published as a 31-page article in the German journal Mathematische Annalen
in 1909. [2] During this period, he became officially a professor on October 3rd, 1908,
after lecturing in Bonn for two months. Caratheodory commented on this work that it
was the only work that he had thought through from the beginning to the end before
writing it down. He also commented:
“We can derive the whole theory, without assuming the existence of heat, i.e. a physical quantity that differs from
the usually mechanical quantities.”
In his work he reformulated the first and second laws of thermodynamics as the first and second axioms. He then
introduced two assumptions differing from the traditional approach, one that heat was reduced to mechanical work
and second that the system was treated mainly as an adiabatic process instead of a cyclic process. [1] In 1939, Indianborn American astrophysicist Subrahmanyan Chandrasekhar gave the first English presentation of Carathedory's 1908
article in his chapter one to his An Introduction to the Study of Stellar Structure. Of note, there does not seem to exist
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a readily available full English translation of Caratheodory's original article, and most commentary on his work is of a
secondary nature. [3]
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Caratheodory’s
theorem
In mathematical thermodynamics, Caratheodory’s
theorem, Caratheodory’s theory, or theorem of
Caratheodory, is a sort of mathematical proof that the
entropy function exists, which states that there exists
an integrating factor that makes the equation of an
adiabatic process exact. [1] A more detailed
statement is: [2]
“If a Pfaffian expression has the property that, in
every neighborhood of a point P, there are points
which cannot be connected to P along curves which
satisfy the Pfaffian equation, dQ = 0, then the Pfaffian
expression must admit an integrating denominator.”

History

The first English presentation of the so-called Caratheodory
theorem, of Greek mathematician Constantin Caratheodory's 1908
mathematical derivation of the second law or of the proof of the
existence of a state function of quantities of heat, as found in
chapter form given by Indian-born American astrophysicist
Subrahmanyan Chandrasekhar in 1939. [4]

The so-called theory of Caratheodory, as it was called was presented by Greek mathematician Constantin
Caratheodory in his 1908 "Studies in the Foundation of Thermodynamics". [3] The subject of the Caratheodory’s
theorem, as it has since been called in thermodynamics, was first presented in English, in detail, in Indian-born
American astrophysicist Subrahmanyan Chandrasekhar’s 1939 book An Introduction to the Study of Stellar Structure,
chapter one, where he presents the laws of thermodynamics following what he calls “Caratheodory’s axiomatic
standpoint” [4] Soon thereafter, Caratheodory's mathematical version of the second law began to make its way into
the various thermodynamics textbooks.
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Carbon

In chemistry, carbon, symbol C, atomic number 6, is an
element on the periodic table consisting of six protons and six
neutrons, in its nucleus, surrounded by six electrons in orbital
movement about the nucleus, two in tightly bound S-orbitals
and four in loosely bound P-orbitals.
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The following shows the orbital structure of carbon:

Human molecular formula
The position of the element calcium in the average human molecular formula is as follows:

C

E27HE27OE27NE26PE25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23
ZnE22SiE22CuE21BE21IE20SnE20MnE20SeE20CrE20NiE20MoE19CoE19VE18

Carbon-based life
An oft-used ideal in attempting to theorize in the overlapping gray area of the period table of elements, which are
clearly not "alive" and the biological realm of phenomenon, which are considered as being "alive", by virtue of our
ingrained mythological-religious heritage, is the term carbon life (carbon-life), carbon-based life, etc., according to
which carbon-based entities are considered as being alive or living, which is a fact solely due to the "animation" and
"flexibility" inherent in the carbon atom, owing to its four-pronged bonding geometry, which reacts to light stimulus.

Human molecule
In the average human molecule, carbon constitutes 23 percent by mass of the human and is a major elemental
component of carbohydrates and fats. [2]

Hmolscience
In the context of hmol science, when thinkers begin to extrapolate evolution backwards to the atomic-level, in
attempts to figure out or explain human existence, the carbon atom is a frequent stopping point for discussion. Most
of the material substance of the central nervous system, for example, is comprised of hydrogen and carbon, such as
in the animate retinal molecule. English biotechnologist Mark Janes employs a carbon-centric view of a human in his
Mr. Carbon Atom depiction and his 2009 carbonentromorphology theory.

Religion
In the 2010 book The Universe, God, and Us, American writer Provident Peterson outlined the view that humans are
material substance made of atoms that formed from a descendant of the first God-infused Alpha ‘human molecule’,
which itself formed from the first God-infused Alpha atom, which Peterson posits was carbon.

Quotes
The following are related quotes:
“Why should a group of simple, stable compounds of carbon (C), hydrogen (H), oxygen (O), and nitrogen (N),
'struggle' for billions of years to organize themselves into a professor of chemistry? What's the motive?”
– Robert Pirsig, Lila: an Inquiry into Morals (1991)
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Carbon-based
life
In science, carbon-based life refers to
cognizant animated molecular
structures or ‘life forms’ (defunct
term), with the element carbon
functioning as the neurological center
and structural core of its body. The
versatilities of the bonding geometries
and dynamics of the carbon atom,
with its four available valencies or
bonding sites, is what gives carbonbased molecules the ability to be
Left: a depiction of an light-induced animated carbon-based molecule (retinal);
animated when exposed to light and which is similar to a human, also a light-induced animated carbon-based molecule, a
various other reaction environments. CHNOPS+22 molecule specifically. Right: a carbon element tattoo on a human, oft-

Extraterrestrial life

conceptualized as a form of "carbon-based life", who states: “I am a biochemist,
studying to be a molecular biologist, the tattoo is carbon on the periodic table of
elements. Since all living things on this planet at least are carbon based, from a
chemical standpoint, it doesn’t get much more basic than carbon. Hence the tattoo.”
–Erin (2008)

The term ‘carbon-based life’ is a term
popular in extraterrestrial life search
circles, on the hypothesis that
extraterrestrial life, if it exists, must be constructed primarily from carbon. [1]

Light-induced movement
See main: Retinal molecule, Induced movement

In the absence of light, the carbon–carbon bond (red) at carbon 11 adopts a cis configuration and the chromophore
adopts a bent structure (all of the other C=C bonds are trans). The two methyl groups (CH3, blue) at carbon atoms 9
and 13 point away from each other as indicated by the arrows. When exposed to light, retinal absorbs photons and
the double bond at carbon 11 isomerizes from cis to trans and the now ‘all-trans’ retinal molecule straightens. This
process also aligns the two CH3 groups, which now point in the same direction away from the main carbon chain. In
vivo, the straightening of the retinal chromophore causes it to be released from the protein to which it is attached,
because it no longer fits in the binding site. This, in turn, causes a change in the shape of the protein, which triggers a
cascade that ultimately results in an electrical impulse being sent along the optic nerve, leading to visual perception.
[2]
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Cardwell, Donald
In thermodynamics, Donald Stephen Lowell Cardwell (1919-1998) was an English historian of
science noted for his well-referenced 1971 thermodynamics history history book From Watt to
Clausius: the Rise of Thermodynamics in the Early Industrial Age. [1] He also wrote the 1963 book
Steam Power in the Eighteenth Century: a Case Study in the Application of Science and the 1989
James Joule: a Biography, among other books. [2]

Education
Cardwell completed a degree in physics from King’s College, London, in 1939. After serving in the
Second World War, he took history of science courses at the University College London and
sociology seminars at the London school of Economics. In 1964 he joined the University of
Manchester Institute of Science and Technology. [3]
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Quotes
The following are representative quotes:
“The student is usually introduced to the concepts of thermodynamics—the Carnot cycle, the principle of
reversibility, the idea of entropy—in a way which does some violence to credibility. After having been taught science
in terms of the highly abstract systems of mechanics and optics, and a science of heat concerned with the exact
measurements of such abstract quantities temperature and specific heat, he is suddenly asked to accept a mysterious
and entirely unrealistic engine of an almost completely impracticable nature as a fundamental concept of science.
The introduction of the idea of entropy is almost equally abrupt. How or why such a system of thought was
invented is never explained: the student is asked to take it or leave it. The natural reaction on the part of all but the
most remarkably able on the one hand and the most gullible on the other is, surely, to feel that if this represents
scientific thought then it is something the student is entirely unfamiliar with; and this is a conviction that he may
never lose.”
— Donald Cardwell (1971), From Watt to Clausius (pg. xiii)
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Carey, George

Cardwell's 1971 From Watt to
Clausius, wherein he goes from early
heat theories up to the 1865 work of
Clausius. [1]

In hmolscience, George Carey (1845-1924) was an American physician known,
particularly in human chemistry, for the 1919 publication of his The Chemistry of
Human Life in which he set forth the view that: [1]
“Man’s body is a chemical formula in operation and there can be but one law of
chemical operation in vegetable or animal organisms.”
It would by another eighty-one-years (2000) before the first calculation of this formula
would be made by American limnologists Robert Sterner and James Elser. [2] Carey's
person as a "chemical formula in operation view" was a precursor book to the modern
science of human chemistry, according to which the human being is a twenty-six
element molecule (a human molecule) no different than any other molecule in the
universe.

Overview
A significant turning-point thinker in the history of the human molecule concept was American physician George
Carey who, in his 1919 book The Chemistry of Human Life, made an attempt to integrate biochemistry with chemical
affinity logic along with knowledge of active elements into a synthesis of a chemistry of the human being. Although
his work is detracted a bit by religious and other mineral elixir types of healing remedies, he does outline a few gems.
In a truncated opening quote, for instance, Carey points to the idea that: [3]
“The human organism is an intelligent entity that works under the guidance which man has designated as chemical
affinity.”
This seems to be an example of the external force model of human movement. Carey goes on to state that the
human body is a storage battery that must be supplied with the proper elements—chemicals—to set up motion at a
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rate that will produce what we please to call a live body. In commentary on how the laws of chemistry apply
universally, he states:
“There can be but one law of chemical operation in vegetable or animal organisms. When man understands and
cooperates with that life chemistry, he will have solved the problem of physical existence.”
The most interesting point in his book is his statement that:
“Man’s body is a chemical formula in operation”
It would be eighty-one years before Sterner and Elser would actually make an attempt at calculating this formula.
And the addendum ‘in operation’ is a huge topic not yet even begun to be simplified, e.g. as exemplified the fact that
human molecules have 98 percent annual atomic turnover rate, whereas other molecules, such as H20, do not seem
to have such a turnover rate.
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Carey, Henry
In human physics, Henry Carey (1793-1879) (CR=62) (SN:8) was an American physical
science applied sociologist and economist, known as the ‘Newton of social science’
(see: social Newton), noted for his three-volume 1858 The Principles of Social Science,
wherein he uses of physics and chemistry in sociological theory, e.g. his ‘law of
molecular gravitation’ which he says accounts the aggregation of people in larger cities,
among numerous other theories. [1] The following is the gist of Carey's position on
what constitutes the "subject of social science", as he sees things:
“The laws which govern matter in all its forms, whether that of coal, clay, iron, 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.”
as summarized by American sociologist Alan Sica (2012), based on his reading of
Russian-born American sociologist Pitirim Sorokin's 1928 discussion of Carey's theories.
[5] Austrian social economist Werner Stark (1962) interprets Carey's "man is the
molecule of society" definition to mean that people are ‘human molecules’, which Stark defines as "power-points"
which push and pull until a certain equilibrium is reached. [6]

Social gravitation
Carey’s principle of social gravitation or ‘law of molecular gravitation’, supposedly having been influenced by the
earlier 1841 work of Friedrich List, expounding on the view that 'human molecules' tend to attract into the formation
of large cities, is given as such:
“Gravitation is here, as everywhere else in the material world, in the direct ratio of mass, and in the inverse one of
the distance. 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.”
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Gravity, according to Carey, creates a foci of human
aggregation.

Affinity
Carey, in his chapter VIII, ‘On the Formation of Society’,
seems to have outlined some excellent Goethe-style
ideas on how chemical affinity relates to movement of
humans. He states:
“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.”
This is a near-classic quotation. Very excellent. In a
modern sense, this is really good theory, with deep
insight, very rare to come by.

Social heat
In introducing the topic of social heat between reactive
human molecules in society, according to Stark, Carey
states:
“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.”

Carey's' 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. [4]

Then, in what seems to be a citation of BerthelotThomsen 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.

Influence
In the opening section to his 1954 article “The Uses and Abuses of Analogy”, English physicist Vera Daniel cites Carey
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who, he says, stated, among others, an analogy between gravitation and the concentration of people in a town: all
particles of matter attract on another in direct ratio to their mass, and in inverse ratio to their distance. Analogously
people attract one another also in direct ratio to their mass, and inverse ratio to their distance, and so they condense
in towns. [2] Carey’s social mechanics conceptions were heavily influential to thinkers including: Pitirim Sorokin, John
Q. Stewart, Werner Stark, William Warntz, to name a few.

Education
Carey was the son of Irish-born American social commentator, political economist, and publisher Mathew Carey
(1760-1839), publishing associate of Benjamin Franklin, political associate of John Adams, and author of Essays on
Political Economy; or, The Most Certain Means of Promoting the Wealth, Power, Resources, and Happiness of Nations,
Applied Particularly to the United States (1822). In 1825, Carey senior retired and left the publishing business to his
son, Henry Carey, and his son-in-law Isaac Lea, during which time they published works such as: The Encyclopedia
American and A Dictionary of German Lexicon. Henry Carey retired from the publishing business in 1838, while
publishing his 4-volume Principles of Political Economy. Carey, into the 1850s, is described, by Trevor Barnes, as a
retired autodidact. [7]

Praise | Tribute
The following are noted points of praise, tribute, and or commentary quotes:
“In 1858-59, Carey gathered the fruits of his lifelong labors into The Principles of Social Science, in three volumes. This
work is a most comprehensive as well as mature exposition of his views. In it Carey sought to show that there exists,
independently of human wills, a natural system of economic laws, which is essentially beneficent, and of which the
increasing prosperity of the whole community, and especially of the working classes, is the spontaneous result—
capable of being defeated only by the ignorance or perversity of man resisting or impeding its action. He rejected the
Malthusian doctrine of population, maintaining that numbers regulate themselves sufficiently in every well-governed
society, and that their pressure on subsistence characterizes the lower, not the more advanced, stages of civilization.
He denied the universal truth, for all stages of cultivation, of the law of diminishing returns from land.”
— Anon (1911), Encyclopedia Britannica [10]

“Carey’s Principles of Social Science is one of the most conspicuous attempts in the second half of the nineteenth
century at a physical interpretation of social phenomena.”
— Pitirim Sorokin (1928), Contemporary Sociological Theories (pg. 13)

Quotes
The following are noted quotes:
“Man, the molecule of society, is the subject of social science.”
— Henry Carey (1958), Principles of Social Science (pg. 41)

“The laws which govern matter in all its forms, whether that of coal,
clay, iron, pebble stones, trees, oxen, horses, or men, are the same.”
— Henry Carey (1958), Principles of Social Science (pg. 62); quoted in Sorokin
(pg. 13); quoted in Barnes (pg. 3) [8]

“The great law of molecular gravitation … man tends of necessity to
gravitate toward his fellow man [sic] … Gravitation is here, as
everywhere else in the material world, in the direct ratio of the mass
and in the inverse one of the distance.”
— Henry Carey (1858), Principles of Social Science (pgs. 42-43); quoted in
Tocalis (pg. 68); quoted in Barnes (pg. 3) [9]
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Carli, Filippo
In hmolscience, Filippo Carli (1876-1938) was an Italian sociologist noted for works, e.g.
Sociological Theories (Le teorie sociologiche) (1925), which, according to Pitirim Sorokin’s 1928
“mechanistic school” classification, make him one of the chief representatives of “mathematical
sociology” division, along with Vilfredo Pareto. [1]
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Carlin, George
In philosophy, George Carlin (1937-2008) was an American stand-up comedian noted
for his 1992 “entropy fan” skit, wherein he defines himself as a fan of entropy, and for
his 1999 "god skit", wherein he makes a parody of religion as but a bit bullsh*t story. [1]

Entropy
In 1992, Carlin gave the following routine in one of his stand-ups: [2]
“I'm a bit perverted, but it amuses me that no one can really trust the water anymore.
And the thing I like about it the most is, it means the system is beginning to collapse,
and everything is slowly breaking down. I enjoy chaos and disorder, not just because
they help me professionally, they're also my hobby, you see, I'm an entropy fan. I'm an
entropy fan, when I first heard of entropy in high school science I was attracted to it
immediately. When they told me that in nature all systems are breaking down, I
thought what a good thing, what a good thing, perhaps I can make some small
contribution in this area myself.
And of course it's not just in nature, in this country, the whole social structure just beginning to collapse, you
watch, just beginning now to come apart at the edges and the seams. And the thing I like about that, is that it means
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it makes the news on television more interesting,... The planet will be here for a long, long, long time after we're
gone, and it will heal itself, it will cleanse itself, cause that's what it does. It's a self correcting system..." The decay
and disintegration of this culture is astonishingly amusing if you are emotionally detached from it... I sincerely believe
that if you think there's a solution, you're part of the problem. My motto: Fu*% Hope!”
(add discussion)

Religion | Atheism
In 1999, Carlin, in atheism circles, did his famous so-called "god skit" on religion: [3]
“When it comes to bullsh*t, big-time, major league bullsh*t, you have to stand in awe of the all-time champion of
false promises and exaggerated claims, religion. No contest. No contest. Religion. Religion easily has the greatest
bullsh*t story ever told. Think about it. Religion has actually convinced people that there's an invisible man living in
the sky who watches everything you do, every minute of every day. And the invisible man has a special list of ten
things he does not want you to do. And if you do any of these ten things, he has a special place, full of fire and smoke
and burning and torture and anguish, where he will send you to live and suffer and burn and choke and scream and
cry forever and ever 'til the end of time! But He loves you. He loves you, and He needs money! He always needs
money! He's all-powerful, all-perfect, all-knowing, and all-wise, somehow just can't handle money! Religion takes in
billions of dollars, they pay no taxes, and they always need a little more. Now, you talk about a good bullsh*t story.
Holy sh*t! ”
(add discussion)

Quotes
The following are other noted quotes:
“Religion is like drugs, it destroys the thinking mind.”
— George Carlin (c.1999) (Ѻ); a seeming play on the "religion is the opium of the masses" ideology
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Carlyle, Thomas
In hmolscience, Thomas Carlyle (1795-1881) was a Scottish philosopher and historian
noted for []

Overview
In 1837, Carlyle, in his The French Revolution, described the members of the StatesGeneral of 1789 and the National Convention into which it was transformed as
gravitating bodies (see: social gravitation): [1]
“Every reunion of men, is it not, as we often say, a reunion of incalculable influences;
every unit of it a microcosm of influences;—of which how shall science calculate or
prophesy! Science, which cannot, with all its calculuses, differential, integral, and of
variations, calculate the problem of three gravitating bodies, ought to hold her peace
here, and say only: In this National Convention there are seven hundred and forty-nine
very singular bodies, that gravitate and do much else;—who, probably in an amazing
manner, will work the appointment of Heaven.”
The following is a picture of the May 5, 1789 meeting of the States-General in the Grands Salles des Menus-Plaisirs in
Versailles, France, showing the 749 singular bodies Carlyle speaks of: [2]
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Individualism

In 1837, Carlyle described the members of the States-General of
1789 and the National Convention, depicted above, into which it
was transformed, as gravitating bodies (see: social gravitation).

Carlyle, among historians, is noted for his so-called
“great men” theory of history, which Henry Buckle
argued against, in its place advocating the belief in the
possibility of applying scientific treatment to historical
problems, and for his “individualism argument”
according to which the historian is supposed to know
the knowledge of every act and thought of every
individual of a given time in order to write history,
which Morris Zucker argued against, stating to the
effect that just as the metallurgist in a steel mill does
not need to know the actions of every electron and
atom of the material he works with to make steel so
too does the historian not need to know the actions of
every single person to write history.

Goethe

Carlyle described German polyintellect Johann Goethe as the “wisest of us all” and his disciple James Froude was the
first English translator (1854) of Goethe’s most dangerous work, namely his 1809 faith-shattering physical chemistry
based novella Elective Affinities.

Other
Carlyle was an associate of John Mill notable, together with Jeremy Bentham, as being a founder of utilitarianism; the
latter of which is described by Stark classification as being a secondary form of mechanistic social thought.
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Carnot, Hippolyte
In science, Lazare Hippolyte Carnot (1801-1888) was a French statesman notable for
being the son of École Polytechnique founder Lazare Carnot and younger brother of
French physicist and thermodynamics founder Sadi Carnot. Sadi was known to have
given Hippolyte a copy of his famed 1824 manuscript On the Motive Power of Fire to
read so to make sure that it was intelligible to the layperson or non-scientist. [1] In
1872, Hippolyte wrote an essay on Sadi's life, now considered as the principle source of
information on Sadi Carnot; an essay that was latter reprinted in 1878 in a new edition
of Sadi Réflexions (1824), together with some of his unpublished manuscripts. [2]
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Carnot, Lazare
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In science, Lazare Carnot (1753-1823) was a French engineer, mathematician, and
politician, father of thermodynamics founder Sadi Carnot (and his brother Hippolyte
Carnot), who in 1794, working in coordination with French mathematician Gaspard
Monge, founded École Polytechnique the hotbed of science in the early 19th century.
Beginning in 1784, Lazare published several books on the geometric physics of
machines, in general, those such as screw presses, pulleys, water wheels, wind mills,
electromagnetic devices, in which he set out to show that in all variations of machines
there existed fundamental principles of operation and limits to operation owing to the
geometry of movement of the parts and the laws of force. This universal machine
theory set forth a framework of logic with which Sadi Carnot would later tackle the
general laws of the operation of heat engines, in 1824.

Overview
Lazare was born in Nolay (Gold Coast), Côte-d'Or, and first was educated in Burgundy
at the Collège d’Autun, an artillery and engineering prep school. In 1771, he entered
the Mezieres School of Engineering, where he had met and studied with the likes of
Benjamin Franklin (IQCB=173), at the age of twenty and obtained commission as a lieutenant in the Prince of Condé’s
engineer corps. It was here that he early made a name for himself both in the line of physics and in his work in the
field of fortifications. Although in the army, he continued his study of mathematics. In 1784, Lazare published his first
work Essay on Machines (Essai sur les machines en général) which contained a statement that foreshadowed the
principle of energy as applied to a falling weight. In 1797, he published Reflections on the metaphysics of infinitesimal
calculus (Réflexions sur la métaphysique du calcul infinitesimal); a title that likely later served as a model for Sadi’s
Reflections on the Motive Power of Fire, the founding paper of thermodynamics, written in 1824.
At the turn of the century, he had published three scientific books The correlation figures of geometry (De la
correlation des figures de geometrie) (1801), Geometrie de position (Geometrie de position) (1803), and a
mathematical work entitled Fundamental Principles of Equilibrium and Movement (Principes fondamentaux del'
equilibre et du mouvement) (1803), a discussion on the efficiency of olden machines, such as pulleys and inclined
planes, all of which were translated into German. [3] Lazare used German polymath Gottfried Leibniz's calculus (over
that of Newton’s) and also made fine use of Leibniz's ideas about mechanical energy conservation. He pointed out,
for instance, that an imaginary perfect waterwheel, none of the water's energy would go to waste. None would be
dissipated, and all the motion would be completely reversible. If the perfect waterwheel were run backward, it would
become the perfect pump. [2]

Magdeburg steam engine
In 1816, following Napoleon’s final defeat at Waterloo, Lazare, the only general of Napoleon’s army to never be
defeated, went into exile in the German city of Magdeburg, where he occupied himself with science. [3] Lazare’s
interest soon turned to steam engines, with the first steam engine coming to Magdeburg in 1818. [1] Sadi soon
visited him in Magdeburg in 1821 and it likely that Lazare influenced his son with his thoughts on the universal
principle of heat engines in general; for, within three years, in 1824, Sadi Carnot would publish his masterpiece on the
thermodynamics of steam engines.
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Carnot, Sadi
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In thermodynamics, Sadi Carnot (1796-1832) was a French engineer
who seeded the science of thermodynamics with the self-published
1824 treatise Reflections on the Motive Power of Fire and on Machines
Fitted to Develop that Power, a short booklet on the generalized
theory of heat engines, out of which sprang instrumental physical
models, namely: Carnot engine, Carnot cycle, and Carnot's principle,
the latter of which being precursor to the second law of
thermodynamics. The term Carnotian revolution refers to the
revolution brought about in science in century to follow Carnot's
Reflections.

Education
Sadi was born June 1796 in Paris to French mathematical engineer
Lazare Carnot, founder of the world's leading engineering school the
École Polytechnique (first so-called "school of thermodynamics") of
the day, and Sophie Dupont, the daughter of a well-off family of Saint- 1813 portrait of Sadi Carnot, at the age of 17 in
Omer. In August of 1807, Lazare decided to take care of the education his Polytecnique uniform, by Louis Boilly.
of his two sons, Sadi and younger brother Hippolyte Carnot, and
teaches them math, science, languages, and music. In 1812, Sadi entered the École Polytechnique, graduating two
years later.
In 1818, Carnot retired into a general staff position, at half pay, into “voluntary obscurity” in Paris. There,
however, he was said to gravitate to the Conservatoire des Arts et Metiers, a recently founded technological
museum, offering lectures to the general public. Here, supposedly, Carnot fell into the association of brother-in-laws
Nicholas Clement and Charles Bernard Desormes, who did joint research on the physics of steam engines. All three,
were said to have felt a need to boost France’s mills and factories industry operations, and that the way to do this
was to better understand the principles behind the operation of steam engines. Carnot devoted the years 1820 to
1824 to this effort. [9]
In 1824, Sadi self-published his
treatise Reflections on the Motive Power of
Fire and on Machines Fitted to Develop that
Power, in an edition of 600 copies. In this
work, Carnot's overall aim, stimulated by
the earlier work of his father, on the
universal nature of geometric operation
and force constraints of machines, was to
outline the general principles and laws of
the phenomenon of the production of
Men of the Carnot family: Lazare Carnot (father), Sadi Carnot
motion by heat not only to steam engines
(thermodynamicist), and Hippolyte Carnot (brother).
but to all imaginable heat-engines,
whatever the working substance and whatever the method by which it is operated. Other terms or concepts
introduced by Carnot include: working substance, motive power, "re-establishment of equilibrium in the caloric",
thermodynamic efficiency, among others.
In 1834, Carnot's Reflections was put on a graphical footing by French physicist Émile Clapeyron. [2] It was
through Clapeyron that Carnot's theories were introduced to German physicist Rudolf Clausius who, beginning in
1850, was thus stimulated to spend 15-years writing the monumental Mechanical Theory of Heat, through which
"entropy" and the second law of thermodynamics were introduced.
The key point of Carnot's work that goaded Clausius to such an effect was Carnot's postulate, based on the faulty
caloric theory, that "no change occurs in the condition of the working body" in a complete heat engine cycle. Clausius
sought to remidy this statement by introducing a new variable to science dQ/T called "entropy" that in any heat
engine process (cycle), which is in any way possible, increases, meaning that energy is used by the molecules of the
working body on each other as they change their physical condition of state or configuration during each step of an
expansion or contraction due to the action of a heat gradient.
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Thermodynamics
The paragraph that interested Clausius to such an effect, via his
reading of Clapeyron's 1834 paper, in reference to the process in
which work is done by heat through the medium of a working body in
alternate contact with a heat gradient, is Carnot’s postulate that (as
quoted by Clausius): [4]
“No heat is lost in the process, but that the quantity of heat remains
unchained … this fact is not doubted; it was assumed at first without
investigation, and then established in many cases by calorimetric
measurements. To deny this would overthrow the whole theory of
heat, of which it is the foundation.”
This paragraph is the core of the science of thermodynamics. The term
"quantity of heat" here refers to French physicist Antoine Lavoisier's
Sadi Carnot at age 34 (1830) [8]
1787 theory of particles of caloric, which were considered to be
indestructible entities responsible for the expansion of bodies by the action of heat. [5]

Tributes
The following are tributes and praise:
“Nicolas-Leonard-Sadi Carnot was, perhaps, the greatest genius, in the department of physical science at least, that
this century has produced.”
— Robert Thurston (1890) [7]

“The most original work ever written in the physical sciences, with a core of abstraction comparable to the best of
Galileo”
— Tom Shachtman (1999) [9]

Quotes
The following are noted quotes:
“Say little about what you know and nothing at all about what you don’t know. When a discussion degenerates into a
dispute, keep silent. Do not do anything which the whole world cannot know about.”
— Sadi Carnot (c.1820), “Rules of Conduct”, personal notes [6]
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Carnot cycle
In thermodynamics, the Carnot cycle is
a reversible four state transformation
cycle of a working substance (system),
typically depicted on a PV diagram,
such as shown adjacent, formed by two
isothermals (paths 1:2, 3:4) and two
adiabatics (paths 2:3, 4:1), wherein
during the isothermal expansion step
(1:2) the system absorbs an amount of
heat QE (expansion heat) from the hot
body (source), and during the
isothermal compression step (3:4) the
system releases an amount of heat QC
(compression heat) to the cold body
(sink). [1]
The working substance (generally
water) of the Carnot cycle is typically
Left: a 1979 depiction of the four state Carnot cycle by American
contained within the volume confines
mechanical engineer Joseph Kestin, where the hot body and cold body
of piston and cylinder, with the implicit temperatures are θ > θ0, and the heats, Q and Q0, are assumed to be
assumption that the cylindrical
different. [3] Right: The two step Papin cycle, as described by French physicist
container has nonconducting lateral
Denis Papin, in his 1690 Papin engine model, which is the basis for the Carnot
walls and a nonconducting piston, such cycle.
that heat can only enter or leave the
working substance at the base of the cylinder, by contact with either the hot body (generally a boiler) and the cold
body (generally a spray of cold water). [4]

Etymology
In 1690, French physicist Denis Papin, in his "A New Method to Obtain Very Great Motive Powers at Small Cost",
introduced the two step Papin cycle description of a steam heat engine, loosely described by a step one of a person
holding a fire under a water filled piston and cylinder (allowing expansion) followed by a step to of a person holding a
tub of cold water under the piston and cylinder (allowing contraction). This formed the basis of the theoretical heat
engine devised by French physicist Sadi Carnot in his 1824 Reflections on the Motive Power of Fire. In this memoir,
Carnot himself (according to the 1960 English translation by Eric Mendoza) seems to have used the term "series of
operations" to describe the operation of the generic heat engine. In 1834, French physicist Emile Clapeyron used the
term "cycle of operations", in his graphical description of Carnot's model of the operation of the heat engine, to
describe the "quantity of action" developed by changes of state, on going through in the steps 1:2:3:4, after which,
when the body returns to state one, according to Clapeyron, the system is "in precisely it original state". The actual
person who coined or first used the term "Carnot cycle" needs to be tracked down.

Irreversibility
The underlying 1690 two-step Papin cycle version of the Carnot cycle, in itself, is very simple: alternately heat and
cool any given body (in the universe) and confine the resulting volume change expansions and contractions so as to
to produce reciprocating motion (repetitive up-and-down or back-and-forth motion), motion which can be coupled to
produce useful work, via a rocker arm (Newcomen engine, 1712), crank (Pickard engine, 1780), or sun and planet
gear (Watt engine, 1781). [5]
The crux of the model, which invariably accounts for the underlying difficulty of thermodynamics, is Carnot's "reestablishment of equilibrium in the caloric" assumption that the "quantity of heat", previously existing in the body in
its start state, "remains unchanged" when the body returns to its original or rather final starting point state; which is
described by Emile Clapeyron as a state where system is "in precisely it original state" (1834); which is described by
German physicist Rudolf Clausius as an "ingenious method in which the body is allowed to undergo various changes
in succession, which are so arranged that it returns at last to its original condition." What this has come to mean,
thermodynamically, is the conclusion that in the hypothetical "reversible cycle", which is what the Carnot cycle is, the
internal energy change is zero:
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which says that the initial and final internal energy states of the system are the same. [4] The reasoning for Clausius'
use of the term "ingenious" to describe Carnot's cycle, is that internal work, which the atoms and molecules of the
system do on each other (which in human terms equates to non-compensated types of work people [human
molecules] do on each other in a day), in the expansion stroke, WIE is assumed to exactly cancel out or compensate
for the amount or measure of internal work done in the compression stroke, WIC. Stated mathematically:

Hence, this amount of "internal molecular work", which Clausius says is "impossible to determine exactly, in most
cases", cancels out or is assumed to cancel out in the reversible cycle or process. Hence, for the Carnot cycle, the first
law:

with ΔU = 0, becomes:

and thus the external useful work, i.e. that coupled to the movement of the rocker arm, crank, or sun and planet
gear, done in one reversible Carnot cycle is given by the expression:

which says that the work output of the engine equals the heat input of expansion QE, i.e. that given up by the hot
body to the working body, less the heat release of compression QC, i.e. that given up by the working body to the cold
body, a sum of work quantified graphically by the area enclosed in the curvilinear parallelogram on the PV diagram
(1:2:3:4, above, or ABDC, below). If, however, the two types of internal work do not exactly compensate each other,
which occurs in what is called the irreversible cycle or irreversible process, then we have:

and one must make recourse to the infamous Clausius inequality:

and the concept of exact differential (as compared to the inexact differential), the condition
for an exact differential, and then eventually to a study of the history of differential
equations, and to modern mathematical abstractions such as Caratheodory's theorem
(1908), as well as to modern quantum mechanical (Bohr model, 1913), quantum
electrodynamical (c.1960s), and to particle physics (c.1980-present) descriptions of
quantities of heat.

Efficiency
A noted definition derived from the Carnot cycle is efficiency, symbol eta, which is defined as the ratio of the work
output of the engine to the heat input:

with substitution from previous derivation given above for the work output for the Carnot cycle:
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or with simplification:

where QC is the heat leaving the working body during the compression stroke and QE is the heat entering the working
body during the expansion stroke; or, said another way, using in different notation:

where QC is the heat leaving the working body (entering the cold body) during the compression stroke and QH is the
heat entering the working body (from the hot body) during the expansion stroke.

Overview
In his 1824 memoir ‘On the Motive
Power of Fire’, Carnot explains how
any physical body may be made to
do work via expansions and
contractions of its volume do to the
action of heat additions or
removals. This is based on what was
then known as Boerhaave’s law,
formulated in 1620s by Dutch
chemist Herman Boerhaave.
A 1937 physical depiction of the steps in the Carnot cycle by Italian-born American
According to Carnot, the
physicist Enrico Fermi, with the source and sink temperature description of T2 > T1. [4]
choice of working body is arbitrary;
it could be, for instance, vapor of alcohol, of mercury, of a permanent gas, or even a metallic bar alternately heated
or cooled. For his cycle, Carnot used atmospheric air. In this manner, Carnot’s example working body, or working
substance as he called it, was a system comprised of approximately ten chemical species: nitrogen (N2) 78%, oxygen
(O2) 21%, as well as argon (Ar), neon (Ne), helium (He), methane (CH4), krypton (Kr), hydrogen (H2), nitrous oxide
(N2O), and xenon (Xe), in smaller percentages.
To cause this working body of chemical species to perform useful work, we are told ‘to imagine two bodies A and
B, kept each at a constant temperature, that of A being higher than that of B. These two bodies, to which we can give
or from which we can remove heat without causing their temperatures to vary, exercise the functions of two
unlimited reservoirs of heat.’ We shall call the first the furnace and the second the refrigerator. Motive power or
work, according to Carnot, can thus be obtained by carrying a certain quantity of heat Q from body A, through the
working body of chemical species, to body B.

Steps
The original description of the Carnot engine cycle process is actuated by following a series of heat movement steps,
as detailed in seven stages, described by Carnot below, albeit with a few modern terminological substitutions (e.g.
heat for caloric, etc.):
Step

Description

1

Contact body A with the working body of chemical species or
substance enclosed in space abcd or with the wall of this space; a
wall that we will suppose to transmit heat readily. The working body
becomes by such contact of the same temperature as body A; cd is
the actual position of the piston.

2

The piston gradually rises and takes position ef. Body A is at all times
in contact with the working species, which is thus kept at a constant

Diagram
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temperature during the rarefaction. Body A furnishes the heat
necessary to keep the temperature constant.

3

Body A is removed, and the working body is no longer in contact with
any body capable of furnishing it with heat. The piston meanwhile
continues to move, and passes to position gh. The working body is
rarefied without receiving heat, and its temperature falls. Let us
imagine that it falls till it becomes equal to that of body B; at which
point the piston stops, remaining at gh.

4

The working body is placed in contact with body B; it is compressed
by the return of the piston as it is moved from the position gh to the
position cd. The working body remains, however, at a constant
temperature because of its contact with body B, to which it yields
heat.

5

Body B is removed, and the compression of the working body is
continued, which being then isolated, its temperature rises. The
compression is continued till the air acquires the temperature of
body A. The piston passes at this time from the position cd to the
position ik.

6

The working body is again placed in contact with body A. The piston
returns from the position ik to the position ef; the temperature
remains unchanged.

7

The step described in 3 is renewed, then successively the steps 4, 5,
6, 3, 4, 5, 6, 3, 4, 5, and so on.

The hot body, working body, and cold
body of the Carnot heat engine, labeled
according to the stopping points in the
various steps of the original version of
seven-step Carnot cycle.

In this cycle, we can define two types of work being done by the working body. During the expansion phase when the
piston is being pushed outward, in steps 1-3, we can define this as useful or positive work. Conversely, during the
compression phase when the piston is being contracted inward, in steps 2-5, this constitutes negative or contraction
work. The difference between the two constitutes the net work-output of the system.
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Carnot engine
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In engines, the Carnot engine is a heat engine, depicted adjacent, within which a
working substance (typically steam; theoretically anything), contained within the
piston-and-cylinder, is taken through a Carnot cycle of operations to produce
mechanical work from heat.

Overview
The Carnot engine is a theoretical engine conceived by French physicist Sadi Carnot
in 1824, in his Reflections on the Motive Power of Fire, based generally on the
design of the typical steam engine of the era, i.e. on the Watt steam engine
(c.1775), but in more exact detail on the design of the Papin engine (1690),
according to which caloric heat particles were visualized to pass from the hot body
(fire) to the cold body (stream of cool water) via what was called re-establishment
of the equilibrium in the caloric. [2] In 1871, the term “Carnot’s engine” was already
in use by Scottish physicist James Maxwell. [3] The shortened term "Carnot engine"
soon became a standard term in the decades to follow. In 1899, American physicist
John Shedd stated the following: [1]
“There is, perhaps, no proposition in the range of physics that is more difficult of
comprehension by the average student than that embodied in the so-called Carnot
Engine and Carnot Cycle.”
(add discussion)
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engine (fig. 1 of Carnot's
Reflections).
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Carnot function
In thermodynamics, Carnot function, symbol C, is the following function:

namely the inverse of the absolute temperature T of the body. [1]

Overview
The Carnot function was first derived by German physicist Rudolf Clausius in his 1850 paper “On the Motive Power of
Heat”. [2] Clausius arrived at his formulation of the Carnot function via building on the precursory formulations of
William Thomson (1849), Emile Clapeyron (1834), and Sadi Carnot (1824). Specifically, Carnot had initially shown that
the efficiency e of a Carnot engine working in the infinitesimal temperature range dt at temperature t is:

where F(t) is a universal function of temperature t. [3] Building on this, Clausius showed that:

with t in degrees Celsius.
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Carnot’s principle
In thermodynamics, Carnot’s principle, aka “principle of Carnot”, is an 1824 postulate, made by French physicist Sadi
Carnot, that in the construct of any generalized heat engine the motive power of heat is independent of the material
of the working substance; depending solely on the temperatures between which the caloric (indestructible heat
particles) is transported. [1]

Overview
In 1849, Irish physicist William Thomson restated a condensed version of Carnot’s principle as follows:
“At the end of a cycle of operations, when a body is left in precisely its primitive physical condition, if it has absorbed
any heat during on part of the operations, it must have given out again exactly the same amount during the
remainder of the cycle … the truth of this principle is considered as axiomatic by Carnot, who admits it as the
foundation of his theory.”
After further digression, Thomson then concludes by stating that: [2]
“In the present state of science, no operation is known by which heat can be absorbed into a body without either
elevating its temperature or becoming latent, and producing some alteration in its physical condition; and the
fundamental axiom adopted by Carnot may be considered as still the most probable basis for an investigation of the
motive power of heat; although this, and with it every other branch of the theory of heat, may ultimately require to
be reconstructed upon another foundation, when our experimental data are more completed. On this understanding,
and to avoid a repetition of doubts, I shall refer to Carnot’s fundamental principle, in all that follows, as if its truth
were thoroughly established.”
The central issue of contention in Carnot’s principle, addressed by Thomson, and later by German physicist Rudolf
Clausius (1850), is the incompatibility between Carnot’s assumption of the equivalence of caloric absorbed and
emitted and during one engine cycle and the newly forming logic embodied in the mechanical equivalent of heat, as
introduced by English physicist James Joule (1843) and others, which notes, based on experiment, that heat can be
converted into work and vice versa; in the sense that, in a reformulation of Carnot’s principle, during one engine
cycle, some of the caloric must be converted or transformed into non-recoverable internal system work.

Clausius
In 1850, German physicist Rudolf Clausius begins his famous paper "On the Motive Power of Heat: and on the Laws
which can be Deduced from It", by quoting Thomson in his 1849 paper as saying: “if we abandon his principle [of
Carnot], we meet with innumerable other difficulties—insuperable without further experimental investigation—and
an entire reconstruction of the theory of heat from its foundation.” Then Clausius goes on to say that: "I do not think
the difficulties are so serious as Thomson suggests [rather] we should not be daunted by these difficulties but should
familiarize ourselves as much as possible with the consequences of the idea that heat is a mode of motion.” Clausius
concludes:
“A careful examination shows that the new method does not stand in contradiction to the essential principle of
Carnot, but only to the subsidiary statement that no heat is lost.”
Clausius then, over the next fifteen-years, reformulated Carnot's principle (essentially be replacing the hypothesis of
caloric by that of entropy) into the second principle of the mechanical theory of heat or the second law of
thermodynamics, in the modern sense. In short, according to Clausius' refomulation, heat is lost in the body and that
loss is quantified by an increase in entropy in the working body.

Carnot's theorem
A corollary of Carnot’s principle, often called "Carnot's theorem" (although the two are somewhat intertwined), is
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that any two idealized (reversible) Carnot engines working between the same temperature differences (ΔT = TH - TC)
will always have the same efficiency η :

and that this is the maximum efficiency that any generalized heat engine can obtain. [4] This is sometimes called
Carnot's rule. [5]
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Carnot’s theorem
In thermodynamics, Carnot’s theorem, a corollary of Carnot’s principle, states that any two idealized (reversible)
Carnot engines working between the same temperature differences (ΔT = TH - TC) will always have the same efficiency
η:

and that this is the maximum efficiency that any generalized heat engine can obtain. [1]

Notes
This heat engine efficiency theorem, sometimes called Carnot’s rule, is named after French physicist Sadi Carnot who
described the theorem in his 1824 memoir Reflections on the Motive Power of Fire. Another theorem, in the field of
mechanics, by the same name, is attributed to Lazare Carnot, Sadi Carnot’s father, which states that in any machine
the accelerations and shocks of the moving parts all represent losses of moment of activity or of useful work done. [2]
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Carnotian revolution
In science, Carnotian revolution is an oft-used term for the thermodynamic revolution brought about following the
publication of French physicist Sadi Carnot’s 1824 treatise Reflections on the Motive Power of Fire. [1] Used as early
as 1976, in economics, the term, according to one point of view, refers to the emergence of the new logtic that the
material universe undergoes, from within itself and by itself, a continuous and irrevocable change in one particular
direction. [2]
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Carrel, Alexis
In human thermodynamics, Alexis Carrel (1873-1944) was a French surgeon-biologist
and social philosopher noted for his 1935 Man: the Unknown, cited by Mehdi Bazargan
(1956), wherein he argued that the second law was useless at the psychological level
and also commented, controversially, in support of eugenics (in only the German
edition), to the effect that Germany has begun to take “energetic measures” to weed
out defective humans.

Thermodynamics
On thermodynamics, in regards to humans, Carrel, in his Man: the Unknown, stated: [1]
“The second law of thermodynamics, the law of dissipation of free energy,
indispensable at the molecular level, is useless at the psychological level, where the
principles of least effort …”
also:
“It was generally admitted, not only that miracles did not exist, but that they could not exist. As the laws of
thermodynamics make perpetual motion impossible, physiological laws oppose …”
Lastly, as has been cited, regarding feelings and thermodynamics: [2]
“…cultivated only for itself, for the elegance of its methods, for its light and beauty. Its goal is the material and
spiritual benefit of man. As much importance should be given to feelings as to thermodynamics. It is indispensable
that our …”

Eugenics
Carrel advocated the use of gas chambers to rid humanity of "inferior stock". His endorsement of this idea began in
the mid-1930s, prior to the Nazi implementation of such practices in Germany. In the 1936 German introduction of
his book, at the publisher’s request, he added the following praise of the Nazi regime which did not appear in the
editions in other languages:
“The German government has taken ‘energetic measures’ against the propagation of the defective, the mentally
diseased, and the criminal. The ideal solution would be the suppression of each of these individuals as soon as he has
proven himself to be dangerous.”
As to what exactly these ‘energetic measures’ were, that may never be known; in particular, as human
thermodynamic instruments are still yet to be developed (even in modern times).
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Influence
Interestingly, Iranian thermodynamicist Mehdi Bazargan cited Carrel in his 1956 book Thermodynamics of Humans, in
what seems to be a discussion of the relationship between internal energy and entropy of a person in relation to
physiological age and cell and tissue growth, or something along these lines. [3] French sociologist Roger Caillois
commented critically on Carrel’s book, on its eugenic implications, and possible thermodynamic content. [4]

Quotes
The following are notable quotes:
“The atmosphere of libraries, lecture rooms and laboratories is dangerous to those who shut themselves up in them
too long. It separates us from reality like a fog.”
— Alex Carrel (c.1930) (Ѻ)

“To what extent is any given man morally responsible for any given act? We do not know.”
— Alex Carrel (c.1930) (Ѻ)
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External links
● Alexis Carrel – Wikipedia.

Carrier, Richard
In hmolscience, Richard Carrier (1969-) is an American Greco-Roman historian, a
seeming religio-mythology scholar of sorts, noted generally for his secular atheism
writings, for his 2000 critique of thermodynamic suppositions of David Foster’s The
Philosophical Scientists, for his 2004 drafting of 22 supposed Lucretius' poem scientific
predictions, and for his 2005 Sense and Goodness without God. [1]

Sense and Goodness without God
In 2005, Carrier published his Sense and Goodness without God, the abstract of which is
as follows: [2]
“If God does not exist, then what does? Is there good and evil, and should we care?
How do we know what's true anyway? And can we make any sense of this universe, or
our own lives? Sense and Goodness answers all these questions in lavish detail, without
complex jargon.”
(add discussion)

Debates
See main: Atheism Reviews debates chronology

On 18 Mar 2009, Carrier debated William Craig on the topic: “Did Jesus rise of the Dead?”, at Northwestern Missouri
State University (audio: Ѻ,Ѻ), who Craig refers to as “by far one of the most bizarre opponents he has had to debate
on the resurrection of Jesus.” (video: Ѻ)

Quotes
The following are related quotes:
“On the Historicity of Jesus is the first comprehensive pro-Jesus myth book ever published by a respected academic
press under formal peer review.”
— Richard Carrier (2013) (Ѻ)

References
1. (a) Carrier, Richard. (2000). “Why Foster Needs to Take a Basic Thermodynamics Course” (Addendum E: Zero
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728

Hmolpedia

(b) Carrier, Richard. (2004). “Predicting Modern Science: Epicurus vs. Mohammed”, The Secular Web, Jun 22.
(c) Stenger, Victor J. (2013). God and the Atom: from Democritus to the Higgs Boson: the Story of a Triumphant Idea
(pg. 41) Prometheus Books.
2. Carrier, Richard. (2005). Sense and Goodness without God. AuthorHouse.

Videos
● Carrier, Richard. (2014). “Atheist Debates – Interview: Richard Carrier” (Ѻ), Matt Dillahunty, Dec. 17.

External links
● Richard Carrier – Wikipedia.
● Richard Carrier (about) – Infidels.org.

Carroll, Sean
In human thermodynamics, Sean Carroll (1966-) is an American astrophysicist noted
for his 2010 book From Eternity to Here, in which he attempts to outline a synthesis of
his views on the big bang, relativity, entropy, universal expansion, human existence,
purpose or meaning and time (arrow of time); along with other areas such as black
hole thermodynamics. In his final chapter on the “Search for Meaning in a
Preposterous Universe”, Carroll argues that: [1]
“We find ourselves, not as a central player in the life of the cosmos, but as a tiny
epiphenomenon, flourishing for a brief moment as we ride a wave of increasing
entropy … purpose and meaning are not to be found in the laws of nature, or in the
plans of any external agent, but in our urge[s].”
The books seems to be detracted to some extent owing to its digressions on
information theory and complexity. Carroll has also written about the Boltzmann brain
problem. [2]

Particles to people
In 2012, Carrol gave a talk entitled “From Particles to People: the Laws of Nature and the Meaning of Life” (see:
video). [3]

Education
Carroll completed BS in astronomy and astrophysics (1988) at Villanova Universe, his PhD in astronomy, thesis
“Cosmological Consequences of Topological Geometric Phenomean in Field Theories”, at Harvard (1993), and
currently is a professor at CalTech.

Quotes
The following are smattering of example Carroll quotes:
“If you find an egg in your refrigerator, you're not surprised. You don't say, ‘Wow, that's a low-entropy configuration.
That's unusual,’ because you know that the egg is not alone in the universe. It came out of a chicken, which is part of
a farm, which is part of the biosphere, etc., etc. But with the universe, we don't have that appeal to make.”
— Sean Carroll (date) (Ѻ)

“I'm trying to understand cosmology, why the big bang had the properties it did. And it's interesting to think that
connects directly to our kitchens and how we can make eggs, how we can remember one direction of time, why
causes precede effects, why we are born young and grow older. It's all because of entropy increasing.”
— Sean Carroll (date) (Ѻ)

“I don't want to give advice to people about their religious beliefs, but I do think that it's not smart to bet against the
power of science to figure out the natural world. It used to be, a thousand years ago, that if you wanted to explain
why the moon moved through the sky, you needed to invoke God.”
— Sean Carroll (date) (Ѻ)
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Further reading
● Carroll, Sean. (2010). “The Origin of the Universe and the Arrow of Time”, Google Tech Talks, Aug 13.

External links
● Sean M. Carroll – Wikipedia.
● Home – PreposterousUniverse.com.
● Sean Carroll – YouTube.com.
● Carroll, Sean M. (1966-) – WorldCat.org.

Carson, Ben
In hmolscience, Ben Carson (1951-) is an American neurosurgeon, a 2014 ranked
smartest person existive (#21), turned 2016 US republican presidential candidate noted
for his public interview comments on his faith in god vs science in an age where some
60 to 95 percent of scientists don't believe in god.

Quotes
The following are noted quotes:
“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 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
● Barack Obama
● Thomas Jefferson
● Woodrow Wilson

External links
● Ben Carson – Wikipedia.

Cartesian reductionism
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In terminology, Cartesian reductionism, refers to
the brand of reductionism promoted by Rene
Descartes (1637), according to which all
operational things, such as animals and trees,
can be reduced to the mechanisms of its parts in
operation, similar to the way a clock marks the
hours by means of the gears internal to its
composition, driven by the power of the
pendulum.

Overview
In 1637, French thinker Rene Descartes, in part
five of his Discourse on Method, in elaboration
on his so-called principles of philosophy argued
that an organism is akin to a machine or
automaton:

A still of the famous Cartesian reductionism scene (17:04-23:00), from
the 1990 film Mindwalk (V), by Austrian-born American producer Bernt
Capra, based on (Ѻ) his brother Fritjof Capra’s 1982 book The Turning
Point, wherein, a dialogue accrues between a "romantic" poet, a
"mechanistic" politician, and a "holist" physicist, wherein the physicist,
at the bell tower of the Abbey of Mont St. Michel, France, explains how
the gravitationally operated mechanisms of the clock, via Descartes
(1637), became the standard model for the cosmos, after which, people
began to mistake the model for the real thing, as the physicist argues,
i.e. that nature was just a giant clock, not a living organism, but a
machine—a “mechanistic view” that still dominates the world today,
according to the physicist, even so-called political mechanics.

“… a machine which having been made by the
hands of God is incomparably better arranged,
and is more admirable in its motions, than any
that could be invented by men; and if there were
such machines, which had the organs and appearances of an ape or some other nonrational animal, we would have
no way of realizing that they were not of exactly the same nature as the animals …”
He then states that the whole world, animate and inanimate, operates like the mechanisms of clock:

“I have described this earth, and the whole visible world in general, as if it were a machine in the shape and
movements of its parts … for example, when a clock marks the hours by means of the wheels of which it is made, it is
no less natural for it to do so than it is for a tree to produce its fruits.”
(add discussion)

Religion | Science
The interjection of Descartes’ machine model of nature, as summarized by the Capra brothers, in their 1990 film
Mindwalk (V), initiated a revolutionary break with the church (20:45-22:00), because it situated the view that we no
longer needed the Pope, or the teachings of religion, to tell people what to do, because the universe was a giant
mechanism, the laws, rules, and operation of which people can figure out for themselves.

See also
● Gibbsian reduc onism
● Newtonian reduc onism

References
1. Lewontin, Richard C. (1983). “The Corpse in the Elevator” (Ѻ), New York Review of Books, Jan 20, Jan.

Cartesian economics
In economics, Cartesian economics 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. In 1920, English physical chemist Frederick Soddy introduced the
subject of Cartesian economics, modeled on early views of French scientific philosopher Rene Descartes, as follows:
[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.”
(add discussion)

See also
● Cartesian system
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Cartesian
system
In mathematics, the Cartesian system
or Cartesian coordinate system is a
three-dimensional representation of
space, in which a point P is referenced
with respect to three axes, the x-axis
(perpendicular to the y-axis), y-axis
(perpendicular to the x-axis), and zaxis (perpendicular to the xy-plane).
[1] The system is named after the
French mathematician and
philosopher René Descartes, who
developed the system.

History

Left: a Cartesian coordinate system. Right: direction angles of in Cartesian
coordinates.

The idea of this system was developed in 1637 by mathematician and philosopher René Descartes in his Discourse on
Method, specifically in an appendix titled La Géométrie. The conception of the system was independently developed
by French mathematician Pierre de Fermat, although Fermat did not publish the discovery. [2] In part two of his
Discourse on Method, Descartes introduces the new idea of specifying the position of a “point” or object on a surface,
using two intersecting axes as measuring guides. In La Géométrie, he further explores the above-mentioned concepts.
[3] Descartes' publication was the first to propose the idea of uniting algebra and geometry into a single subject
“algebraic geometry” or analytic geometry, which means reducing geometry to a form of arithmetic and algebra and
translating geometric shapes into algebraic equations.

Thermodynamics
The Cartesian coordinate system is often a starting point in the derivation of the science of thermodynamics,
particulary in the 1850s derivations of German physicist Rudolf Clausius, in relation to a force acting on an
infinitesimally small body, at a give point “●” P, causing it to move through an small displacement ds, thus producing
an amount of work dW. [4] This type of analytic geometric analysis was, in a way, a sort of mathematical
quantification of productive results, i.e. functional work output obtained in the cyclical contraction and expansion of
a body of steam (used to push a piston up and down, to which a rotative crank arm is attached), derived or inherent
in the various "laws of Boerhaave", one in particular being that:
“Ever body, whether solid or fluid, is augmented in all its dimensions by any increase of its sensible heat.”
In other words, that "heat" causes bodies to expand or contract, through the action of a force, was a general law of
the universe established as far back as 1724 by Dutch physician and chemist Herman Boerhaave. [6] The forceful
movement of an infinitesimally small body through space is what is called work. The Cartesian system facilitates this
type of analysis. In particular, these types of calculations are facilitated via a vector analysis. For a vector in a plane, it
is convenient to measure direction in terms of the angle, measured counterclockwise, from the positive axis to the
vector. In three dimensional space, it is more convenient to measure direction in terms of the angles between the
vector v and the three unit vectors i, j, and k, as shown (adjacent). The angles α, β, and γ are called the “direction
angles” of v, and the quantities cos α, cos β, and cos γ, are called the “direction cosines” of v. [5]
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Carver, Thomas
In economic thermodynamics, Thomas Carver (1865-1961) was an American economist
noted, according to Oliver Reiser, for his 1924 book The Economy of Human Energy, in
which he argued that life processes of social groups consist in transforming the largest
possible sum of solar energy into human energy, whereby civilization is a device for
storing energy, and social welfare depends upon its utilization in such ways as to
increase the sum total of utilization of the sun’s energy. [1]

Storing energy in a social sense
Some parts of his chapter on “Storing of Surplus Energy”, subsection "storing in a social
sense", in which he talks about human energy stored socially in a pile of stone (e.g. the
pyramids), in terms of the way in which the shape and meaning of the pile “inspire”
people thereafter economically, such as:
“The pile of stone—pyramidal in shape, called Cheops—of whatever sort, cannot of
course, be burned in the human body and physically transformed into vital energy,
heat, or mechanical power as food can. It may, however, inspire to higher endeavor and thus be a factor in the
economizing of the energy of people who are thus inspired.”
were previously published in his 1915 Essays in Social Justice. [2] In this chapter he also discusses his views on the
second law, albeit with reference to the "universal dissipation and degradation of energy" as he sees things.
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External links
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Catalyst
In chemistry, a catalyst is a molecular substance that
increases the rate of a chemical reaction without itself
undergoing any permanent change. [1] Catalysts that speed
the reaction are called positive catalysts. Catalysts that slow
down the reaction are called negative catalysts or inhibitors.
A related term is residence time, symbol τ (tau), being the
average length of time a particle of reactant spends within a
process vessel or in contact with a catalyst. [2]

Overview
The phrase ‘catalysis’ was coined by the Swedish chemist
Jacob Berzelius in 1835 who was the first to note that certain
chemicals speed up a reaction. The following year, Berzelius Generic potential energy diagram showing the effect of a
postulated the idea of the “catalytic force”. Other early
catalyst in a hypothetical exergonic chemical reaction X + Y
to give Z. The presence of the catalyst opens a different
chemists involved in catalysis were Alexander Mitscherlich
reaction pathway (shown in red) with a lower activation
who in 1831 referred to ‘contact processes’ and Johann
energy. The final result and the overall thermodynamics ΔG
Döbereiner who spoke of ‘contact action’. [6] The earliest
use of catalysts occurred in the first millennium BC, where it are the same.
was noted in the making of wine, cheese, and bread that it
was necessary to add small amounts of the previous batch to make the current batch. [7]
In circa 1900, German chemist Fritz Haber developed the "Haber process" in which he was able to synthesize
ammonia NH3 from tightly bound oxygen molecules O2 and hydrogen molecule H2 via adding a catalyst surface of iron
embedded with oxides in addition to higher temperatures.
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In 1928, in a landmark contribution to catalytic theory,
English chemist Hugh Taylor suggested that a catalyzed
chemical reaction is not catalyzed over the entire solid
surface of the catalyst but only at certain ‘active sites’ or
centers. [8] Taylor visualized active sites as unsaturated
atoms or available binding regions in the solid that resulted
from topological features such as surface irregularities,
dislocations, edges of crystals, or cracks along grain
boundaries, etc. Thus, an active site or binding site is a point
on a catalytic reactive surface that can form strong chemical
bonds with an absorbent molecule. [9]
German physical chemist Wilhelm Ostwald was the first
to realize that a catalyst acts without altering the energy
relations of the reaction, and that it usually speeds up a
reaction by lowering the activation energy. [5]

Human chemistry
See main: Human catalyst; Gavrilo Princip

The identification of what constitutes a “catalyst” in the

Steps of the Haber process, showing an iron surface
process of a human chemical reaction is an advanced subject.
(embedded with oxides) acting as a catalyst to the reaction The basic model, however, divides the matter of the
of hydrogen with nitrogen to form ammonia. [4]

biosphere into divisional categories: of reactive matter (e.g.
human molecules), nutritive matter (e.g. an apple), substrate matter (e.g. the plot of land to a house), and catalytic
matter (e.g. a television). [3] These tentative divisions, to note, serve only as crude guidelines, and where correctly
each specific reaction must be studied in detail to determine the energy components effecting the human
interactions. In the study of the human chemical bond, for instance, the subject of secondary field particles, e.g. gold,
as a type matter particle that transmits the force comes into play.

Quotes
The following are related quotes:
“Ostwald talks of the possible new catalytic action of some new mind”
— Henry Adams (1910), “Letter to Barrett Wendell”, May 18

“Speculators on the market play the same role as catalysts in chemistry. By buying when there is a tendency toward a
rise in process, they hasten the change in the price. This bring the market into that state of equilibrium corresponding
to the new conditions. Thy thus prevent the formation of false equilibria.”
— Jacques Rueff (1922), From the Physical to the Social Science [10]
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Catch up effect
In genius studies, catch up effect refers to the
phenomenon that works produced by geniuses,
in some cases, have such a significant erudition,
acumen, and foresight—or in some cases
impenetrability (density)—that the immediate
intellectual world (or intelligencia) suffers from
a "peculiar myopia" (Morris Zucker, 1945) or
"mental inertia" (Henry Adams, 1907), the
result of which is that there is a delay or
"adjustment period" (Percy Bridgman, 1919), of
several years or decades or some cases
centuries before the world of the official
intellectual elite is able to catch up, mentally, in
conceptual assimilation terms, and adjustment
or reformulation of belief system, to the work
of the said genius.

Density

Jean Sales
(211+ years ahead)

Johann Goethe
(210+ years ahead)

Henry Adams
(134-years ahead)

Three examples of accelerated "active mind" geniuses—namely: Jean
Sales, who was imprisoned for his human molecule based moral
philosophy, yet visited by Voltaire; Goethe, who for 23-years was not
"vouchsafed many kind words" concerning his controversial Elective
Affinities; and Henry Adams, coiner of the mental inertia theory, who was
so far ahead of his time, in respect to the chemistry, physics, and
thermodynamics of human social-history that in 1995 he was still being
labeled, in a nearly upside down manner, as "more of a crank than a
prophet" (John Diggins)—whose minds were so accelerated, as contrasted
with immediate intelligencia, that the educated crowds of the generations
to follow, afflicted from a type of myopic mental inertia, were forced to
vicariously play a game of “catch up” to their work.

The pinnacle example of a dense work is the
1876 appearance American engineer Willard
Gibbs' science changing On the Equilibrium of
Heterogeneous Substances, which he mailed to
a significant number (see: Gibbs mailing list) of
the of the leading scientists of the world, of
which, as the story goes, only one person
(James Maxwell) in the world could understand what he had did; the following are few example quotes:
“Only one man lived who could understand Gibbs' papers. That was Maxwell, and now he is dead.”
— Connecticut Academy member (1879), circa Nov, said in meeting

“It was a number of years before its value was generally known; this delay was due largely to the fact that its
mathematical form and rigorous deductive processes make it difficulty reading for anyone, and especially so for
students of experimental chemistry whom it concerns most.”
— Henry Bumstead (1903), “Josiah Willard Gibbs”, American Journal of Science

It would not be until the arrival of Gilbert Lewis (1923), some 47-years later that Gibbs methods would be distilled
and deciphered down into a usable form that typical physical chemists, lacking in the necessary mathematical
background, could understand. It might well be said, moreover, that the world still has not yet caught up to Willard
Gibbs, his work being like a giant wave that people are still riding, barely cling on to, many falling off.

Discussion
Some of this "catch up effect" phenomenon might have something to do with the fact that the so-called "active
mind", as Henry Adams (1907), in the third person, described himself, differs in some way from the so-called "walking
encyclopedia" mentality—as Daniel Dennett (2001) described the typical valedictorian—of the typical intelligencia (or
elite intelligence) of the world, the result of which being that he active mind may spend more time focusing on
adjustment and correction of belief system to be in alignment with the the findings of modern knowledge, whereas
the walking encyclopedia type mentality may spend more time focusing on retention of knowledge, rather than on
questioning of knowledge:
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The result of which being that the walker, with their fixed belief system, will have a certain slow going crowd-like
reactive "inertia" to sensory input, yielding a certain common or average trajectory, whereas the runner, focused on
adjustment to belief system, will have a more accelerated momentum, often times with a trajectory not in alignment
with the typical intelligentsia.

Gauge
The following 1945 statement by American physical historian Morris Zucker, indicating that it took the world 15-years
to catch up to work of German history philosopher Oswald Spengler (IQ=), particularly the ideas found in his twovolume 1918/1922 The Decline of the West, and that it took 50-years to catch up to the work of Karl Marx (IQ=),
particularly his 1867 three volume Capital: a Critique of Political Economy:
“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.”
would seem to indicate that an "IQ" vs "time to catch up" correlation table could be constructed via crude
extrapolation of Zucker's two datum point (15-years Spengler; 50-years Marx) if reliable IQ estimates can be
obtained.

Overview
American two cultures genius Henry Adams, who was some 134-years ahead of his time in thinking, e.g. with with his
view that: “social chemistry, the mutual attraction of equivalent human molecules, is a science yet to be created”
(human chemistry was established as a science in 2007)—himself having to self-educate on his own beyond his
Harvard education, which he considered to be a completed waste, that by 1907 he concluded that the highly “active
mind” tends to be surrounded by less active minds moving with a type of “intellectual inertia”, inertia defined as the
resistance of any physical object to any change in its motion (including a change in direction):
“The object of education should be the teaching [of] how to react with vigor and economy. No doubt the world at
large will always lag so far behind the active mind as to make a soft cushion of inertia to drop upon; but education
should try to lessen the obstacles, diminish the friction, invigorate the energy, and should train minds to react, not at
haphazard, but by choice, on the lines of force that attract their world.”
— Henry Adams (1907), The Education of Henry Adams

The following are equivalent mental inertia quotes:
“When a true genius appears in this world, you may know him by this sign, that the dunces are all in confederacy
against him.”
— Jonathan Swift (c.1730), a Terrence Tao (IQ=180±) favorite quote [2]

“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 (1885), The Life of Goethe

“I must say, I started watching your videos over a year ago, and have re-watched many. And they still fascinate me.
I’m only 17 and I’m seriously considering doing a degree in chemistry after watching your videos. The only downside
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is not many people I know can have a conversation about the things you’re talking about. You were right your videos
are decades if not a century in front of its time.”
— Benjamin Cresdee (2011), comment on Human Chemistry 101 YouTube channel

“Sadly logic barely has any significance amongst a swarm of imbeciles. Some people are doomed to feel like an alien.”
— Torandrius (2011), commentary on Libb Thims' HumanChemistry101 YouTube channel (Ѻ)

In other words, active mind genius often suffers from what is called the "catch up effect", namely, a multi-century
delay in respect to the ability of culture to digest what a " lightening bolt genius" (person, date) or "hammered
genius" (William James, 1880) produces. While some of this “mental inertia” issue, that active geniuses have to face,
can be attributed to the so-called Semmelweis reflex—the reflex-like tendency to reject new evidence or new
knowledge because it contradicts established norms, beliefs, or paradigms—other aspects of it would seem to have
to do something with the time it takes to rewire the cultural brain to the new truths perceived by the active mind,
who may well be accelerated in thinking by some 1,000 books (e.g. Thomas Young) to 5,000 books (e.g. Goethe) in
reading and digestion level, whereas for the cultural brain it may be delayed by multiple generations in respect to the
same level of learning about nature and the universe. American physicist Percy Bridgman, in 1919, summarized this
intellectual adjustment delay issue as follows:
“The first business of a man of science is to proclaim the truth as he finds it; and let the world adjust itself as best it
can to the new knowledge.”
This "world adjustment", for some truth seekers, e.g. Benedict Spinoza, will only accrue posthumously.

See also
● Semmelweis eﬀect (Ѻ)

Reference
1. (a) Zucker, Morris. (1945). The Philosophy of American History: The Historical Field Theory (pg. 300). Arnold-Howard
Publishing Co.
(b) Seligman, Edwin. (1902). Economic Interpretation of History (pg. 25). Columbia University Press.
2. Terrence Tao (favorite quotes) – Math.UCLA.edu.

Categorical imperative
In morality theories, categorical imperative is the following rule: “act that your conduct may be taken as a universal
law”, as devised by German philosopher Immanuel Kant (1785),or “act only according to the maxim whereby you can
at the same time will that it should become a universal law.” [1]]2] It has been called “perhaps the most famous
prescription in all of moral philosophy”; although, in the correct sense, the golden rule is the most famous moral
philosophy of all, behind the Ra theology concept of soul weight, which is the world’s current dominate moral
philosophy. [3]

Hypothetical imperatives
Kant distinguished two types of imperatives: hypothetical imperatives, those imperatives that distinguish the means
to a certain end from the individual persons’ perspective, e.g. “if you want an A on a test, start studying now", as
contrasted with categorical imperatives, being imperatives that apply to all rational beings regardless of their desires.
[5]

Thermodynamics
See main: Thermodynamic imperative; Energetic imperative

In 1912, German physical chemist Wilhelm Ostwald attempted to restate Kant’s categorical imperative in terms of the
pure energetics, or rather pure thermodynamics, on the logic that the so-called ‘universal laws’ are the first law and
second law are the laws of the universe, according to the 1865 views of Rudolf Clausius. [4] In this sense, a KantClausius restated imperative would read something along the lines of:
“Act that your conduct may be taken as the combined law of thermodynamics in action.”
Or, in truncated correct modern format:
“Act that your conduct follows in accordance with the Lewis inequality.”
The Lewis inequality being the ‘universal law’ that governs freely going earth bound reactions, human-human
reactions being the prime example of such. Into the 20th century, various verbalized “thermodynamic imperatives”
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have been promoted along these lines.

References
1. (a) Kant, Immanuel. (1775). Groundwork for the Metaphysics of Morals (Grundlegung zur Metaphysik der Sitten).
Publisher.
(b) Groundwork of the Metaphysics of Morals – Wikipedia.
2. Stokes, Kenneth M. (1995). Paradigm Lost: A Cultural and Systems Theoretical Critique of Political Economy (pg.
136). M.E. Sharpe.
3. Harris, Sam. (2010). The Moral Landscape (pg. 81). Free Press.
4. Ostwald, Wilhelm. (1912). Der Energetische Imperativ (The Energetic Imperative) (freie energie, 14 results, pgs. 5657, 60, 72-73, 75, 77, 79, 83-86, 92, 171). Leipzig: Akademische Verlagsgesellschaft.
5. Wielenberg, Erik J. (2005). Value and Virtue in a Godless Universe (pgs. 77-78). Cambridge University Press.

Further reading
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External links
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Causality
In science, causality (TR=52) is the premise—sometimes called "cause and effect"—that events in nature are caused
or that events are actuated via preceding discernible mechanism.

First cause
The premise of first cause and final cause generally dates to the theories of Aristotle. The following is a noted "first
cause" quote:
“First causes are not known to us, but they are subjected to simple and constant laws that can be studied by
observation and whose study is the goal of natural philosophy … Heat penetrates, as does gravity, all the substances
of the universe; its rays occupy all regions of space. The aim of our work is to expose the mathematical laws that this
element follows … The differential equations for the propagation of heat express the most general conditions and
reduce physical questions to problems in pure analysis that is properly the object of the theory.”
— James Maxwell (c.1870), Publication [1]

(add discussion)

Final cause
In 1605, English philosopher Francis Bacon, in his Advancement of Learning, demolished the "final cause" theory of
Aristotle, siding with Democritus in his place. [8]
(add discussion)

Choice | Causality
The premise of the existence of "causality" is argued to negate the premise of the existence "choice", thus creating a
perceptual paradox of sorts. While the latter aspect was vicariously dealt with, in a Platonic dialog style, by Goethe in
his 1809 novella Elective Affinities, via the Narrator, Captain, or Edward, among others, the former was invariably
dealt with, in supposed Hegelian dialectic style (Ѻ), in the 2003 film Matrix Reloaded, by American philosophical film
writers Lana Wachowski (1965-) and Andrew Wachowski (1967-), via the Merovingian character:
“Choice is an illusion created between those with power and those without. The ‘why’ is the source of power. You see
there is only one constant. One universal. It is the only real truth: causality. Action, reaction. Cause and effect.”
― The Merovingian (2003), Matrix Reloaded

(add discussion)

Cause and effect
Causality is often found discussed in terms of “cause and effect”. This too can often become intertwined with
mentions of “action and reaction”, e.g. Matrix Reloaded (2003), otherwise known as Newton’s third law of motion
(see: laws of motion). The following his Henry Adams famous 1900 comment about how he penned out a dozen
volumes on American history for no other reason than to prove cause and effect:
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“Historians undertake to arrange sequences,—called stories, or histories,—assuming in silence a relation of cause
and effect. These assumptions, hidden in the depths of dusty libraries, have been astounding, but commonly
unconscious and childlike; so much so, that if any captious critic were to drag them to light, historians would probably
reply, with one voice, that they had never supposed themselves required to know what they were talking about.
Adams, for one, had toiled in vain to find out what he meant. He had even published a dozen volumes of American
history for no other purpose than to satisfy himself whether, by severest process of stating, with the least possible
comment, such facts as seemed sure, in such order as seemed rigorously consequent, he could fix for a familiar
moment a necessary sequence of human movement. The result had satisfied him as little as at Harvard College.
Where he saw sequence, other men saw something quite different, and no one saw the same unit of measure.
He cared little about his experiments and less about his statesmen, who seemed to him quite as ignorant as himself
and, as a rule, no more honest; but he insisted on a relation of sequence, and if he could not reach it by one method,
he would try as many methods as science knew. Satisfied that the sequence of men led to nothing and that the
sequence of their society could lead no further, while the mere sequence of time was artificial, and the sequence of
thought was chaos, he turned at last to the sequence of force; and thus it happened that, after ten years’ pursuit, he
found himself lying in the Gallery of Machines at the Great Exposition of 1900, his historical neck broken by the
sudden irruption of forces totally new.”
— Henry Adams (1900), The Education of Henry Adams (§25: The Dynamo and the Virgin)

The following is Cynthia Russett’s 1966 attempted summary of the implicative work of the equilibrium logic of Willard
Gibbs in respect to cause and effect in equilibriums in society, at least as she saw things according to her reading of
Lawrence Henderson and his interpretation of Gibbs and Vilfredo Pareto: [7]
“In treating society as a system, Pareto was doing for sociology what Gibbs had done for physical chemistry, what
Bernard had adumbrated for physiology. Pareto’s social system was in important respects analogous to Gibbs’
physicochemical system. As Gibbs considered temperature, pressure, and concentration, so Pareto considered the
manifestations of sentiments through words and deeds, verbal elaborations, and economic interests.
Now within the confines of a physicochemical system it is quite clear that all the factors involved are in a
condition of mutual dependence which defies explanation by means of a cause-and-effect relationship. Change in
one variable means change in all others. For example, if a stopper is thrust deeper into a thermos bottle containing
ice, soda water, and whiskey—thus increasing the pressure—the concentration in both liquid and gas phases will
change, the temperature will change, and the concentration of the solid phase will change. Similarly, the social
system does not operate in terms of cause and effect; social conditions, like physicochemical conditions, are the
result of simultaneous variations in mutually dependent variables.”
Most of the above argument, to note, is Henderson, as found in his 1935 chapter “The Physico-Chemical System”, the
gist of which is his conclusion that the older cause and effect analysis must be replaced, particularly when system
analysis is used, by “some method involving the simultaneous variations of mutually dependent variables” and he
cites this sentence with his 1932 An Approximate Definition of Fact. [7] The direct statement “the social system does
not operate in terms of cause and effect”, seems to be Russett’s accentuated addition to Henderson’s more
innocuous presentation.

Goethe | Elective Affinities
German polyintellect Goethe, vicariously, seems to have situated causality in terms of forces largely external (see:
external force) to the participants involved in human reactions, such as discussed in his 1796 Third Lecture on
Anatomy (see: Goethe timeline). In his finished product on these matters, namely his 1809 Elective Affinities, the
term "cause" comes into discussion in a number of places:
“While he was in the ministry, no married couple were allowed to separate; and the district courts were untroubled
with either cause or process. A knowledge of the law, he was well aware, was necessary to him. He gave himself with
all his might to the study of it, and very soon felt himself a match for the best trained advocate.”
— Narrator (P1:C2), background of Mittler

“I think,” interrupted Edward, “we can make the thing more clear to her, and to ourselves, with examples; conceive
water, or oil, or quicksilver; among these you will see a certain oneness, a certain connection of their parts; and this
oneness is never lost, except through force or some other determining cause. Let the cause cease to operate, and at
once the parts unite again.”
— Edward (P1:C4), describing elective affinities

“You are not so wrong in that,” returned the Captain; “I have experienced too much trouble myself in life in matters
of that kind. How difficult it is to prevail on a man to venture boldly on making a sacrifice for an after-advantage! How
hard to get him to desire an end, and not hesitate at the means! So many people confuse means with ends; they keep
hanging over the first, without having the other before their eyes. Every evil is to be cured at the place where it
comes to the surface, and they will not trouble themselves to look for the cause which produces it, or the remote
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effect which results from it. This is why it is so difficult to get advice listened to, especially among the many: they can
see clearly enough from day to day, but their scope seldom reaches beyond the morrow; and if it comes to a point
where with some general arrangement one person will gain while another will lose, there is no prevailing on them to
strike a balance. Works of public advantage can only be carried through by an uncontrolled absolute authority.”
— Captain (P1:C6)

“The same friend,” he went on, “has another law which he proposes. A marriage shall only be held indissoluble when
either both parties, or at least one or the other, enter into it for the third time. Such persons must be supposed to
acknowledge beyond a doubt that they find marriage indispensable for themselves; they have had opportunities of
thoroughly knowing themselves; of knowing how they conducted themselves in their earlier unions; whether they
have any peculiarities of temper, which are a more frequent cause of separation than bad dispositions. People would
then observe one another more closely; they would pay as much attention to the married as to the unmarried, no
one being able to tell how things may turn out.”
— A Friend (P1:C10)

(add)

Max Weber
Per key term Google Books search: “causality, elective affinities”, a significant number of Goethe protege Max Weber
results return; the following being a few examples:
“Historical causality determines the unique circumstances that have given rise to an event. Sociological causality
assumes the establishment of a regular relationship between two phenomena which need not take the form ‘A
makes B inevitable’, but may take the form ‘A is more or less favorable to B’.”
— Max Weber (date), Publication (Ѻ)

“The most common interpretation, however, is that "elective affinity" is used by Weber to express the fact that two
sets of social facts or mentalities are related to each other or gravitate to each other — even though no direct and
simple causality between the two can be established.”
— Richard Swedberg and Ola Agevall (2005), The Max Weber Dictionary (Ѻ)

(add discussion)

Other
In 1915, American cultural anthropologist Alfred Kroeber, in his “Eighteen Professions” article, attempted to argue in
favor of Aristotle over that of modern physico-chemical sciences, specifically, in his view: [3]
“There are no laws in history similar to the laws of physico-chemical science. The causality of history is teleological.”
a backwards thinking point of view about which American physical historian Morris Zucker comments on the last of
these: [5]
“This mumbo-jumbo of medieval phraseology connecting causality with purpose in history is another evidence of
that professorial phenomenon, while the body moves and breaths in the twentieth century, while the mind is five
hundred years behind its time.”
In 1990, French elementary particle physicist and neuroscientist Remy Lestienne published The Children of Time:
Causality, Entropy, Becoming with chapters on entropy and information, dissipative structures, what is life, the mind
and time, among others, with discussion of Carnot, Clausius, and Boltzmann. [4]

Quotes
The following are relevant quotes:
“There is only one method of apprehending the real nature of causality. This method is to begin with the world of
data which we possess, i.e. our experiences, to generalize, to eliminate [deanthropomorphize] as far as possible all
anthropomorphic elements and thus cautiously to elaborate an objective conception of causality. The many attempts
which have been made in this direction show us that the best approach to the concept of causality consists in
attaching it to the capacity of foretelling future events which we have acquired and tested in daily experience. And
indeed there is no better means of demonstrating the causal connection between two events than to show that the
occurrence of the one event can regularly permit us to forecast the occurrence of the other.”
— Max Planck (1936), The Philosophy of Physics [2]

See also
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● Causal entropic force | Alexander Wissner-Gross
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Cause
In terminology, cause (TR=437), as compared to effect (TR=752), both connected via the notional of causality, is the
reason for an action or condition; something that brings about a result; a person, thing, or agent that is the occasion
of an action, state, or that which brings something about. [1]

Quotes
The following are relate quotes:
“The universe, as we see it, is the result of regularly working forces, having a causal connection with each other and
therefore capable of being understood by human reason.”
— Ludwig Buchner (1884), Force and Matter (preface, pg. x) [2]
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Cause and effect
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In terminology, cause and effect refers to the phenomenon, i.e.
"causality", wherein an antecedent, i.e. cause, seemingly
produces a consequence, i.e. effect.

Adams
In 1889 to 1891, Henry Adams published his nine volume
History of the United States of America, supposedly, for no
other reason than to prove to his own satisfaction that
causality or cause and effect exists in the course of history: [1]
“Historians undertake to arrange sequences,—called
stories, or histories,—assuming in silence a relation of
cause and effect. These assumptions, hidden in the depths
of dusty libraries, have been astounding, but commonly
unconscious and childlike; so much so, that if any captious
critic were to drag them to light, historians would probably
reply, with one voice, that they had never supposed
themselves required to know what they were talking
about. Adams, for one, had toiled in vain to find out what
he meant.

An over-common model of "cause and effect", that of
dominoes, such that the slight touch or perturbation of
the first domino produces a chain of events, i.e. the
toppling of the adjacent dominoes, to produced the
resulting of either the end domino being toppled or the
series of dominoes being knocked down, depending on
topic of discussion; this model being frequently used as a
metaphor for social examples cause and effect.

He had even published a dozen volumes of American history for no other purpose than to satisfy himself
whether, by severest process of stating, with the least possible comment, such facts as seemed sure, in such
order as seemed rigorously consequent, he could fix for a familiar moment a necessary sequence of human
movement. The result had satisfied him as little as at Harvard College.
Where he saw sequence, other men saw something quite different, and no one saw the same unit of measure.
He cared little about his experiments and less about his statesmen, who seemed to him quite as ignorant as
himself and, as a rule, no more honest; but he insisted on a relation of sequence, and if he could not reach it by
one method, he would try as many methods as science knew. Satisfied that the sequence of men led to nothing
and that the sequence of their society could lead no further, while the mere sequence of time was artificial, and
the sequence of thought was chaos, he turned at last to the sequence of force; and thus it happened that, after
ten years’ pursuit, he found himself lying in the Gallery of Machines at the Great Exposition of 1900, his historical
neck broken by the sudden irruption of forces totally new.”
(add discussion)
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Henderson
In the 1910s, Lawrence Henderson, in his The
Fitness of the Environment (1913) and The
Order of Nature (1917), began to contrast
“cause-and-effect” analysis with reaction
states and system view analysis, generally
siding with the latter over the former; other
view statements on this are as follows:
“In organic processes, cause-and-effect
analysis leads, in general, to erroneous
conclusions.”
— Lawrence Henderson (1932), “An Approximate
Definition of Fact”, in: in: L.J. Henderson on the
Social System (pg. 163)

In 1935, Henderson, in his Pareto’s General
Sociology: a Physiologists Interpretation
digressed on this further. In 1938 to 1942,
Henderson, in his his "Sociology 23" course,
devoted a certain amount of time trying to
Lawrence Henderson's "box spring" social system model, from his
connect or or visually depict Vilfredo Pareto's "Sociology 23" lectures (pg. 137), according to which A, B, and C are people
version of Le Chatelier's principle via a "box
in social system abc, who are interconnected via elastic forces 1, 2, 3, 4, 5,
spring model" (see: social Le Chatelier
and 6, all of which reacts according to Le Chatelier's principle (see: social Le
principle), particularly on pages 137 to 143 of 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
his "Sociology 23 Lectures", the diagram of
which shown adjacent; with which he attempt system would restore back to its original configuration.
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: [2]
“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.
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Beard
In 1936, Charles Beard, similar in some sense to
Henderson, in his The Devil Theory of War: an
Inquiry into the Nature of History and the Possibility
of Keeping Out of War, gave the following
argument: [6]
“Let a chemist take ten chemicals in a test tube. He
adds an eleventh. A precipitation follows. Did the
elevenths chemical ‘cause’ the precipitation? Or
was it ‘caused’ by the reaction of the other ten to
the event of addition? Why speak of cause at all in
this connection? The chemist is likely to be content
with mere description: Ten chemicals: the addition
of the eleventh chemical: precipitation. It adds
nothing to his knowledge to say that the eleventh
chemical ‘caused’ precipitation.”
Beard's aim in arguing here, as summarized by
Morris Zucker, is to fortify his rejection of the
"wicked person" or impersonal "forces" theories of
the cause of World War I (1914-1918), and to scorn,
supposedly, the utopian forever peace theorists. [7]

A rendition of Charles Beard's 1936 "ten chemicals argument" against
finding causality in nature, in respect to WWI in particular, shown in
the guise of Goethe's Elective Affinities; which is similar to Lawrence
Henderson's assertion that cause-and-effect analysis becomes
obviated when looked at in terms of reactions and changes of states
of equilibrium.

Quotes
The following are related quotes:
“The modern scientist is unwilling to depart from the test of causal relation or quantitative sequence. When he asks
the question, Why? he insists on an answer in terms of cause and effect. He wants to reduce his solution of all
problems to terms of the conservation of energy or the persistence of quantity.”
— Thorstein Veblen (1898), “Why is Economics Not an Evolutionary Science?” [3]

“Our behavior should be motivated by the ever-present realization that human beings in their thoughts, feelings and
actions are not free agents, but are subject to the inexorable laws of cause and effect as are the stars in their
courses.”
— Albert Einstein (1933) [4]

“A physical object is something which stays put unless something else starts it going, whereas an animal is something
which under any circumstances does what it pleases. Isn’t a man a living creature and cannot he do pretty much as he
pleases? … Heretofore, even if man entered somewhat into the matter, at least a given cause under a given set of
conditions always produced the same effect. But along came Heisenberg with his principle of indeterminacy and
apparently destroyed the pure and inevitable relations of cause and effect. On the analytical level of the laboratory,
the mind sees things as determined. But in human behavior, in our daily lives, the decision is not simple. To his own
mind, the behavior of a man seems to be free and of his own choosing, and all the accumulated moralities of the
world exhort him to choose the good and to act righteously on the assumption that he is capable of free choice and
action.”
— Selig Hecht (1935), “The Uncertainty Principle and Human Behavior” [5]

“Choice is an illusion created between those with power and those without. The ‘why’ is the source of power. You see
there is only one constant. One universal. It is the only real truth: causality. Action, reaction. Cause and effect. ...
Please, ma cherie, I told you, we are all victims of causality. I drank too much wine, I must take a piss. Cause and
effect.”
— Wachowski brothers (2003), character: Merovingian (Ѻ) of The Matrix Reloaded
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Cengel, Yunus
In thermodynamics, Yunus Ali Cengel (1955-) is an (Turkey-born?) American mechanical
engineer noted for his popular, seventh edition, 2010 textbook Thermodynamics: an
Engineering Approach, first published in 1989, co-authored with American mechanical
engineer Michael Boles, in which they intersperse Cengel-Boyles human
thermodynamics arguments and examples, e.g. they discuss subjects such as war
thermodynamics, human efficiency, studying and low-entropy learning, among others.
[1] The following economics thermodynamics quote by Robert Ayres is in the opening
section of quotes to the fourth 2002 edition of his textbook:
“Economic activities are inherently dissipative and governed by the second law of
thermodynamics.”

Education
Cengel completed his PhD in 1984, with a thesis on “Radiative Transfer in Plane-Parallel
Inhomogeneous Media and Solar Ponds”, at the mechanical engineering department of North Carolina State
University. [2] Currently, Cengel is dean in Mechanical Faculty of Yildiz Technical University, Istanbul, Turkey. And also
works with The Scientific and Technological Research Council of Turkey. In addition, he is a consultant for Energy
Ministry.

See also
● List of thermodynamics textbooks that include human thermodynamics
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In human thermodynamics, Cengel-Boles human thermodynamics refers to
the applications of thermodynamics to humans as found in Turkish
mechanical engineer Yunus Cengel and American mechanical engineer
Michael Boles 1989 textbook Thermodynamics: an Engineering Approach, in
its seventh edition as of 2010, in which they intersperse arguments alluding
to the premise that the second law and entropy apply to human interactions
and activity and that someday second law analysis may be used to improve
the quality of human existence, such as in eliminating human frictions and in
economics.

Overview
See main: List of thermodynamics textbooks that include human thermodynamics

In 2002, Cengel and Boles, in their fourth edition of Thermodynamics: an
Engineering Approach, open to the following economics thermodynamics
quote by American-born English mathematical physicist Robert Ayres:
“Economic activities are inherently dissipative and governed by the second
law of thermodynamics.”
Boles and Cengel seem to be one of the first thermodynamics textbook
authors, aside from American chemical engineer Benjamin Kyle and his
Chemical and Process Thermodynamics (1999), and a few others, to
incorporate a section with applications of thermodynamics to human
existence.

Cover to the fifth edition of Turkish
mechanical engineer Yunus Cengel and
American mechanical engineer Michael
Boles 1989 textbook Thermodynamics:
an Engineering Approach, wherein the
give human thermodynamics examples.

The chapter section in which Boles and Cengel do this in is their two their
two-page entropy chapter subsection: “Entropy and Entropy Generation in Daily Life”, in which state associate
entropy as a measure of disorder, and go onto speculate on a number of possible ways that the second law, entropy,
and irreversibility apply to human existence. They introduce the subject by stating that the extension of the entropy
concept to nontechnical fields is not a novel idea: "It has been the topic of several articles, and even some books."
The only person they cite, however, to backup this claim is American
economist Jeremy Rifkin and his 1980 book Entropy, which is hardly the best
example out of the four hundred plus human thermodynamics pioneers to have
theorized in this field, over the last two centuries. They also cite, to their credit,
American economist Robert Ayres in their opening quotes section. In any event,
Boles and Cengel go on to present several ordinary events and show their
relevance to the concept of entropy and entropy generation, as outlined by
topic below.

Efficient people
Boles and Cengel state that efficient people lead low-entropy or highly
organized lives. The give diagram 6-26, pictured adjacent, to illustrate this idea.
They state in full that:
"Efficient people lead low-entropy (highly organized) lives. They have a place for
everything (minimum uncertainty), and it takes minimum energy for them to
locate something. Inefficient people, on the other hand, are disorganized and
lead high-entropy lives. It takes them minutes (if not hours) to find something
they need, and they are likely to create a bigger disorder as they are searching
since they will probably conduct the search in a disorganized manner."
Boles and Cengel's example of entropy
Here they seem to be equating the term "high-entropy lives" to a human
generation or entropy increase
molecule in a "high-entropy state" of existence, which may or may not be
associated with human activity. [1]

correct, depending on discussion. This passage and theory, to note, seem to be
most-similar to the positive psychology concept of "Csíkszentmihályi flow" or flow states of mental work production
associated with high-efficient hours, days, and year of optimized personal work experience, such as writing a
masterpiece or composing a great sonata; a theory developed in the 1970s by Croatian-born American psychologist
Mihály Csíkszentmihályi modeled on his earlier studies of the entropy and psychic entropy ideas of his mentor Swiss
psychologist Carl Jung.
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Low-entropy learners
Boles and Cengel state that some
people have “low-entropy learning”
styles and are quick learners. This may
be similar to English physicist Stephen
Hawking’s 1996 model of neurological
entropy and reading (pictured adjacent).

Disordered libraries
Boles and Cengel state that a
disorganized library is in a high entropy
state. The association of entropy with
disorder is large subject, to say the
least, applicable only under select
conditions, circumstances, and
processes and one that is very difficult
to extrapolate into the human sphere.
Left: English astrophysicist Stephen Hawking's 1996 diagram of entropy decrease,
Historically, in terms of entropy models, via learning, and entropy increase associated, supposedly, with the body or
the idea of associating the magnitude of surroundings, which is assumed to be greater than the former, in accordance with
entropy |S| with disorder was first
the second law. [4] Right: Boles and Cengel's diagram example of human frictions,
stated explicitly in 1882 by German
resulting from anger and arguments, that are said to be associated with entropy
increase or entropy generation. [1]
physicist Hermann Helmholtz. Prior to
this, however, the concept of disorder
can be found in Rudolf Clausius' 1862 disgregation models of entropy and following that the Boltzmann chaos
assumption as popularized by Max Planck with his usage of this model in near absolute zero situations (such as in the
work of Walther Nernst) and in quantum mechanics.

Warfare thermodynamics
See main: War thermodynamics

Boles and Cengel state that that entropy can be applied to warfare organizations and processes, to the effect that a
high entropy army is less powerful than a low-entropy army, namely one that is divided into divisions. The state that
the old cliché ‘divide and conquer’ equates thermodynamically to the phrase ‘increase the entropy and conquer’. The
use of thermodynamics arguments in warfare traces at least as far back as 1919 in the writings of Russian engineer
Yevgeny Zamyatin and his idea that revolutions and wars are the product of thermodynamic laws.

Human friction
Boles and Cengel state that that friction in the workplace between co-workers equates is a type of human friction
that is quantified as entropy generation. They state that:
"We know that mechanical friction is always accompanied by entropy generation, and thus reduced performance. We
can generalize this to daily life: friction in the workplace with fellow workers is bound to generate entropy, and thus
adversely affect performance (Fig. 7–27). It results in reduced productivity."
The theory that human frictions generate a type or variant of physical heat (not in a metaphorical sense) was first
proposed in 1858 by American sociologist and economist Henry Carey who outlined a theory of social heat associated
with the rubbing together of human molecules in daily activity. The model that frictions in the workplace accrue and
can be quantified as a type of entropy was first outlined by English-born American engineer William Fairburn in his
1914 book Human Chemistry. Boles and Cengel go on to argue that unrestrained expansion, such as in an explosion or
uncontrolled chemical reaction are highly irreversible processes that are similar to the unrestrained scattering of
angry words and the damage these transmissions to in their generation of entropy.

Human thermodynamics education
See main: Human thermodynamics education

Boles and Cengel' outline arguments that someday the second law will be used to improve human well-being has
been insipiration for some to do graduate school work in pursuit of this objection. In 2009, Hmolpedia member
Turnkey13, a Turkey third-year undergraduate mechanical engineer, expressed desire to come to America to
complete a master’s degree in on a topic related to thermodynamic of human life, having been inspired by passages
(shown below) in the 2006 thermodynamics textbook by Cengel and Boles who state that: [3]
“The arguments presented here are exploratory in nature, and they are hoped to initiate some interesting discussion
and research that may lead into better understanding of performance in various aspects of daily life. The second law
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may eventually be used to determine quantitatively the most effective way to improve the quality of life and
performance in daily life, as it is presently used to improve the performance of engineering systems.”
The above query about human thermodynamics graduate programs was sent to American electrochemical engineer
Libb Thims, in reply to which Thims told the inquiring student engineer that there weren't yet graduate programs (or
even undergraduate classes) of that sort yet in the US, as their have been in Europe (Leon Winiarski's 1894-1900
University of Geneva course being one of the earliest examples). Thims suggested to the engineering student that to
better understand this topic with regard to entropy and human relations, he should start off with Thims' 2007
textbook Human Chemistry, as (in 2009) it contained the majority of the known publications written on entropy and
human relations. [3]
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4. Hawking, Stephen. (1996). The Illustrated - A Brief History of Time, (keyword: Entropy, pgs. 130-33, 137, 184, 190;
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See also
● List of thermodynamics textbooks that include human thermodynamics

Centropy
In thermodynamics, centropy is a entropy antonym-like metaphor type of term posited to refer to energetic
tendency for particles of a system to come together in an organized manner. The term 'centropy' is a combination of
'centration', meaning concentration, and 'negative entropy', meaning order.

Etymology
The term ‘centropy’, defined as ‘where all things come together’, has been around since 1985, depicted, it seems, as
a religious-themed philosophical conception that connected to the ‘real essence of finding out who you are’. [1] The
term, in this period, was defined as such: [2]
“There is a thing called entropy where all things fall apart. There is also a thing called centropy where all things come
together.”
The author of this definition goes on to state that most people don’t know about centropy. In 1980, American writer
Irving Simon published a 70-page booklet Centropy: the Vertical Aspect of Evolution, and followed this up by the 250page book Centropy: Evolution of Energy Systems. [3] The 2004-launch site IrvingSimon.com, which seems to have
uploaded the introductory pages of the book, becoming inactive in 2005. Simon defines the term centropy as such:
[4]
“Centropy comes from the term 'centration,' which has been introduced by Joseph Bois to indicate what happens
when there is a pooling of human energies. It is a concentration of a sort; a uniting as exemplified by a group engaged
in a cooperative venture. It is at those times when humans commingle (share in a common endeavor), that the
outgrowth of their interaction may result in a new innovation leading to the enhancement of human relationships.
Just such events occurred when single-celled organisms joined together to form multicellular organisms, and when
complex organisms joined to form larger structures such as societies. Thus, when we speak of the vertical aspect of
evolution, we imply the evolution of complexity. Let us differentiate it from the horizontal aspect of evolution by
referring to it by the term 'centropy.' Also, let us refer to the process that is implied when we speak of the evolution
of complexity, as a 'centropic process' rather than a 'negentropic process.'”
Simon suggests argues that centropy, as he uses it, is a more intuitive synonym type replacement term for Erwin
Schrodinger’s 1943 negative entropy or negentropy theory.

See also
● Anti-entropy difficulties
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Celestial mechanics
In mechanics, celestial mechanics is the study of the motions of and forces between the celestial bodies, generally
based on the laws of motion, the law of gravitation, with refinements coming from the general theory of relativity. [1]

Etymology
French physicist Pierre Laplace coined the term “celestial mechanics” in 1799. [3] This, supposedly, was a more
specific variant of what English physicit Isaac Newton had called “rational mechanics”, in regards to the work he had
done. [4]

Quotes
The following are related quotes:
“'Mecanique sociale' may one day take her place along with 'mecanique celeste', throned each upon the doublesided 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.”
— Francis Edgeworth (1881), Mathematical Psychics: an Essay on the Application of Mathematics to the Moral Sciences

“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 [2]
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In chnopsology, cell-as-molecule approach or concept
refers to the modelling of an individual cell, and in
particular an individual mobile cell, from the physical
chemistry perspective, as a large molecule, whose
synthesis or aggregation, from smaller components or cell
types, is governed by the principles of affinity chemistry
and or chemical thermodynamics operations, depending
on discussion. [1]

History
In 1665, Robert Hooke became the first person to see and
draw cells, plant cells in particular, under microscope;
describing them as such, being that they looked like prison
“cells”. In 1930, Belgian physician and cellular researcher
Albert Claude developed the cell fractionation technique,
with which he discovered the cell organelles, namely:
mitochondrion (which, in his Harvey Lecture, he famously
first characterized as the “power plants of the cell”),
chloroplast, endoplasmic reticulum, Golgi apparatus,
Diagram of the cell-as-molecule approach (viewing a cell as a
ribosome, and lysosome; was the first to apply electron
type of large molecule), according to English physical biologist
microscope in biology, thereby in 1945 publishing the first Lionel Harrison, based on the 1970 work of embryonic chick
detailed structure of the cell. In 1993, the physical
tissue formation experiments of American cellular pathologist
chemistry viewed “cell-as-molecule” approach, in upgrade Malcolm Steinberg. [1]
to cell as first living thing, was introduced in 1993 by
English-born Canadian physical chemist and theoretical biologist Lionel Harrison (1929-2008). [2]

See also
● Albert Claude
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Cellier, Francois
In human thermodynamics, Francois E. Cellier (1948-) is a Swiss electrical engineer and
computer scientist noted for []

Overview
In 1991, Cellier, in his chapter "Modelling in Nonequilibrium Thermodynamics", voiced
his opinion that a PhD dissertation on the thermodynamics of macroeconomics
(economic thermodynamics) would be a very worthwhile topic; his full statement on
this is as follows: [1]
“We have discussed thermodynamics from a systemic rather than a phenomenological
viewpoint. We have seen that bond graphs present us with a tool to ensure adherence
to physicality in modeling thermodynamic systems … bond graphs [however] are quite
meaningless when applied to the description of mathematical equations bare of their
physical interpretation. It is therefore not currently feasible to apply bond graphs to
the description of a macroeconomic model, for example, since we don’t know what energy conservation means in
such a model.
What does economic power mean in a system theoretical rather than in a political sense? We don’t know?
Consequently, we cannot define a set of adjugate variables that describe the behavior of a macroeconomy. However,
I would like to go one step further. While I cannot prove this to be correct, I am personally convinced that any real
system that can meaningfully be describe by a differential equation model—and macroeconomic systems are among
those without any question—possesses some sort of ‘energy’ that obeys the law of conservation of energy. It is just
that, to my knowledge, nobody has ever looked into systems, such as macroeconomies, from quite that perspective
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and tried to formulate a meaningful and consistent definition of the terms ‘energy’ and ‘power’, and from there
derived a set of adjunct variables, the product of which is ‘power’. This would be a very worthwhile topic for a PhD
dissertation.”
On Cellier's "to my knowledge" comment, a perusal of the 500+ theorists listed on the HT pioneers page, with
economic icons adjacent to their names, would certainly shed light on the great underground history of economic
thermodynamics.

Education
Cellier completed his BS in electrical engineering in 1972, his MS in automatic control in 1973, and his PhD in in 1979
in technical sciences in 1979 all at ETH Zurich, Switzerland. In 2005, Cellier became professor emeritus of computer
engineering at the University of Arizona.

See also
● Human thermodynamics dissertations
● Human thermodynamics education
● Two cultures department
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Cellular
thermodynamics
In animate thermodynamics, cellular
thermodynamics is the thermodynamical
study of the structure and behavior of the
cell, a large part of which is the study of the
energetics of membrane transport and
regulation.

History
The origination of the field of cellular
thermodynamics seems to trace to the
“membrane bioenergetics” work of Peter
Mitchell and his 1961 chemiosmotic theory A visualization of cellullar thermodynamic processes: Aggregates formed by
of energy transduction, nearly all of which is mixing 7-day-old chick embryo neural retina (unpigmented) cells with
pigmented retina (dark) cells. (A) 5 hours after the single-cell suspensions are
based on Gibbsian thermodynamics (as
presented via Guggenheim, 1933); a theory, mixed, aggregates of randomly distributed cells are seen. (B) At 19 hours, the
pigmented retina cells are no longer seen on the periphery. (C) At 2 days, a
which itself, is a spinoff of the early 1941
ATP thermodynamics work and theories of great majority of the pigmented retina cells are located in a central internal
mass, surrounded by the neural retina cells. [5]
Fritz Lipmann, et al. [1]
In 1964, American cellular biologist Malcolm Steinberg who proposed the differential adhesion hypothesis, cell
adhesion theory, which is sometimes referred to as “thermodynamic hypothesis” (although this term is also used to
refer to 1950s protein folding theories of Christian Anfinsen), a model that explained patterns of cell sorting based on
thermodynamics principles. [4] Steinberg's central hypothesis was cell sorting, such as pictured adjacent, as a
phenomenon that minimizes the free energy of the system based on intercellular adhesivity and surface tension.
Numerous cell sorting and adhesion studies, conducted in the 2000s, have experimentally supported Steinberg’s
hypothesis. [7] It is difficult to say who exactly coined the term “cellular thermodynamics” or cell thermodynamics,
but by at least 1979, to cite one example, the following terminology was in use: [3]
“The advantage of this definition would be to provide a link between the local physicochemical thermodynamics of
adhesive molecules on fluid PL and the more global cellular thermodynamics of the Steinberg models.”
Another noted article is American pathologist Horton Johnson's 1974 “On the Thermodynamics of Cell Injury”. [2]
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Cell-as-molecule
See also: Human molecule, Human molecular hypothesis, Bacteria molecule, Fish molecule, Animate molecule, etc.

In modeling the individual cell atomically, chemically, or rather molecularly, building on the previous work of
Steinberg, the "cell-as-molecule" approach (cell molecule) was used in 2011 by Lionel Harrison. [6]
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Cercignani, Carlo
In science, Carlo Cercignani (1939-2010) (CR=9) was an Italian mathematician and
physicist, who specialized in the kinetic theory of gases, noted for his 1998 Ludwig
Boltzmann: the Man Who Trusted Atoms, with forward by Roger Penrose, which gives a
well-rounded inside biographical look at the Ludwig Boltzmann and those associated
with his work in statistical mechanical thermodynamics. [1]

Quotes
The following are noted quotes:
“Gibbs succinct and abstract style and unwillingness to include examples and
applications to particular experimental situations made his work very difficult to read.
Famous scientists such as Helmholtz and Planck developed their own thermodynamic
methods in an independent fashion and remained quite unaware of the treasures
buried in the third volume of Transactions of the Connecticut Academy of Arts and
Sciences.”
— Carlo Cercignani (1998), Ludwig Boltzmann: the Man Who Trusted Atoms [1]
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Cervantes, Miguel de
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In hmolscience, Miguel de Cervantes (1547-1616) (IQ=155) (Cattell=164) was a Spanish
writer noted for []

Overview
In 1615, Cervantes, in his realism novel Don Quixote, which is cited by Henry Finck, in
his Romantic Love and Personal Beauty (1887), subsection the history of social
gravitation theories and human chemical affinity theories, as follows: [1]
“In the preface to the first volume of Don Quixote, Cervantes refers those who wish to
acquire some information concerning love to an Italian treatise by Judah Leo [Judah
Leon Abravanel, c.1465-c.1523]. The full title of the book, which appeared in Rome in
the sixteenth century, is Dialoghi di amore, Composti da Leone Medico, di nayione
Ebreo, e di poi fatto cristiano [Dialogues of Love, composed by Doctor Leon, of Hebrew
heritage, and who later became Christian]. There are said to be three French
translations of it, but it was only after long searching that I succeeded in finding a copy,
at the Bibliotheque Nationale in Paris. It proved to be a strange medley of astrology, metaphysics, theology, classical
erudition, mythology, and medieval science. Burton [Robert Burton, 1577-1640], in the chapter on love, in his
Anatomy of Melancholy, quotes freely from this work of Leo, whom he names as one of about twenty-five authors
who wrote treatises on love in ancient and medieval times.”
This paragraph, to note, surrounded by discussions of Empedocles, Goethe, Ludwig Buchner’s views on physical
science based love, and Robert Burton (1652) puzzling about what love has to do with the loadstone drawing iron and
or the “ground coveting showers”. As GLAE candidate, his Don Quixote was ranked by the Norwegian Book Club’s
2002 100 Best Books of All Time listing as the “best literary work ever written”, based on 100 top ten lists, submitted
by a 100 writers, from 54 countries; a book notably read by Albert Einstein (IQ=220) and his Olympia Academy group
(see: Filon-Pearson demon).
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Cessation (perspectives on)
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In cessation thermodynamics,
perspectives on cessation is view that
from the vantage point of those
affected individuals remaining following
the point termination of an individual
person (human molecule) that there
exist different variations of perspective
in terms of how "life changing" or
transforming, for the better or for the
worse, the death was. The following
table gives a rough idea of the gradient
that exists: [1]

Discussion
From the table, we can discern a
gradient of "states" of death, in which
some deaths are favored and others
disfavored. Seneca the Younger (55BC 40AD) was one of the first to
acknowledge this when he stated that:
“Death is a punishment to some, to
some a gift, and to many a favor.”
In modern cessation thermodynamics,
we can discern these gifts and
punishments through the tools of
energy transfers, mediated through the
dynamic action of human chemical
bonds, as the post-cessation structure
of family and society reconfigures, for
the better or for the worse, following
point termination, according to the first
law of thermodynamics.
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Cessation conservation hypothesis
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In cessation thermodynamics, the cessation
conservation hypothesis or cessation conservation
supposition (CCS) postulates that when a person dies, a
residual human chemical bond "energy signature"
remains in the post-cessation bond matrix of society
that becomes reincorporated into the neurological
structure of affected people (human molecules) in
either an incremental or detrimental manner,
depending on the moral nature of the momentum
actions of deceased up to the point of termination,
according to the conservation of energy or first law of
thermodynamics. [1] The cessation conservation
hypothesis, was developed between 2002 and 2005 by
American chemical engineer Libb Thims.

Overview
One of the first workable theories to explain the age-old
question of "what happens to a person when they
die?", was developed in rudimentary form by American
chemical engineer Libb Thims in a chapter of the 2003
manuscript Human Thermodynamics (Volume Three) in
which it was argued that following death the three
components of a person that remain, aside from
material possessions, are:
(a) the physical body (comprised of 26-elements that
eventually are recycled in the biogeochemical cycle)
(b) the possible genetic material (in the form of
offspring)
(c) a residual energy content (of the consequences of a
person's actions throughout life).
The latter of these, was hypothesized to be transported into the central nervous systems of family, friends, and
acquaintances in either an organizing or deorganizing manner depending on the moral character, virtue, or
righteousness of the person at the point of termination. [2]

Mechanism of transfer
A detail that was missing in the theory in 2003 was both the mechanism of the energy transfer and the sub-atomic
particle description of the hypothetical moral "energy content" remaining following termination. A partial clue to this
puzzle came from Dutch theoretical physicist Martinus Veltman, winner of the 1999 Nobel Prize in physics for in 1999
"for elucidating the quantum structure of electroweak interactions in physics", who in his 2003 book Facts and
Mysteries in Elementary Particle Physics pointed out that most of the mass or "energy", as these are equivalent via
Einstein's mass-energy equivalence relation, of sub-atomic particles actually resides within the bonds. In the proton,
for instance, which consists of two up quarks and one down quark each connected together via gluon "gab" bonds,
923 MeV of its total mass (938 MeV) resides within the gluon bond. Hence, in colloquial terms, most of the essence of
the proton or quark relationship is actually found within the bond.
In this perspective, modeling human relationships in a similar manner, Thims reasoned that possibly a large
portion of any given human relationship may actually reside in the photon bond (human chemical bond) that
connects people. This is diagrammed adjacent, in which Mx and Fy represent a male and a female, from a point mass
perspective, attached through the structure of a chemical or photon "γ" bond. Subsequently, when the body of the
person (human molecule) terminates, what remains at that exact moment is residual bond energy.
Cessation thermodynamics, form this perspective, can be considered as the study of the transformation of his
residual bond energy or "energy signature" of a person in the post-cessation structure or matrix of family and society,
which is hypothesized to transform and reincorporate into previously connected central nervous systems
constructively or destructively, depending on the state of death and the condition of the moral nature of the person
at that instant. This can be discerned through the perspectives on cessation that exist in relation to the attached
bonds.

Reception
On January 23, 2005 this preliminary outline was expanded into a 15-page "Tentative Hypothesis Concerning the
Whereabouts of a Person Following Cessation". [3] In the months to follow, this was expanded into the 100-page
manuscript Cessation Thermodynamics, of which one-hundred copies were produced and distributed around the U.S.
[3] Of those who reviewed it, 87% agreed that the overall concept "sits well in their stomach". [4]
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Principle of substance stability
In 2008 commentary on Thims’ cessation conservation hypothesis, Russian physical chemist Georgi Gladyshev stated
that CCS is “fully corresponded to the principle of substance stability.” [5] The principle of substance stability, is a
theory of structure movement in hierarchies during the course of evolution, which states that: during the formation
or self-assembly of the most thermodynamically stable structures at the highest hierarchical level (j), e.g., the
supramolecular level, Nature, in accordance with the second law, spontaneously uses predominantly the least
thermodynamically stable structures available from a given local part of the biological system, belonging to a lower
level, i.e. molecular level (j-1), and incorporates these unstable structures into next higher level, i.e. supramolecular
level (j). Subsequently, according to the principle of substance stability, each subsystem of the biosphere evolves
according to its thermodynamic tendency to seek a free energy minimum during each evolution cycle by the action of
the incorporation of unstable structures into higher hierarchies.
To cite one example, when a child has a parent that commits suicide, the energy content of this act, specifically
the residual parental bond energy content and quality mediated by totality of this process, will have a destabilizing
effect on the child as he or she grows. One consequence of this is that the adult child will be less likely to reproduce
and will be more likely or driven to work harder in life and in society. [3] Subsequently, such an unstable human
molecule may find or have a greater tendency to incorporate into a higher hierarchical level in accordance with the
conservation of energy and the principle of substance stability. In more detail the unification of these two postulates,
i.e. the cessation conservation hypothesis and the principle of substance stability, according to Gladyshev, means
that: [5]
(a) Physical body during the evolution (phylogenies) and ontogenesis in accordance with the second law,
spontaneously uses predominantly the least thermodynamically stable structures available from a given local part of
the biological system, belonging to molecular level (j-1), and incorporates these unstable structures into next higher
level, i.e. supramolecular level (j).
(b) The possible genetic material during the evolution (phylogenies) and ontogenesis in accordance with the second
law, spontaneously uses predominantly the least thermodynamically stable structures available from a given local
part of the biological system, belonging to molecular level (j-1), and incorporates these unstable structures into next
higher level, i.e. supramolecular level (the supramolecular levels j, j+n ). In this case we have the same situation as (a)
but in the other time scale and supramolecular environment.
(c) The effects of an organizing or deorganizing energy transfer mediation, depending on the moral character, virtue,
or righteousness of the person at the point of termination, correlates to the nation … structure of soils and
traditions…, which should be more stable during evolution (phylogenies) and ontogenesis. These structures
incorporate predominantly the least thermodynamically stable structures (available from a given local part of the
biological system) from the soil’s and tradition’s fragments.

Difficulties on theory
Several difficulties on theory remain. One is that it is rather an obscure idea to conceive that a "moral nature" exists
in a system of atoms and molecules. Another is the connection or significance of human life in relation to the big
picture of the universe, namely that mass-extinctions occur on the earth about every 26-million years, that the life of
the sun, and the dependence of life on earth for the sun's heat, has 10-billion years remaining, or how all of this
relates to potential cycles or directions of the universe. Lastly, the study and quantum mechanical description of the
human chemical bond is still in its very early stages of development and understanding. [6]

See also
● Continuing bond
● What happens when you die?
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In human thermodynamics, cessation thermodynamics is the study
of death, or termination of the physical movement or neurological
activity of a person (human molecule), in relation to a potential or
hypothetical conserved (moral or amoral) "essence of a person", in
the post-cessation bonded structure of the universe or society, as
discerned by the first law of thermodynamics (conservation of
energy) which states that energy can be neither created nor
destroyed. [1]
The term "cessation thermodynamics" was coined in 2005 by
American chemical engineer Libb Thims as the study of death from
the perspective of thermodynamics. In short, cessation
thermodynamics studies how, if at all, the energy content of the
being of a person, moral or amoral, as described via the
fundamental forces, connects to the movement of the universe.
The topic of death, and particularly "what happens to a person
when they die", although this philosophical puzzle is the most
desired query to be answered in modern times, generally tends to
remain a relatively mute one in science. [2] No satisfactory
scientific solutions, to date, have been published. [3] The law of
conservation of energy or generalized first law of thermodynamics,
however, is the only law seated to provide a solution.

Cover of a 100-page 2005 manuscript Cessation
Thermodynamics by American chemical engineer
History
Libb Thims, of which 100-copies were printed and
distributed around Chicago, on the subject of death
Historically, or colloquially, as discerned through the world's
in the context of the first law of thermodynamics.
religions, which can be considered as the sciences of the past, a
general theory pervades throughout that following the death of the [10]

physical body a type of soul, spirit, essence, p’o, hun, yin, yang, pitri,
atman, nafs, ruh, kami, jiva, pheuma, physche, élan vital, fravashi, totism, psychopomp, dooh, dusha, rauch, n’shama,
ka, or ba, etc., remains, transforms, or migrates into a post-cessation state of existence. [8] For most of history, these
terms were explained by the various religious texts and the stories they derived from. In the 1850s, however, with
the development of the science of energetics (thermodynamics), the view of what these terms were in composition
began to change.
The earliest views on this type of logic from the field of psychodynamic, or energy psychology, in combination
with late 19th century animism or vitalist views, in which life forms were argued to have a special type of "vital
energy" distinct from that of the physical energies. In the late 19th century, for instance, German psychologist
Wilhelm Wundt, with his "System der Philosophie", sought to understand the human mind by identifying the
constituent parts of human consciousness, in the same way that a chemical compound is broken into various
elements and who viewed psychology as a science, much like physics or chemistry, in which consciousness is a
collection of identifiable parts.
The first to postulate ideas along these lines was German physician and physicist Hermann Helmholtz who in
1892, in his discussions on the thermodynamics of Goethe's Faust, reasoned that the ebb and flow of life, and its
relation to death, has an explanation in the total constancy of energy or active force, for both animate and inanimate
life. [2] The first to discuss the nature of human death in relation to energy, in particular reference to the law of
conservation of energy, was German chemist Wilhelm Ostwald, one of the founders of the school of energetics, who,
in the 1906 Ingersoll lecture Individuality and Immortality, asked the question: [9]
“What has energetics to say about immortality.”
In 1910, using Wundt as source, in reference to the thermodynamic aspects of death, American social historian Henry
Adams stated that: [4]
“The naturalist now readily admits that plants have souls—or will-power—but he appropriates the soul as an energy
of thermodynamics.”
In 1919, on the topic of death and its connection to the conservation of energy, Engish physical chemist Frederick
Soddy outlined a short synopsis on his views in his article subsection “Immortality or the Conservation of Personality”
in his book Science and Life. [11] 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. In the 1976 book
The Reflexive Universe, American mathematician Arthur Young formulated ideas on the immortality of the soul as
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guaranteed by the first law of thermodynamics. [13] In the 1950s, the first to outline the view that a "new science" of
the study of the thermodynamics of death was needed was Iranian thermodynamicist Mehdi Bazargan who stated:
[10]
“Thermodynamics might be able to say, though very vaguely, if there is going to be a resurrection and another world,
how this may occur and what the other world may look like … In this way, we may be able to examine to what extent
the signs of the other world, as provided by the prophets, are plausible. If these signs about the resurrection,
paradise and hell form a reasonable and sensible related collection that new sciences, to some extent, affirm, then
such beliefs are not baseless.”
In circa 1995, American physician Gerry Nahum, with a background in thermodynamics and information theory,
supposedly, worked out a 25-page proposal, entitled "Proposal for Testing the Energetics of Consciousness and its
Physical Foundation", to conduct a consciousness-weighing project to quantify the energy of consciousness or rather
the “weight of the soul”, at the point of death, estimated to cost $100,000, using a negative entropy theory. [14] In
circa 2000, using the works of Pierre Teilhard and Belgian thermodynamicist Ilya Prigogine as a basis, French engineer
and biophysical chemist Louis-Marie Vincent gave a crude theory of how the qualities of life, love (as a
thermodynamic potential) and death may function in respect to the time of death and in relation to near-deathexperiences. [12] In modern terms with the rise of particle physics, where, according to general scientific consensus,
everything in the universe is either matter or energy or variations therein; quantities which can be further divided
into entities called fermions, i.e. half integer spin particles, or bosons, i.e. integer spin particles, cessation
thermodynamics considers how the life and death of a person connects, if at all, in respect to the movement of the
universe.

Cessation conservation hypothesis
See main: Cessation conservation hypothesis

One of the first workable theories of a scientific explanation of death, as to the question of particularly "what
happens to a person when they die?", was a tentative hypothesis of human "essense" (virtuousness) energy
conservation, developed in rudimentary form by American chemical engineer Libb Thims in a chapter of the 2003
manuscript Human Thermodynamics (Volume Three), in which it was argued that following death the three
components of a person that remain, aside from material possessions, are:
(a) the physical body (comprised of 26-elements that eventually are recycled in the biogeochemical cycle) (human
molecule)
(b) the possible genetic material (in the form of offspring) (85% of people reproduce)
(c) a residual energy content (of the consequences of a person's actions throughout life) (human chemical bond
energy) (energy signiture)
The latter of these, aspect (c), was hypothesized to be transported into the central nervous systems of family, friends,
and acquaintances in either an organizing or deorganizing manner depending on the moral character, virtue, or
righteousness of the person at the point of termination; acting through the medium of residual bond energy remain
at the point of termination. [5] Thims wrote a 100-page manuscript titled Cessation Thermodynamics in 2005, of
which one-hundred copies were distributed for feedback, and worte the first published chapter section entitled
"Cessation Thermodynamics" in chapter sixteen of 2007 Human Chemistry (Volume Two). [10]
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In science, James Chadwick (1891-1974) was English physicist noted for his 1932
discovery of the neutron—though, technically, Ettore Majorana, independently, arrived
at the same conclusion, namely the existence of a “heavy neutral particle”, as he
termed it, within the same period that year.

Neutron
A new form of penetrating radiation came to light in 1930, when Bothe and others
bombarded beryllium with a-particles. Although these emissions were attributed
initially to an unusual form of gamma radiation, James Chadwick suspected a different
origin. On 17 Feb 1932, Chadwick, in his “Possible Existence of a Neutron”, stated the
following: [2]
“If we ascribe the ejection of the proton to a Compton recoil from a quantum of 52 x
106 electron volts, then the nitrogen recoil atom arising by a similar process should
have an energy not greater than about 400,000 volts, should produce not more than
about 10,000 ions, and have a range in the air at N.T.P. of about 1-3mm. Actually, some of the recoil atoms in
nitrogen produce at least 30,000 ions. In collaboration with Dr. Feather, I have observed the recoil atoms in an
expansion chamber, and their range, estimated visually, was sometimes as much as 3-mm. at N.T.P.
These results, and others I have obtained in the course of the work, are very difficult to explain on the
assumption that the radiation from beryllium is a quantum radiation, if energy and momentum are to be conserved
in the collisions. The difficulties disappear, however, if it be assumed that the radiation consists of particles of mass 1
and charge 0, or neutrons. The capture of the a-particle by the Be9 nucleus may be supposed to result in the
formation of a C12 nucleus and the emission of the neutron. From the energy relations of this process the velocity of
the neutron emitted in the forward direction may well be about 3 x 109 cm per sec. The collisions of this neutron
with the atoms through which it passes give rise to the recoil atoms, and the observed energies of the recoil atoms
are in fair agreement with this view. Moreover, I have observed that the protons ejected from hydrogen by the
radiation emitted in the opposite direction to that of the exciting a-particle appear to have a much smaller range than
those ejected by the forward radiation. This again receives a simple explanation on the neutron hypothesis.”
(add discussion)

Humans | Composition
Humans, atomic composition, are comprised of 26 elements: oxygen, carbon, hydrogen, nitrogen, calcium,
phosphorus, potassium, sulfur, chlorine, sodium, magnesium, iron, fluorine, zinc, silicon, copper, iodine, tin, boron,
selenium, chromium, manganese, nickel, molybdenum, cobalt, and vanadium. Humans, in bound state and or particle
composition, are comprised of four entities: protons (discoverer: Ernest Rutherford, 1911), neutrons (discoverer:
James Chadwick and or Ettore Majorana, 1932), electrons (discoverer: Joseph Thomson, 1897), and photons
(theorizer: Albert Einstein, 1905).

Quotes | Related
The following are related quotes:
“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 Robinson (1999), The Nine Number of the Cosmos [1]
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In hmolscience, Bikas Chakrabarti (1952-) is an Indian physicist noted for 1995 to
present work in econophysics and sociophysics, associated with what the formation of
the Indian school of econophysics or what Russian-born American physicist Victor
Yakovenko refers to as the “Kolkata school” of econophysics, a group which includes
Indian physicist Anirban Chakraborti. [1]

Overview
In 1995, Chakrabarti was involved in the first Kolkata Econophysics Conference,
discussed below. In 2003, Chakrabarti, in his “Money in Gas-Like Markets: Gibbs and
Pareto Laws”, coauthored with Arnab Chatterjee and S.S. Manna, considered ideal-gas
models of trading markets, where each agent is identified with a gas molecule and each
trading as an elastic or money-conserving (two-body) collision. Unlike in the ideal gas,
they introduce a quantity the “saving propensity” $λ of agents, such that each agent
saves a fraction $λ of its money and trades with the rest. They show that steady-state
money or wealth distribution in a market is Gibbs-like for relation $λ = 0, has a non-vanishing most-probable value for
$λ ≠ 0, and Pareto-like when $λ is widely distributed among the agents. They compare these results with
observations on wealth distributions of various countries. [1] In 2005, Chakrabarti was a coeditor of Econophysics of
Wealth Distribution, with chapters themed on the Pareto principle of wealth distribution of Italian engineer and
socioeconomist Vilfredo Pareto, and in 2006 was coeditor of Econophysics and Sociophysics, with its two noted
thermodynamic formulation of socioeconomics by German physicist Jurgen Mimkes. [2] In 2013, Chakrabarti
coauthored Sociophysics: an Introduction, with chapters general social system modelling theory, social choice and
popularity, crowd dynamics, etc., and six part appendix on topics including: phase transition, critical phenomena,
magnetic systems, random walks, and Monte Carlo simulation. [4]

Education
Chakrabarti completed his PhD in physics, thesis: "Critical Behaviour of Annealed Disordered Systems" in 1979 at
Saha Institute of Nuclear Physics, Calcutta University and in 1983 became a physics professor at Saha Institute of
Nuclear Physics. Currently, Chakrabarti is a visiting economics professor at the Indian Statistical Institute.
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In hmolscience, Anirban Chakraborti (c.1972-) is an Indian physicist noted for []

Overview
In 2000, Chakraborti began to do work on the statistical mechanics of economics, Gibbs
distribution money theories, and agent-based econophysics models. Chakraborti has
the following description of himself posted on his Ecole Centrale Paris faculty page: [2]
“Econophysics studies consisting of various conceptual approaches of economic
problems using the tools and methods of statistical physics. This has been a rapidly
growing interdisciplinary field. I have been fortunate to become the first PhD in
econophysics from India.”
Chakraborti is an associate of Indian physicist and the Indian school of econophysics,
who seems to have been a student of Indian physicist Bikas Chakrabarti. [1]

Education
Chakraborti completed his MS in 1998 at the University of Kolkata, India, and his PhD in 2003 at the Saha Institute of
Nuclear Physics, Jadavpur University, Kolkata, India. Since 2005, he has been a physics lecturer at Banaras Hindu
University, India, and also is a chair of quantitative finance at the Laboratory of Applied Mathematics and Systems,
Ecole Centrale Paris, where he does research on econophysics and financial physics problems such as kinetic theory
of gases based agent models, attempts at formulating a “microscopic” Pareto principle equation, Cont-Bouchard
econophysics herding behavior models, and self-organized criticality, where among other things he claims to be
applying statistical physics based thermodynamics to the social sciences.

References
1. (a) Chakrabarti, Bikas K. Chakraborti, Anirban, and Chatterjee, Arnab. (2006). Econophysics and Sociophysics:
Trends and Perspectives. Wiley-VCH.
(b) Sinha, Sitabra, Chatterjee, Arnab, Chakraborti, Anirban, and Chakrabarti, Bikas K. (2010). Econophysics: An
Introduction (§Appendix A: Thermodynamics and Free Particles Statistics, pgs. 251-). Springer.
2. Anirban Chakraborti (faculty) – Ecole Centrale Paris.

External links
● Anirban Chakraborti (faculty) – Banaras Hindu University.
● Anirban Chakraborti (profile) – Google Scholar.
● Chakraborti, Anirban – WorldCat Identities.

Chalidze, Valery
In human thermodynamics, Valery Chalidze (1932-) is Russian-born American
mathematician and physicist noted for his 2000 Entropy Demystified, wherein he
argues that economic processes are entropy lowering processes, but that human will is
a type of "informed energy" that allows people to deviate from the proscriptions of
physical laws.

Overview
In 2000, Chalidze, in his Entropy Demystified: Potential Order, Life and Money,
attempted to extrapolate entropy into the social sciences, on the logic that money is a
purely energetic and low-entropic component of an economy. On the basis of
Romanian mathematician Nicholas Georgescu-Roegen (1971) and German economist
Malte Faber (1983), who are said to have introduced the concept of entropy into
economics and sociology, Chalidze argues that an economic system is a
thermodynamic system. He states, as a matter-of-fact, that:
“After all, human activity, which is the subject of economic study, is a local entropy lowering process.”
Chalidze’s focal point is his concept of “potential order” defined as the ability of an open system to become orderly or
to create order in another system. [2] At the end of his book, Chalidze scripted a section entitled “In Conclusion: The
Unpredictability of Will and Physics”, in which he argues that someday physics may be able to accept “willing bodies
into it sphere of study.” [3] This section, as is the case often when writers attempt to argue that thermodynamics
explains human existence, while simultaneously retaining the proposition of free will, is a sinker of the book. He
states, for instance:
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“Our will, which is informed energy, is capable of deviating from the prescriptions of physical laws.”
This, of course, is an incorrect view. The human being is a molecule (human molecule) and all molecules abide by the
same laws.

Difficulties on theory
The book, in general, is poorly written, as far as books go in human thermodynamics. Without going into too much
detail, to give an idea of this, both Jeremy Rifkin and Claude Shannon are cited early on, names are misspelled
numerous times, e.g. Laplas (correct: Laplace) or Ludvic Boltzman (correct: Ludwig Boltzmann), special
anthropomorphic concepts, such as informed energy, are attributed to human activity, and diatribe on God and
religious thermodynamics are used prolifically, e.g. "from the first words of the Bible we see a deep intuitive
understanding of the law of entropy", among other numerous issues.

Education
Chalidze studied at Moscow and Tbilisi University, completing his PhD in physics in circa 1960. [1] In 1972, he traveled
at the invitation of the United States to lecture, and almost immediately was deprived of his Soviet citizenship;
thereafter settling in the state of Vermont, where he currently resides.
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Chance
In terminology, chance is something that happens
unpredictably without discernible or observable
cause. [1]

Overview
General consensus among scientists seems to hold
that those who advocate chance based nature
(e.g. Ilya Prigogine, Richard Dawkins (Ѻ), etc.), as
opposed to those who advocate a non-chance
based nature (e.g. Friedrich Schiller, Lawrence
Henderson, Adrian Bejan), are those who
underlyingly hold to some type of free will belief;
whereas others vacillating in the middle (e.g.
Charles Darwin) expressed mixed views on the
role of chance.

Darwin | Chance variation
In 1859, English naturalist Charles Darwin
published his evolution theory according to which,
as modern truncated opinion sees things, natural
selection acting upon chance variation in offspring An anti-evolution cartoon (Ѻ) depicting an atheist scientist and his “life
= chance” computer program, which randomly scuffles letters, aiming
determined the course of animate form change
to disprove intelligent design — a semi-parody of Cicero's 45BC
over time. The term “chance variation”,
"scattered letters argument" against Lucretius and his chance-based
supposedly, first began to be used by Darwin, in
atomic theory origin of the world (see: typing monkeys) — according to
his transmutation theory, in 1840. In his 1844
which the program produces a “living thing” from chance.
Essay, the term “chance” gets two mentions. [5]
In the first edition (1859) of his On the Origin of Species, Darwin uses the term “chance”, in various ways, 43+ times.
In one case he speaks of land isolation “decreasing the chance of the appearance of favourable variations” and also of
great and open areas as making a “better chance of varourable variations” (pg. 105). In a latter instance (pg. 111), he
states:
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“Mere chance, as we may call it, might cause one variety to differ in some character from its parents, and the
offspring of this variety again to differ from its parent in the very same character and in a greater degree; but this
alone would never account for so habitual and large an amount of difference as that between varieties of the same
species and species of the same genus.”
The first focused discussion on the term "chance" occurs in the opening of chapter five (pg. 131) titled "Laws of
Variation" wherein he opens to the following:
“I have hitherto sometimes spoken as if the variations —so common and multiform in organic beings under
domestication, and in a lesser degree in those in a state of nature—had been due to chance. This, of course, is a
wholly incorrect expression, but it serves to acknowledge plainly our ignorance of the cause of each particular
variation.”
In a 22 May 1860 letter to Asa Gray, Darwin commented further on his ambivalence with the term notion of chance:
“I am inclined to look at everything as resulting from designed laws, with the details, whether good or bad, left to the
working out of what we may call chance. Not that this notion at all satisfies me.”
Though Darwin here expressly states that the model of "variations" as being by the result of "chance" as a wholly
incorrect expression, one resulting from or ignorance, the colloquial seed was planted, and into the century to
following Darwin's theory began to be conceptualized as one where natural selection acts on variations resulting
from "random chance" or more commonly "blind random chance" a motto that gets repeated ad nauseum up to the
present —atheism advocates: Richard Dawkins (1986) and Alexander Rosenberg (2011) being two examples. [9]
Dawkins, in fact, has created so much hoopla about evolution being governed by “chance” that writers Scott Hahn
and Benjamin Wiker entitled the first chapter of their Answering the New Atheism as “Dawkin’s god, Chance”. [10]

Thermodynamics
In 1914, French mathematician Emile Borel, in his book Chance, introduced the typing monkeys explanation of the
statistical view of the second law. In the 1970s, Belgian chemist Ilya Prigogine began to add thermodynamics
arguments into Darwin's chance-based theory of evolution. In 1995, in a prebanquet speech of an international
conference on thermodynamics in Nancy, France, Prigogine asserted that the tree-shaped structures that abound in
nature—including river basins and deltas, the air passages in our lungs, and lightening bolts—aléatoires [random] or
the “result of throwing the dice”, in other words there is nothing underlying their similar design—it’s just a cosmic
coincidence. [3] Romanian-born American mechanical engineering thermodynamicist Adrian Bejan, who was in
Prigogine's audience, reacted to this "nature is but the result of chance purview" in objection and went on to develop
his constructal theory of flow channels, in which branching structures are not governed in their formation by
"chance" but of geometrical flow laws. To quote from Bejan's 2012 book on his constructal theory: [3]
“Designs we see in nature are not the result of chance.”
Russian physical chemist Georgi Gladyshev, likewise, reacted against Progigine and his notion that blind random
chance is behind nature, by developing his hierarchical thermodynamics theory, the following being a representative
quote: [4]
“The opinion that evolution is ‘governed’ by chance is not quite correct: the joint action of random events in a
thermodynamic system should always satisfy the requirements of thermodynamics. The fan of thermodynamics
always has a fixed direction.”

Radioactivity
In 1896, the phenomenon of radioactivity was discovered by the French scientist Henri Becquerel, while working on
phosphorescent materials that glow in the dark after exposure to light, which was found to be non-causal. In the
century to follow, some began to use the “unpredictable” aspect of radioactive clicking of the meter to develop
chance based philosophies of human nature. In circa 1935, Italian engineer and theoretical physicist Ettore
Majorana—who in 1929, completed his MS in physics with a dissertation on “The Quantum Theory of Radioactive
Nuclei” at the Institute of Physics, University of Rome La Sapienza, under Italian theoretical physicist Enrico Fermi—
published his “The Value of Statistical Laws in Physics and Social Sciences”, derives a radioactive law based theory of
sociology, the following being a representative: [2]
“Quantum mechanics has taught us to see in the exponential law of radioactive transformations an elemental law
which cannot be reduced to a simple causal mechanism. Naturally also the statistical laws recognized by classical
mechanics and relative to complex systems keep their validity according to quantum mechanics. This modified on the
other hand the rules for the determination of internal configurations and does so in two different ways depending on
the nature of the physical systems, thus given rise respectively to the statistical theories of Bose-Einstein, and of
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Fermi. However, the introduction in physics of a new type of statistical law, or simply a probabilistic one, which was
hidden under the supposed determinism of ordinary statistical laws, obliges us to revise the bases of the analogy
which we have previously established with the statistical laws in social sciences.”
In 1949, American isotope physicist Paul Aebersold, radioactivity, citing Becquerel, but throughout remained rather
deterministic in respect to his evolution philosophy: [8]
“The more we study living things, the more we study all of nature, including the atom itself, the more we can see that
everything is not just a matter of chance. Figure out the chance that some protein molecule, or some hormone, or
vitamin or enzyme, for example, was gotten together by the mere chance meeting of all its component atoms out of
a chaos of atoms. Such molecules are so complex that even over the period of billions of years since the earth was
formed, it is still extremely unlikely that any such molecules would be formed by pure chance. It is even more
inconceivable to believe that that chance can account for all the hundreds of thousands of types of molecules that
occur in nature, for all the exceedingly dynamic and complicated processes which these molecules take part, and
much less for all the marvels of biology.”
Although, to note, in his section on half-life, he commented:
“One cannot predict when any particular unstable atom will disintegrate or ‘die’, just as the case for mice or men.”

Other
Another variant of the chance model, according to Sudanese-born American philosopher Monydit Malieth, is the
pieces of medal randomly forming a clock analogy: [11]
“A philosopher once said: if you randomly throw pieces of metal together, they will never build a clock on their own.”
Malieth, however, goes onto state that his refutation of this claim by saying that: “as hard as it is to believe, a clock
can build itself by accident if given infinite time and perpetual energy
for motion”.

Quotes
The following are related quotes:
“For surely the atoms did not hold council, assigning order to each,
flexing their keen minds with questions of place and motion and who
goes where. But shuffled and jumbled in many ways, in the course of
endless time they are buffeted, driven along, chancing upon all
motions, combinations. At last they fall into such an arrangement as
would create this universe.”
— Lucretius (55BC), On the Nature of Things, on a non “created” universe
A DreamsTime.com (Ѻ) pic of relationship

“Nothing in nature is by chance. Something appears to be chance only chance dice, entitled “Lucky in Love People
Chance Game Dice”, a play on the “lucky in love”
because of our lack of knowledge.”
— Benedict Spinoza (c.1675) (Ѻ)

“There is no such thing as chance; and what seem to us merest
accident springs from the deepest source of destiny.”

motto; the opposite of which is determinism, the
idea that neither chance nor dice, but fate or
destiny determines relationship outcomes.

— Friedrich Schiller (c.1795), Ranker.com (Ѻ)

“Matter and energy have an original property, assuredly not by chance, which organizes the universe in space and
time.”
— Lawrence Henderson (1913), The Fitness of the Environment [7]

“Problems of evolution are in large measure problems of probabilities, statistical problems. Incidentally, this
reflection disposes of the rather foolish objection sometimes raised against the theory of evolution, that it ascribes
the course of events in an evolving system to chance. When we describe a phenomenon as being governed by
chance, we do not, of course, mean that there are no definite causes (determining factors) at work; we merely state
in these terms that the causes are complex and not known to us in detail.”
— Alfred Lotka (1925), Elements of Physical Biology (pg. 25)

“The idea—of life forming by random chance—is still very much alive at the popular level. For many college students
who speculate about these things, ‘chance’ is still the hero. They think if you let amino acids randomly interact over
millions of years life is somehow going to emerge.”
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— Lee Strobel (c.2003), dialogue (Ѻ) with Stephen Meyer

“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.”
— Edward Humes (2007), Monkey Girl: Evolution, Education, Religion, and the Battle for America’s Soul

See also
● Random chance
● Typing monkeys
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Chandrasekhar, Subrahmanyan
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In science, Subrahmanyan Chandrasekhar (1910-1995) was an Indian-born American
astrophysicist noted for his 1939 book An Introduction to the Study of Stellar Structure,
in which he devotes the first chapter, on astrophysical thermodynamics, to laying out a
thermodynamic foundation for the study of stellar structure using the thermodynamics
of Greek mathematician Constantin Caratheodory (1908), in particular the so-called
Caratheodory theorem. [1]

Black holes
In 1939, Chandrasekhar, in his An Introduction to the Study of Stellar Structure,
suggested the idea of black holes. A similar concept, to note, of “black body stars” was
suggested in William Sidis' 1925 The Animate and the Inanimate. [3]

Education
Chandrasekhar completed his BS in physics in 1930 at Presidency College, after which
he completed his PhD in 1933 at Cambridge under English statistical thermodynamicist Ralph Fowler, where he took
the relativistic quantum mechanics course of Paul Dirac four times. He then entered a fellowship at Trinity College
where he established friendship with English astronomer Arthur Eddington. In 1936, he worked at Harvard for a term
and the following year joined the faculty at the University of Chicago, obtaining emeritus status there in 1985. [2]

Recognition
In 1983 he and American astrophysicist William Fowler shared the Nobel Prize in physics for his study of the physical
processes underlying the structure and evolution of stars.
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Chang, Yi-Fang

In hmolscience, Yi-Fang Chang (1947-), or 张一方 (in Chinese) or YiFang Zhang, is a
Chinese particle physicist noted, in human thermodynamics, for his 2009 to present
effort to formulate a melting pot of physics and thermodynamics theories to explain
social phenomenon.

Overview
In Oct 2009, Chang published “Moderate Degree of Input Negative Entropy Flow and
Decrease of Entropy in Astrophysics, Biology, Psychology and Social Systems”, wherein
he begins with some black hole thermodynamics calculations, the cites Erwin
Schrodinger's 1943 What is Life?, then mentions John Edsall and Hanoch Gutfreund's
1983 book on biothermodynamics, after which jumps into smattering of semi-recent
applications of thermodynamics in spirituality, social sciences, etc. [5] In Nov 2009,
Chang, in his “Social Synergetics, Social Physics, and Research of Fundamental Laws in
Social Complex Systems”, attempts to formulate social thermodynamics equations and
theorize on concepts such as social temperature. [1] Chang seems to base much of his
social thermodynamics theories on the work of Belgian chemist Ilya Prigogine and synergetics of German theoretical
physicist Hermann Haken. [2] In 2013, Chang published “Social Thermodynamics, Social Hydrodynamics and Some
Mathematical Applications in Social Sciences”, wherein he cites the 2001 social combustion theory of Wenyuan Niu,
among others. [4]

Criticism
In 2011, American physicist Len Fisher calls Chang’s social thermodynamics derivation article “frankly hilarious” and
“non-serious”, describing the article as pages and pages of convoluted mathematics, all ending with the outlandish
conclusion that his home country was essentially perfect. [3]
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Education
Chang began a process of self-education in physics as a youth, reading through some 46 physics books, focusing in on
higher mathematics and Albert Einstein’s theory of relativity work. Chang currently is a professor of physics at
Yunnan University.

See also
● Chinese school of social physics

References
1. (a) Chang, Yi-Fang. (2009). “Approach to a Quantitative Description of Social Systems based on Thermodynamic
Formalism” (abs), ArXiv.org, Nov 11.
(b) Chang, Yi-Fang. (2009). “Social Synergetics, Social Physics, and Research of Fundamental Laws in Social Complex
Systems” (abs), eprint arXiv: 0911.1155.
2. (a) Article (Chinese → English) – YNDaily.com.
(b) Synergetics (Haken) – Wikipedia.
3. Fisher, Len. (2011). Crashes, Crises, and Calamities: How we Can Use Science to Read the Early-Warning Signs
(social thermodynamics, pg. 143, 211). Basic Books.
4. Chang, Yi-Fang. (2013). “Social Thermodynamics, Social Hydrodynamics and Some Mathematical Applications in
Social Sciences” (pdf), International Journal of Modern Social Sciences, 2(2):94-108.
5. Chang, Yi-Fang. (2009). “Moderate Degree of Input Negative Entropy Flow and Decrease of Entropy in Astrophysics,
Biology, Psychology and Social Systems” (abs), ArXiv.org, Oct 4.

Further reading
● Chang, Yi-Fang. (2013). “Chaos, Fractal in Biology, Biothermodynamics, and Matrix Representation on Hypercycle”
(abs), NeuroQuantology, 11(4).

External links
● Yi-Fang Chang (publications) – ArXiv.og.

Change
In terminology, change, from the Latin cambire
“to exchange, barter”, from PIE root kemb- “to
bend, crook”, means to make different in some
particular; transform; to give a different
position, course, or direction. [1]

Quotes
The following are related quotes:
“Nothing is permanent except change.”
— Heraclitus (c.475BC), Fragments (Ѻ)

“It is in changing that we finding purpose.”
— Heraclitus (c.475BC), Fragments (Ѻ)

Greek flux and fire philosopher Heraclitus on how change is the only
eternal, as epitomized by his famous statement that "no man ever steps
in the same river twice" for "its not the same and he's not the same" (see:
turnover rate; Gibbs existence state)

“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.”
— Johann Goethe (1799), comment to Friedrich Schiller on the lack of realism in the work of Prosper Crebillon, Oct 23 [2]

“Whenever work is done by heat (on a body in a cycle) no permanent change occurs in the condition of the working
body [and that to deny this] would overthrow the whole theory of heat, of which it is the foundation.”
— Sadi Carnot (1824), "Reflections on the Motive Power of Fire"; sentence that caught Rudolf Clausius’ attention (1850), as
incorrect, resulting in him working to found thermodynamics

See also
● Free energy change
● Gibbs free energy change
● Negative free energy change
● Volume change
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Chaos
In culture, chaos, from the Greek Χάος, refers to utter confusion, an
unorganized state, or a system in disorder. [1] In thermodynamic modern
colloquial terms, when queried, people tend to associate entropy with chaos.
[2] This, however, is late 20th century metaphor-crossover effect. None of the
original founders of thermodynamics, such as Clausius, Maxwell, Gibbs,
Boltzmann, Planck, etc., for instance, used the term “chaos”. [3]

Mythology
See main: Comparative mythology and religion

The etymology of the term chaos, in ancient origins, stems from early 4,000
BC mythological conceptions, primarily Egyptian, of a primordial deity (or set
of deities) that personified the empty space or void that existed before the
formation of the cosmos. [6] In particular, according to what is called the
“documentary hypothesis”, when the Pentateuch, a Greek word meaning
“five scrolls”, was written, between 1,000-500 BC, the Israelite authors,
estimated to be four plus an editor, incorporated much of Egyptian and
Babylonian mythology, from the places they had lived in, into the
construction of the Bible. [15]
In reference to the etymology of the word chaos, the opening sentence
of the 1600 version of the Bible, i.e. the first paragraph of the Genesis section
of the Pentateuch, reads: “In the beginning God created the heaven and the
earth. And the earth was without form, and void; and the darkness was upon Ilya Prigogine's 1984 Order Out of
the face of the deep. And the Spirit of God moved upon the face of the
Chaos, is the best-selling book on
chaos and meaning.
waters.” In etymology of this myth, the Hebrew scribes borrowed the
Egyptian Hermopolitan creation scheme, from the ancient city of Hermopolis,
to describe the state of the universe before creation begins.
In Hermopolis mythology, between c. 3100 BC - 2100 BC, the primeval universe was considered to be comprised
of four basic elements, each element having a male and female counterpart. These elements or gods were known as
the Ogdoad or “group of eight”. The deities and their associations were Nun and Naunet, the primordial water; Huh
and Hauhet, space or infinity (also considered as the flood force); Kuk and Kauket, darkness; and Amen and Amenent,
the invisibility of the winds. [15] At some point the eight elements interacted to create a burst of energy, allowing
creation to take place. [17] Hence, through etymological-evolution, the words translated as “without form and void”
appear in the original Hebrew as “tohu” and “bohu”, and those two words sometimes appear in popular writing as an
idiomatic way of expressing chaos or disorder, as in “all was tohu and bohu”. [16]
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In short, in the biblical-version, the four male deities have been
omitted from the story but their essential characteristics have been
retained. Subsequently, the origin of the word “chaos” derives from
the Egyptian frog headed god Huh, and his consort the snakeheaded goddess Hauhet, personifying the “formless and infinity”.
[17] He is often represented anthropomorphically holding in each
hand a notched palm-rib branch (as shown adjacent), the hieroglyph
for ‘year’ symbolizing the passing of time (or "rib-of-time" analgous
to arrow of time), where each notch represents one year.
Interestingly, then, in modern terms, we have come,
unknowingly, to symbolize both chaos and the passage of time by
one entity, that of “entropy”, symbol S, in place of older Egyptiandeity/palm-rib combination. One can only imagine, what we will use
in another 5,000-years from now? By the year 1440, the term
“chaos” had come to be known as "gaping void," from Latin chaos,
from Greek khaos "abyss, that which gapes wide open, is vast and
empty" and chaos meaning "utter confusion" (1606) is extended
from theological use of chaos for "the void at the beginning of
creation" in Vulgate version of Genesis. [7]

Chemistry

In Egypt, in the Heliopolis creation myth, the
universe was said to have originated from chaos in
the form a a god named Huh.

In 1632, Flemish physician and chemist Jan Baptista van Helmont
coined the concept of “gas”, as type of air having distinct physical
and chemical properties, from the Greek word “chaos”. [8] He wrote: “I call Gas, not far different from the Chaos of
the ancients”. [9] The particles of a gas, or of a gas, were in chaos, and gas could be a wild spirit because of its habit
of escaping from chemical reactions. [10] Van Helmont called “this Spirit, unknown hitherto, by the new name of Gas,
which can neither be constrained by Vessels, nor reduced into a visible body.” [11]
Into the late 17th century, debates on the overlap of science and religion, in relation to chaos (of Genesis) and
the new gas theories, were beginning to erupt. In 1663, for instance, British clergyman Richard Bentley argued that:
“The Atoms or Particles, which now constitute Heaven and Earth, being once separate and diffused in Mundane
Space, like the supposed Chaos, could never without a God by their Mechanical affections have convened into this
present Frame of Things or any other like it.”

Thermodynamics
In 1895, Ludwig Boltzmann finished is famous Vorlesungen über Gastheorie (Lectures on Gas Theory), in which he
outlined a statistical thermodynamic interpretation of “molar-ordered” [molar-geordnete] and “molar-disordered”
distributions of gas molecules in containers. In this work, originally published in two parts, 1896 (Part I) and 1898
(Part II), through a bit of derivation related to the logarithms of the probabilities of the arrangements of molecules
and distributions of states among them in several gases, Boltzmann then concludes that:
“The fact that in nature the entropy tends to a maximum shows that for all interactions (diffusion, heat conduction,
etc.) of actual gases the individual molecules behave according to the laws of probability in their interactions, or at
least that the actual gas behaves like the molecular-disordered gas which we have in mind.”
Hence, although Boltzmann never actually equated entropy with chaos, by way of these statements, most have come
to attribute the molecular chaos/ entropy logic to the theories of Boltzmann. In the 1964 Translator’s Introduction to
Boltzmann’s Gas Theory, for instance, physics historian Stephen Brush, comments that: “Boltzmann was able to
deduce immediately a very important result from his equation, which was not at all obvious from Maxwell’s original
formulation: a quantity called H, which can be identified with the negative of the entropy, must always decrease or
remain constant, if one assumes that the velocity distributions of two colliding molecules are uncorrelated. The
molecular interpretation of the law of increasing entropy is thus intimately related to the assumption of molecular
chaos and the relation between entropy and probability.” He continues, “H remains constant only when the gas
attains a special velocity distribution which had previously been deduced by Maxwell (1859) in a less convincing
manner.” [12]
To elaborate further on the association of the logic of Boltzmann with chaos, a key insight applied by Boltzmann
was to determine the collision term resulting solely from two-body collisions between particles that are assumed to
be uncorrelated prior to the collision. This assumption was referred to by Boltzmann as the 'Stosszahl Ansatz', and is
now known as the Boltzmann chaos assumption or 'molecular chaos assumption'. The Boltzmann chaos assumption,
roughly speaking, postulates the non-correlation of velocities of particles which are about to collide. [13] The
translation of these terms into the loose public idea that “entropy = chaos” and that the second law states that
“everything tends to chaos”, however, did not involve a quantitative rigorous development, but rather a haphazard
dumbing-down of the technicalities and stipulations involved in favor ball-park understanding.

770

Hmolpedia

One of the earliest references to the supposed equality of entropy and chaos is found in the 1920 A System of
Physical Chemistry by William Lewis and James Rice, who state that “the molecules of a gas are in a continuous
disordered movement, a gas being in fact a molecular chaos”. [4] They refer to American mathematical physicist
Willard Gibbs description of entropy as mixed-up-ness and state that “this definition of entropy will be understood to
a certain extent if we think of a substance as a molecular chaos … owing to collisions between the molecules their
motion tends to become more and more disordered until a final stage of disorder is reached.” The section heading
“entropy as mixed-up-ness" by Gibbs, however, was a planned, but never finished, chapter heading found in the
unpublished fragments of Gibbs papers. [5] In any event, they incorrectly state that “Gibbs considered that the
degree of the disorder was identical with entropy” and that “when the disorder or chaos is greatest the entropy of a
substance is likewise a maximum”. Gibbs, however, never once used the words “disorder” or “chaos”.
In the 1967 book Order and Chaos - Laws of Energy and Entropy, authors Stanley Angrist and Loren Hepler
attempt to show how the laws of thermodynamics apply to technology, culture, and life processes. [19] By 1971,
“chaos theory” was beginning to be correlated with entropy and the second law of thermodynamics. [18] Belgian
thermodynamicist Ilya Prigogine, having been greatly influenced by Boltzmann in his early days, was a great promoter
of the word “chaos”. His most popular book is the 1984 Order Out of Chaos, in which he set out to show that events
called bifurcations and fluctuations, in non-equilibrium thermodynamic processes, can create “order out of chaos” in
accordance with second law of thermodynamics, albeit with a modified version of internal entropy synthesized by
him. [20] Another is this 1996 The End of Certainty - Time, Chaos, and the New Laws of Nature. [21]

References
1. (a) Chaos (definition) - Oxford Illustrated American Dictionary, 1998.
(b) Chaos (definition) - Merriam-Webster Collegiate Dictionary, 2000.
2. Schmitz, John E.J. (2007). The Second Law of Life: Energy, Technology, and the Future of Earth as We Know It, (pg.
6). William Andrew Publishing.
3. Examples include: Rudolf Clausius, Mechanical Theory of Heat (1865), James Maxwell, Theory of Heat (1871),
Willard Gibbs, On the Equilibrium of Heterogeneous Substances (1876), Ludwig Boltzmann, Lectures on Gas Theory
(1895), Max Planck, Treatise on Thermodynamics (1897), etc., all checked using Google book keyword search (and
physical index searching).
4. Lewis, William and Rice, James. (1920). A System of Physical Chemistry, (pg. 48). Longmans and Green.
5. Mixed-up-ness (in the collected Scientific Papers of J. Willard Gibbs (Longmans), the reader will find on page 418 of
the first volume a number of unpublished fragments, one subject bearing the title: Entropy as mixed-up-ness, a
planned, but never finished, chapter).
6. Jordon, Michael. (1993). Encyclopedia of Gods, (pg. 55). New York: Facts on File, Inc.
7. Chaos (etymology) - Online Etymology Dictionary.
8. Perrot, Pierre. (1998). A to Z of Thermodynamics, (pg. 123). Oxford: Oxford University Press.
9. Lerner, Lawrence S. (1997). Physics for Scientist and Engineers, (pg. 411). Jones & Barlett Publisher.
10. Levere, Trevor H. (2001). Transforming Mater: A History of Chemistry from Alchemy to the Buckyball, (pg. 51). JHU
Press.
11. Van Helmont, J.R. (1663). Oriatrike, pg. 106. London.
12. Boltzmann, Ludwig. (1964). Lectures on Gas Theory, (pgs. 9, 74). New York: Dover.
13. Villani, Cédric. (2003). Topics in Optimal Transportation, (pg. 224). AMS Bookstore.
14. Bentley, Richard. (1963). A Confutation of Atheism from the Origin and Frame of the World, Part II, 7. (as found in
the 2005 Oxford Dictionary of Scientific Quotations).
15. Greenberg, Gary. (2000). 101 Myths of the Bible - How the Ancient Scribes Invented Biblical History. Naperville,
Illinois: SourceBooks, Inc.
16. (a) Ibid, Greenberg, section: “Myth #1: In the beginning everything was without form and void”, (pgs. 11-12).
(b) O’Grady, John, F. (2005). Men in the Bible: The Good, the Bad, and the Ugly, (pgs. 3-4). Paulist Press.
17. (a) Oakes, Lorna and Gahlin, Lucia. (2002). Ancient Egypt - an Illustrated Reference to the Myths, Religions,
Pyramids, and Temples of the Land of the Pharaohs, (pg. 286, 300). Hermes House.
(b) Image of the god Heh: as he kneels on the hieroglyphic sign for gold, and clutches notched palm branches,
symbolizing the passing of time, 18th Dynasty (1550-1292 BC); as found on the back of one of Tutankhamun’s
thrones.
18. Quote: Today, the theory of chaos can help with the answer. The second law of thermodynamics is, according to
Arthur Eddington, the "supreme law of Nature". ... (Source: New Scientist, 1971, pg. 41).
19. Angrist, Stanley W. and Helper, Loren G. (1967). Order and Chaos – Laws of Energy and Entropy. New York: Basic
Books.
20. Prigogine, Ilya. (1984). Order Out of Chaos – Man’s New Dialogue with Nature. New York: Bantam Books.
21. Prigogine, Illya. (1996). The End of Certainty - Time, Chaos, and the New Laws of Nature. New York: The Free
Press.

External links
● Chaos – Wikipedia.

Volume Two (C-Ek)

771

Chaos theory
In science, chaos theory is the mathematical study of systems that display non-periodic, irregular, unpredictable, or
chaotic behaviors. [1] Chaos theory is sometimes considered as synonymous with complexity theory. Chaos theory,
however, is a subject that emerged in the 1970s, with the development of computers, centered in larger part on
doing computer simulations, of iteration formulas, with various initial conditions. The following is an synopsis of
chaos theory: [5]
“The important property of a chaotic system is that the state variable will eventually settle down to a finite set, i.e.
the so-called strange attractor. This is what people say about order in chaos.”
In the 1980s, with the rise of computer technology chaos theory bloomed, reaching its peak in the 1990s.

History
In 1903, French mathematical physicist Henri Poincare was said to have initiated chaos theory when he stated:
“It may happen that the small differences in the initial conditions produced very great ones in the final phenomenon.
A small error in the former will produce an enormous error in the latter. Prediction becomes impossible, and we have
fortuitous phenomenon.”
In 1963, American meteorologist Edward Lorenz did a computer simulation to enable the predictability of weather,
and found that negligible perturbations are amplified, concluding that long-term predictions are impossible. His socalled "Lorenz attractor" diagrams are often found used in physical humanities like publications.

Thermodynamics
Chaos theory sometimes is found intertwined together, in an ill-contrived way, with discussions of time and the
second law of thermodynamics. This loosely traces to Belgian chemist Ilya Prigogine’s work, as captured in his 1984
book Order Out of Chaos, and his theories of bifurcations and fluctuations. [2] In 1996, Australian philosopher Huw
Price tells explained: [3]
“In recent years it has often been suggested that the key to the apparent conflict between thermodynamics and
mechanics lies in chaos theory, and the application of the nonlinear methods in physics … this view is particularly
associated with the Brussels School, led by theoretical chemist Ilya Prigogine.”
Another popularized, albeit very nonsensical, connection between the second law and chaos theory was made by
American author James Gleick in his 1987 national best-seller Chaos: Making a New Science, in which he cites Claude
Shannon as being the general purveyor of thermodynamics and entropy, which of course is incorrect. [4] All-in-all,
chaos theory has little connection to thermodynamics, except where found in fringe publications.

See also
● Boltzmann chaos assumption
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Characteristic function
In thermodynamics, a characteristic function, aka "state functions", is a mathematical function that characterizes of
the state of a given body.

Overview
In 1869, French engineer Francois Massieu, in his “On the Various Functions Characteristic of Fluids”, introduced the
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concept of the existence of characteristic functions. [1] In 1876, American engineer Willard Gibbs summarized
Massieu’s views as such: [2]
“Massieu has shown how all the properties of a fluid ‘which are considered in thermodynamics’ may be deduced
from a single function, which he calls a characteristic function of the fluid considered; he introduces two different
functions of this kind, vis, a function of the temperature and volume, which he denotes by Ψ, and a function of the
temperature and pressure, which he denotes by Ψ’; in both cases he considers a constant quantity (one kilogram) of
the fluid, which is regarded as invariable in composition.”
(add discussion)

Main functions
In terms of modern classification, there are generally considered to be five main characteristic functions::
Characteristic Energy
function:
U

Description
(synonyms):

Entropy
S

Enthalpy
U + PV

Helmholtz free
energy
U – TS

(constant: V,P
free energy)
(work function)
(transformation (heat
(Helmholtz work
content)
content)
function)
(Helmholtz
function)

Gibbs free
energy
U + PV – TS
(constant: T,P
free energy)
(available
energy)
(useful energy)
(Gibbs function)

(add discussion)

See also
● Characteristic function notation table

References
1. (a) Massieu, Francois. (1869). “Sur les Functions Caracteristiques des Divers Fluides et Sur la Theorie des Vapeurs
(On the Various Functions Characteristic of Fluids and on the Theory of Vapors)”, Comptes Rendus, 69: 858-62, 105761.
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Characteristic
function
notation table
In thermodynamics, a characteristic
function notation table lists the
various notation symbol schemes
used in signifying the main
characteristic functions of
thermodynamics: the energy (U) of a
body, the entropy (S) of the body,
the enthalpy (H) or heat content of a
An example 1939 symbol table, compiled by Ralph Fowler and Edward Guggenheim,
body, the free energy (available
for the main six thermodynamic functions found commonly in modern textbooks of
energy of useful energy) of a body for
the day; the latter of which μ (mu) being the chemical potential. [2]
isochoric-isobaric processes or
Helmholtz free energy (F), and the free energy (available energy or useful energy) of a body for isobaric-isothermal
processes or Gibbs free energy (G).

Symbol usage conflicts
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The term "characteristic functions" is a term introduced in 1869 by French engineer Francois Massieu and for these
functions, Massieu employed a Greek symbol notation scheme to represent the various thermodynamic functions
characteristic of bodies. In 1873, this Greek symbol notation scheme was adopted by American engineer Willard
Gibbs. Prior to this, however, in 1865, the first two main thermodynamic functions, energy and entropy, were
introduced using the English letter symbols U and S, respectively, by German physicist Rudolf Clausius. This was the
start of a symbol use inconsistency that would last for at least a century, well into the early 21st century, with authors
still inconsistent on their usage of the symbols A, short for arbeit (German for "work"), or F, short for frieie energie
(German for "free energy"), to represent the Helmholtz free energy (U – TS).
Out of this conflict, into the 1930s, the symbol usage issue had become so chaotic and varied, that new
thermodynamics textbooks were forced to compile notation tables and put this at the beginning of each book. The
first of these notation tables seems to have been one compiled by Edward Guggenheim (1933), followed by a second
made by Theophile de Donder (1936), and a third made by Ralph Fowler (1939). In 1958, American geologist Hugh
McKinstry, supposedly, wrote an extensive article on subject of the varieties of symbol use of the characteristic
functions in thermodynamics; the article, supposedly, does not deal with thermodynamics directly, but is a
commentary on the use of symbols. [4]

Function symbols table
An updated synthesis of these various notation tables (Guggenheim, de Donder, and Fowler) are regrouped together
below, listed in chronological order:
Helmholtz free
Energy Entropy Enthalpy
Gibbs free energy
energy
U
S
U + PV
U + PV – TS
U – TS

Rudolf Clausius 1865
Francois
Massieu

The Mechanical Theory
of Heat

“On the Various
Functions
1869
Characteristic of
Fluids”

James Maxwell 1871 Theory of Heat

U

U

e

φ
(phi)

On the Equilibrium of
1876 Heterogeneous
Substances

ε
(epsilon)

η
(eta)

Hermann
Helmholtz

"On the
1882 Thermodynamics of
Chemical Processes"

U

S

Walther
Nernst

Theoretical Chemistry
from the Standpoint of
1893
Avogadro’s Rule and
Thermodynamics

U

Pierre Duhem

1897

Thermodynamique et
Chimie

U

Max Planck

1897

Treatise on
Thermodynamics

U

Φ
(Phi)

Fritz Haber

Technical
1905 Thermodynamics of
Gas Phase Reactions

U

S

Otto Sackur

1912

Percy
Bridgman

"A Complete Collection
1914 of Thermodynamic
Formulas"

U
E

(constant: V,P free
energy)
(work function)

(constant: T,P free
energy)
(available energy)
(useful energy)

U’
(U
prime)

– tψ
(name)

– tψ’
(name)

χ
(chi)

ψ
(psi)

ζ
(zeta)

S

Willard Gibbs

Thermochemistry and
Thermodynamics

(heat
content)

S

,F
German: ‘frieie
energie’

H

F

Φ
(Phi)

F

– Tψ
(name)

A
German: ‘arbeit’
(work)
H

ψ
(psi)

ζ
(zeta)

H

ψ
(psi)

Z
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Gilbert Lewis

1923 Thermodynamics

E

S

H

A

F

Chemical
Thermodynamics

U

S

H

F

Z

F

H

James
Partington

1924

Theophile de
Donder

1926 L'Affinite

U

S

ψ
(psi)

John Butler

The Fundamentals of
1928 Chemical
Thermodynamics

E

S

H

Walter
Schottky

1929 Thermodynamik

U

S

H

F

G

Ralph Fowler

1929 Statistical Mechanics

E

S

H

– Tψ

– TΦ

F

Hermann Ulich 1930

Chemische
Thermodynamik

U

W

F

G

Georges
Lerberghe

1931

Calcul des Affinites
Physico-Chimiques

U

I

F

H

Edward
Guggenheim

1933

Modern
Thermodynamics

E

S

H

F

G

Theophile de
Donder

1936

Thermodynamic Theory
of Affinity

E

S

H

F

F

Mark
Zemansky

1937

Heat and
Thermodynamics

U

S

H

F

G

Paul Epstein

1937

Textbook of
Thermodynamics

U

S

χ
(chi)

ψ
(psi)

Φ
(Phi)

Johannes
Bronsted

1938 Physical Chemistry

E

S

H

F

G

Joseph Keenan 1941 Thermodynamics

E

S

H

ψ
(psi)

Z

Chemical
Thermodynamics

E

S

H

Juliana Goates
Chemical
2000
and Bevan Ott
Thermodynamics

U

S

H

A

G

Chemical
2007 Thermodynamics
Symbol Table

U

S

H

A, F

G

Frederick
Rossini

IUPAC [3]

1950

F, u

An important function not listed in this table, owing to its consistency is ‘bound energy’, symbol ‘B’, equal to the
function ‘TS’, which is defined, according to Herman Helmholtz (1882), the coiner of this term, as “expressing the
mechanical equivalent of that quantity of heat which must be conveyed into a body at temperature T in order to raise
its entropy to the value S.” Hence, total energy (or total energy plus pressure-volume work energy) less bound energy
is what is called ‘free energy’ (Helmholtz or Gibbs, respectively):

References
1. (a) Guggenheim, Eduard, A. (1933). Modern Thermodynamics by the Methods of Willard Gibbs (pg. 28). London:
Methuen & Co.
(b) De Donder, Theophile. (1936). Thermodynamic Theory of Affinity: A Book of Principles (pg. xvi). Stanford University
Press.
2. Fowler, Ralph and Guggenheim, Eduard A. (1939). Statistical Thermodynamics: a Version of Statistical Mechanics
for Students of Physics and Chemistry (pg. x). Cambridge University Press.
3. Cohen, E. Richard, Cvitas, Tomislav. (2007). Quantities, Units and Symbols in Physical Chemistry, 3rd ed. (Chemical
Thermodynamics Symbol Table, pg. 56). Royal Society of Chemistry.
4. (a) Vanserg, Nicolas. (1958). “Mathmanship”, The American Scientist, 46: 94A-98A; in: Essays on Thinking and
Writing in Science, Engineering, and Business, (pgs. 110-), W.C. Brown, 1963.

Volume Two (C-Ek)

775

(b) Nicolas Vanserg (pen name), supposedly, is Hugh McKinstry, a professor of geology at Harvard for many years.
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Charles’ law
In gas laws, Charles’ law states that for a body of gas, at constant particle number n and pressure P, the volume V of
the gas will vary directly with the temperature, i.e. be proportional to (according to proportionality constant K) the
temperature of the gas. In mathematical terms, Charles’s law is expressed as:

In simple wording, Charles’ law states that if the pressure remains constant, the volume of a gas varies directly as the
absolute temperature. [2]

History
In circa 1787, French scientist Jacques Charles conducted an experiment where he filled five balloons to the same
volume with different gases. He then raised the temperature of the balloons to 80ºC and noticed that they all
increased in volume by the same amount.
In 1800, an eighteen-year-ear old French chemistry student named Joseph Gay-Lussac, a recent graduate of the École
Polytechnique, met and became a lab assistant and protégé of chemist Claude Berthollet. While working under
Berthollet, Gay-Lussac discovered that gases expand by the same proportion for an equivalent rise in temperature.
Gay-Lussac’s approach to chemistry was to express laws mathematically. [1] Supposedly, Charles' unpublished
experiment was later referenced by Gay-Lussac in 1802 when he published a paper on the precise relationship
between the volume and temperature of a gas, which Gay-Lussac named "Charles' Law" in honor of Jacques Charles'
original experiment.

Zero volume
It is said that it was either Charles (or Gay-Lussac) who first discovered that when a gas under constant pressure is
heated from 0̊C to 1̊C, it expands 1/273 of its volume and contracts the same amount when the temperature is
dropped 1̊C to 0̊C, and on this finding reasoned that if a gas were cooled to -273̊C (or -273.15̊C in modern terms) its
volume would be zero. [3]
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Chatelet, Emilie
In physics, Emilie Chatelet (1706-1749) (IQ:190|#45) was a French mathematician and
physicist noted for her circa 1740 postulate that living force or vis viva (kinetic energy)
could be converted into dead essence or vis mortua (potential energy) and that the
sum of the two quantities, being interconvertable, would remain constant, a conclusion
she supposedly derived during her translation into French of Isaac Newton’s Principia.
Chatelet’s theory of the interconversion of vis viva and vis mortua is said to be a
forerunner to the conservation of energy; as well as to the Lagrangian and
Hamiltonian. [1]

Education
In 1722, before age 16, Chatelet had begun beading Descartes’ analytic geometry. In
1733, Chatelet began to take lessons advanced geometry and algebra with Pierre
Maupertuis. [2]

Romance
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Chatelet was not only romantically linked to Voltaire, and Pierre Maupertuis, who was her tutor, but also,
interestingly, to extreme atheist thinker Julien la Mettrie. [3]

Gravesande
In 1720, Dutch physicist Willem Gravesande conducted an experiment in which brass balls were dropped with varying
velocity onto a soft clay surface; the possible experimental apparatus (see: Leiden University) of which shown below:

Built and ran her own research lab at Chateau de Cirey, pictured, from 1734-1749, said to
have a library comparable to the Paris academy of sciences; scientist such as Samuel Koenig
and Johann Bernoulli would stay for weeks or months at a time.

Gravesande found in his experiments that a ball with twice the velocity of another would leave an indentation four
times as deep, that three times the velocity yielded nine times the depth, and so on. He shared these results with
Chatelet, and with Voltaire (Chatelet's companion), after which she subsequently corrected Newton's formula E = mv
to E = mv².
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In her 1740 Lessons in Physics, Chatelet, supposedly,
combined the theories of Gottfried Leibniz and the practical
observations of Dutch physicist Willem Gravesande to show that
the energy of a moving object is proportional not to its velocity,
as had previously been believed by Newton, Voltaire and others,
but to the square of its velocity. Hence it is said that where as
Gravesande provided the experimental data for the formula of
kinetic energy, Chatelet provided the formulaic explanation.

Quotes | About
The following are related about quotes:
“My youngest flaunts her mind and frightens away the suitors.”
— Louis Breteuil (c.1724)

“She speaks with great rapidity ... her words are like an angel.”
— Anon (1726), early lover

“In 1733, I met a young lady who happen to think nearly as I did.”
— Voltaire (c.1740)

“Mme Du Chatelet, at the height of her career, [was] a selfproclaimed mathematician and physicist, acknowledge in her own
lifetime as a genius, [and] accorded the title of philosopher by her
contemporaries.”
— Judith Zinsser (2006), Emile Du Chatelet: Darling Genius of the
Enlightenment [2]

Quote
The following are noted quotes:

The frontispiece to Voltaire's interpretation of Isaac
Newton's work, Elémens de la philosophie de Newton
(1738), the philosophe sits translating the inspired
“God behaves like a strange king who wanted to test the
obedience of his subjects on ridiculous things, and who punished work of Newton. Voltaire's manuscript is illuminated
by seemingly divine light coming from Newton
them afterward well beyond their crimes. If only Adam and Eve
himself, reflected down to Voltaire by a muse,
had been punished, one could strive to save the conduct of God
representing Voltaire's lover Émilie du Châtelet—who
from the reproach of malignity and injustice. But it is claimed that actually translated Newton and collaborated with
the entire race of men was cursed for this mistake, and that we
Voltaire to make sense of Newton's work. (Ѻ)

all carry the burden of Adam’s sin, a burden that is no less than
our eternal damnation.”

— Emile du Chatelet (c.1740) (Ѻ)

“If I were king, I would redress an abuse which cuts back, as it were, one half of human kind. I would have women
participate in all human rights, especially those of the mind.”
— Emile du Chatelet (c.1740), Selected Philosophical and Scientific Writings
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Chauvet, Gilbert
In hmolscience, Gilbert Chauvet (1942-) is a French mathematical physicist,
physiologist, and philosopher noted, in animate thermodynamics, for his 1992 to
present effort to outline a mathematics themed melting pot theory of biological
organization, themed on what he calls "orgatropy", one of many entropy antonyms.

Overview
In 2004, Chauvet, in his The Mathematical Nature of the Living World, attempts to
integrate biology, physics, thermodynamics, physiology, and neuroscience through the
lens of mathematics all centered around an effort to explain how living organisms
originated from non-living matter; or rather, in plain speak, supposedly, to explain
what separates the two or maintains the perceptual dichotomy. [1] His 2006 book
Understanding the Organization of Living and its Evolution Towards Consciousness
attempts to expand on his model to explain human consciousness, among other
subjects. [2] In framing out his theory, Chauvet seems to be knowledgeable about a
number of historical “what is life” thermodynamics theories, discussing, for instance,
the ideas of Ludwig Boltzmann, Max Planck, Erwin Schrodinger, and Ilya Prigogine, along with lesser known theories
such as the network thermodynamics theories of Aharon Katchalsky, among others.In respect to the second law,
Chauvet introduced a term he calls “orgatropy”, a term he originally introduced in 1992 to explain organizations
aspects of neural networks, as what seems to be an contraction of organization + entropy, to account for the
organization principle found in biology and evolution in relation to entropy. [3] He defines orgatropy as the
thermodynamic “potential of functional organization”, which is the “functional equivalent of the second law of
thermodynamics applied to living organisms”. [1]

Difficulties on theory
See main: Entropy (portmanteaus), Entropy antonyms

Chauvet's notion of "orgatropy", of course, is incorrect, being that Gibbs free energy is the thermodynamic potential
of animate organizations found naturally on the surface of the earth, whether internal bodily or social organizations.
The invention or coining of new entropy-like terms to explain biology or reconcile the life vs non-life issue are
common to thinkers who venture into this arena; historical examples 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,
genopsych, among others.

Education
Chauvet states that from an early age, he has always been puzzled by the questions of ‘what is life?’ and ‘what is the
difference between living beings and the matter that makes up living beings?’ This set of questions, a subject about
which he states that he has spent at least 30 years on, drew him into research. Chauvet completed a MS in pure
mathematics (1964) and MS in applied mathematics (1965), both at University of Poitiers; a PhD in solid state physics
(1968), with a dissertation on “Optical Constants in Metals at High Temperatures”, and a PhD in theoretical molecular
physics (1974), with a dissertation on “Symmetry Groups and Force Constants in Complex Molecules”, both at the
University of Nantes, and a PhD in medicine (1976), in biomathematics, at the University of Angers. Chauvet currently
his professor emeritus of the Angers Medical School.

See also
● Francis Edgeworth
● Spiru Haret

References
1. Chauvet, Gilbert. (2004). The Mathematical Nature of the Living World: the Power of Integration (thermodynamics,
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● Gilbert Chauvet (about) – Gilbert-Chauvet.com.

Volume Two (C-Ek)

779

Chefurka, Paul
In hmolscience, Paul Chefurka (c.1960-) is a Canadian sustainability activist noted his
series of 2013 online articles, e.g. “A Thermodynamic Answer to Fermi’s Paradox” (Ѻ),
concepts such as “thermodynamic footprint”, which he defines as the “ratio of all the
energy a person normally uses in a period of time, over the amount of energy they
generate within their bodies from food” (Ѻ), on his journey towards understanding
how the characteristics of living systems (animate systems), including humans and their
social behavior, are shaped by the operation of thermodynamics; a representative
quote of which is as follows: [1]
“The extension of thermodynamic principles into the traditionally human realms of
politics and anthropology is still a very new idea, and is fenced around with taboos over
questions like free will and determinism.”
He builds on stock authors such as: Ilya Prigogine, Erwin Schrodinger, Eric Schneider,
James Kay, Howard Odum, Eric Chaisson, among others. [2]

Note
A noted downside of the Chefurka's site is that it is stitched together with new age and or Eastern mysticism theories,
such as: Buddhism, soul psychology, spiritual psychology, etc.
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1. Chefurka, Paul. (2013). “A Thermodynamic Reading List”, PaulChefurka.ca, Nov 9.
2. Chefurka, Paul. (2013). “Thermodynamic Critique”, PaulChefurka.ca, Oct 18.

External links
● Paul Chefurka – YouTube.

Chemical
In science, chemical (TR=1741), from the Coptic kēme (pronounced: chem) or chēmia, meaning “earth”, referring to
the black fertile soil left behind on the Nile banks, following the annual flood, refers to any one of a number of
compounds, molecules, substances or species of elemental aggregates.

Chemical affinity
In chemistry, chemical affinity is the force of attraction (or affinity) between
atoms that keeps them in combination in a molecule as well as the force of
attraction between molecules, such as those of biological (chnopsological)
significance. [1] The atoms of a given element, for example, may have a
greater affinity for the atoms of one element than for another, e.g. hydrogen H
has a great affinity for chlorine Cl, with which it easily and rapidly combines to
form hydrogen chloride, but has little or no affinity for argon. The affinity
between an enzyme and a substrate molecule is another example.

Human chemical affinity
See main: Human chemical affinity; Human elective affinity

The model of chemical affinity extrapolated up to the level of reaction
occurring between human molecules (people) is called "human chemical
affinity" or "human elective affinity" as German polymath Johann Goethe
explained the phenomenon in his famous 1809 Elective Affinities. In 1910,
American historian Henry Adams, in his A Letter to American Teachers of
History, cogently connected the notion of chemical affinity, within the context
of thermodynamics, to the "will" of a person: [3]

A human chemical affinity cartoon. [4]

“If thought is capable of being classified with electricity, or will with chemical affinity, as a mode of motion, it seems
necessary to fall at once under the second law of thermodynamics. Of all possible theories, this is likely to prove the
most fatal to professors of history.”
In 1948, American author Thomas Dreier correctly explained human attraction as such:
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“The mystery of human attraction is really no mystery; it is a matter of chemical affinity, as powerful as it often is
seemingly incomprehensible.”
(add discussion)

Quotes
The following are example quotes:
“Chemical affinity is that force in substance which brings and holds together what under general conditions are
considered the indivisible elements of matter or atoms. In most cases such combinations are made at the expense of
others previously existing: that is, there is dissolution of some existing combination, and a formation of a new one
out of the atoms that had existed in the old. All chemical changes taking place in nature are the result of chemical
affinity.”
— Henry Bray (1910), The Living Universe (pg. 368)

See also
● Affinity table
● Free energy table
● Elective affinity
● ReactionMatch.com
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External links
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Chemical alphabet
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In terminology, chemical
alphabet, alphabet chemistry, or
“chemical letters”, refers to the
use of the letter abbreviations of
the elements of the periodic table,
e.g. A [Ar] (Argon), B [B] (Boron), C
[C] (Carbon), D [Dy] Dysprosium,
etc., to construct meaningful
grammatical phrases or
statements, often in the form of
greeting card or posters, with an
implied underlying "chemical"
connotation, connection, or basis.
Such iconic representations are
generally in the embodiment of
Left: A chemistry of love stylized alphabet chemistry example of using element
the science of human chemistry,
but since the subject is not part of abbreviations to construct grammatical phrases, such as "I Love You", in the form of
image message. Right: A chemical alphabet style depiction of the elements of
the standard global education
relationship chemistry: friendship, family, parents, sex and dating.
curriculum, recourse to this type
of poetic chemistry (poetry chemistry), often around the time of Valentine's day (February 14), is common.

History
(add overview)

See also
● Equation of love

Chemical analogy
In analogies, chemical analogy refers to a comparison,
modeling, or liking of a human quality, nature, or
behavior in chemical terms. Chemical analogies are
types of grey analogies that range from quaint
comparisons, such as Richard Brown's 1989 “social
protons” jab at social physicist's models, to intermediate
models, such as American sociologist Mark Granovetter
in 1969 “weak ties” model of job finding, based on
hydrogen bonding models, to realism, e.g. Goethe’s
1809 Elective Affinities, and actual true statements, the
latter of which are often a matter of heated debate, e.g.
“human molecule”, “human molecular formula”, or
“human chemical reaction”.

Durkheim
The work of Emile Durkheim is first Google Book search
return for key term pair “chemical analogy + sociology”,
who, as summarized well by Steven Lukes (1982), seems
to employ not only chemical analogies, but
A 2013 chemical analogy type sketch by Ben Biddle in a blog
entitled “Innovation is like a Chemical Reaction”, the coffee
thermodynamic analogies, electrical analogies, and
napkin sketch representative of what he calls a “powerful
physico-chemical analogies. [1]

Social bonds
See main: Social bond

analogy for innovation”, which he describes as follows:
“catalysts are problems in need of a solution. Adding heat
means tapping into the passion of the individuals working on the
problem. Increasing the surface area amounts to opening up
your organization and exposing it to more ideas. Motion comes
from changing the context – just mentally re-framing things in a
new way or even physically moving your location, as you might
do with an offsite. When they all come together, there’s a
transformative reaction.”

American sociologist David Hachen comments on the
1859 work of Durkheim who distinguished between two
types of “bonds” or “solidarity”, in his terminology:
mechanical solidarity, or social bonds among persons
based on shared moral sentiments, and organic
solidarity, or social bonds based on a complex division of
labor that connects members of industrialized societies. Hatchen, however, not being a chemist by training, makes
the following dismissive blunder, in his claim that social bonds are chemical bonds: [2]
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“The bonds that connect people together are not chemical bonds, although we sometimes use a chemical analogy,
like when we say that there is real chemistry between two lovers. Rather, the bonds among people are social
connections formed through social relationships, group affiliations, networks, and organizational memberships.
Connections forge bonds, and it is these bonds that hold society together. Form his theoretical framework, much of
what goes on in our social worlds concerns bonding, and sociologists who use this framework view the need to form
bonds as the central driving force in society.”
There is so much wrong with this statement that it is not even funny; but without being too derisive, the issue here
seems to be but the result of two cultures atrophy, namely that sociologists are largely ignorant of chemistry and the
fact that society is made up of atoms and that in systems or societies of atoms the central driving force is free energy,
as clarified by Gilbert Lewis in 1923.

See also
● Chemical aphorism
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Chemical aphorism
In human chemistry, a chemical aphorism or ‘chemistry aphorism’ is a pithy
statement, of an extension of the chemistry to human affairs, containing a truth
of general importance. [1] The first chemistry aphorist was Greek philosopher
Empedocles who in circa 450BC famously stated that friends mix like water and
wine, whereas enemies separate like oil and water, among other noted
chemical aphorisms. The following is an example chemistry aphorism from the
1999 book Milton's Progress by writer Forbes Allan: [2]
“People are like particles, they behave in groups as if they were molecules in a
test-tube.”

450BC: Empedocles' aphorisms
The first and foremost to state chemical aphorism was Greek philosopher
Empedocles and his circa 450BC suppositions on how humans behave as if they
were types of chemicals. Empedocles famously explained the mixing of social
groups on the model of the chemical solubility of liquids in stating that: [5]
“People who love each other mix like water and wine; people who hate each
other segregate like water and oil.”
Another variant of this famous human chemistry quote is: [6]
“Relatives mix like water and wine; enemies avoid each other like water and
oil.”
There seems to more of these given by Empedocles, which need to be tracked
down.

2002 Little Fun Book of Molecules
Humans, by American writer John
Hodgson, containing 98 chemical
aphorisms on similarities between
humans and molecules. The cover
seems to allude to the idea that
certain people adhere to each other
similar to how liquid water molecules
form droplets on a surface. [4]

1995: Lehn’s aphorism
In the founding 1995 book of the science of supramolecular chemistry, Supramolecular Chemistry: Concepts and
Perspectives, French chemist Jean-Marie Lehn gives a detailed Goethe-style chemical aphorism on the second
opening page of his textbook: [3]
“Supramolecular chemistry is a sort of molecular sociology! Non-covalent bonds 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
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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.”

2002: Hodgson's aphorisms
In 2002, similar in theme to Greek philosopher Empedocles analogies of how people how like each other mix like
water and wine, American writer John Hodgson published a short booklet of of sayings intended to look at the
similarities existing between humans and molecules. In back cover synopsis of his book, Hodgson states “this book
looks at how molecules behave as compared to human behavior with the use of metaphors and other common
similarities.” Each page of the book contains a different aphorism of which below are shown a few representative
examples: [4]
“Different molecules or humans behave differently having different reactions or behaviors to changing situations.”
“When molecules or humans mesh they have chemical or physical reaction and or reproduction.”
“With experiment we can better understand these molecules or humans like we never knew before.”
“Molecules and humans take in elements or food.”
“Molecules and humans engage in different behaviors and or sex.”
“Molecules and humans make or change common bonds.”
All-in-all, Hodgson’s book contains ninety-eight of these aphorism sayings. To note, many of Hodgson's aphorisms are
rather incoherent and, in many cases, having almost nothing to do with human chemistry.
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3. Lehn, Jean-Marie. (1995). Supramolecular Chemistry. VCH.
4. (a) Hodgson, John. (2002). Little Fun Book of Molecules/Humans. 1st Books.
(b) Hodgson, John. (2010). molecules humans. Lulu.com.
5. Thims, Libb. (2007). Human Chemistry (Volume One) (pg. 169). Morrisville, NC: LuLu.
6. Mimkes, Jurgen. (2001). “Chemistry of the Social Bond” (German → English) (Chemie der Sozialen Bindung),
University of Paderborn.

External links
● Aphorism – Wikipedia.

Chemical bond
In chemistry, a chemical bond is the
force that holds atoms and atomic
aggregates, e.g. ions, molecular entities,
molecules, crystals, or chemical species,
etc., together in three-dimensional
structures. [1]

Human chemistry
In human chemistry, a 'human chemical
bond' is what holds 'human molecules',
i.e. people, together in attached
relationships. [2] Thermodynamically,
chemical bonding is determined
according to free energy interactions
between molecules. This logic is
explained by American-born Canadian
biochemist Julie Forman-Kay as such: [3]

Wirdou.com anthropomorphized images (Ѻ) of the three main types of chemical
bonds: ionic, covalent, and metallic, shown alongside bond energy values per each
type of bond.
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“Whether two molecules will bind is determined by the free energy change (ΔG) of the interaction, composed of both
enthalpic and entropic terms.”
This logic, invariably, applies to interactions between human molecules, albeit the measurement of the enthalpic and
entropic components in human-human interactions is conceptually difficult.

See also
● History of chemical bonding theory
● Human chemical bond
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Chemical energy
In thermodynamics, chemical energy refers to energy associated with or derived from a chemical reaction or process.

Overview
The term "chemical energy", in thermodynamics, can refer types of energy, e.g. internal energy, free energy,
enthalpy, entropy, bond energy, chemical potential, etc., of chemical reactions and processes. A loose definition of
chemical energy refers to energy stored, released or absorbed in or from changes of chemical bonds and their
associated changes in bond energy during chemical reactions. In short, chemical energy is the part of the energy of a
substance that can be released by a chemical reaction. [1] Technically, to note, there is no exacting definition of
chemical energy, but rather a one is led into lengthy discussions in chemical thermodynamics terms, unique to each
reaction or process. [2]
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Chemical engineering
In engineering, chemical engineering applies scientific principles, generally in industry, to the practical conversion of
basic raw materials into a variety of products, and dealing with the design and operation of plants and equipment to
perform such work; all products are formed in chemical processes involving chemical reactions carried out under a
wide range of conditions and frequently accompanied by changes in physical state or form. [1]

History
In 1847, the Sheffield Scientific School was founded as a school of Yale College in New Haven, Connecticut for
instruction in science and engineering. In 1863, American engineer Willard Gibbs completed the first PhD in
engineering in America and in 1871, two years after returning from a study abroad at various universities in Europe,
Gibbs became Yale's first professor of mathematical physics, following which, in beginning in 1873, with the
publication of his "Graphical Methods in the Thermodynamics of Fluids", and his two papers to follow, focused on the
equilibrium of heterogeneous substances, he began to found chemical thermodynamics, the backbone of the
chemical engineering. The first chemical engineering degree program was founded at MIT in 1888. [4]
In 1971, Hungarian chemical engineer turned theoretical biologist Tibor Ganti introduced his "chemoton" or
chemical automaton theory. In circa 2014, American electrochemical engineer Libb Thims was beginning to attempt
to probe (see: two cultures inquiries) the establishment a humanities course explicitly designed for chemical
engineers, and or physical science minded humanities students, stylized as physicochemical humanities and or
physicochemical sociology, based on the drafting textbook Chemical Thermodynamics: with Applications in the
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Humanities, a seeming enactment of the long-sought so-called Nightingale Chair of Sociophysics.

Hmolscience
The following are noted chemical engineers to have produced, commented on, and or interjected into hmolscience
theory:
Chemical engineer

1. William Fairburn
(1876-1947)
English-born
American naval
architect, marine
engineer, chemical
engineer, and
industrial executive

2.

Eugene Roeber
(1867-1917)
German-born
American
electrochemical
engineer

Date

1914

Significance

His Human Chemistry is the first "book" attempted at formulating the
outlines of a science of "human chemistry" with people defined
specifically as "human chemicals", quantified by properties such as
entropy, that have "reactions" to one another similar to any other
chemical reaction, and that application of these basic principles to the
operation of business management would facilitate working operations.

1914

His “The European War” stated that WWI (28 Jul 1914 – 11 Nov 1918) was a gigantic
chemical reaction governed by the second law, wherein people’s free will becomes like
that of the will of “free” ions of dissociation theory; that entropy will increase as the war
goes; that the end result will be a new Europe closer to absolute zero of temperature.

1932

| |
Published his “A Model of General Economic Equilibrium”, derives a
function φ (X, Y) related to the production of goods, based on the model of
thermodynamic potentials, and is considered a classic; in 1934, reviewed Georges
Guillaume's 1932 economic thermodynamics dissertation, concluded that: "if this
[economic-thermodynamic] analogy can be worked out at all, the analogon of ‘entropy’
must be sought in the direction of ‘liquidity’. To be more specific: if the analogon of
‘energy’ is ‘value’ of the estate of an economical subject, then analogon of its
thermodynamic ‘free energy’ should be its ‘cash value’."; his 1944 Theory of Games and
Economic Behavior compared heat measurement history with utility measurement
history.

1964

His Introduction to Mathematical Sociology, uses concepts such as: chemical reaction,
temperature, entropy, molecular interactions, etc., as launching points for discussions in
developing sociology theory.

John

3.

Neumann
(1903-1957)
Hungarian-born
American
mathematician and
chemical engineer

James
Coleman
(1926-1995)
4.
American
chemical engineer
turned sociologist
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5. Frederick Rossini
(1899-1990)
American chemical
engineer, physical
chemist, and
chemical
thermodynamicist

6.

James
Beatty
(1934c.2005)
American chemical
engineer

Robert
Ulanowicz
(1943-)
American
7.
chemical engineer
and theoretical
ecologist

1971

Interjected into extensive dialogue with Brazilian chemical engineering graduate student
Edison Bittencourt on the subject of the implications of thermodynamics to humanities,
c.1972
i.e. economics and sociology, and seeming purpose behavior in biology (poweredchnopsology).

1979

| | |
|
| | Conceived (in 1979) of an
information theory based version of free energy applied to ecosystems, termed
“ascendency”, which he considered as a pseudo-thermodynamic function (first outlined
in his 1980 article “An Hypothesis on the Development of Natural Communities”); his
1986 book Growth and Development extends on this using Helmholtz free energy
(equation shown); his 2009 A Third Window: Natural Life Beyond Newton and Darwin,
seems to argue for the existence of God in the context of an emergent (or process
biology) thermodynamic depiction of evolution (or ascendency), supposedly, under the
guise of the “ontic openness of nature”; is presently of the view that “entropy or
entropy-related measures (such as free energy) should *not* be invoked for living
systems!” (email communicate to Libb Thims, 2011), which he says he first argued on
page 21 of his 1986 book.

1980

Starting with his 1980 The New Age-Scale for Humans, followed
by about a dozen various publications, he builds significantly on
the work of Ilya Prigogine to outline a thermodynamic theory of
aging; in his 2009 Entropy Theory of Aging Systems: Humans, Corporations, and the
Universe, in summarizing the free energy ideas of Prigogine, he states: “Thermodynamic
equilibrium may be characterized by the minimum of the Helmholtz free energy, F = E
– TS, where E is the internal energy, T is the absolute temperature, and S is entropy.
Positive time, the direction of time’s arrow, is associated with increase in entropy.
Isolated or closed systems evolve to an equilibrium state characterized by the existence
of a thermodynamic potential such as the Helmholtz or Gibbs free energy. These
thermodynamic potentials and also entropy are, according to Prigogine, Lyapounov
functions, which means they drive the system toward equilibrium in the face of small
disturbances.” Likewise, he in regards to free energy and aging he argues that: “Old age
or senescence may be the decline in our ability to produce free energy. Less free energy

Daniel

8.
Hershey
(c.1931-)
American chemical
engineer
(stimulated by Prigogine)

Retrospectively described by German-born
American organic chemist Ernest Eliel as “one
of the preeminent thermodynamicists of the
twentieth century—his 1971 Priestley Medal
address “Chemical Thermodynamics in the Real World” ended with a derivation the
combined law of thermodynamics (equation shown), concluding, in respect to enthalpy
∆H° and entropy ∆S° changes in relation human freedom, that: “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”; this supposition
that chemical thermodynamics applies to human social existence and experience,
following 9/11, resulted in the 2006 Journal of Chemical Education “Rossini debate”, a
"heated" debate that continues to the present day, with lines being drawn and sides
taken.
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means diminished cell function. Vitality might be defined as our biological and
thermodynamic strength, the ability to expend energy to restore ourselves to near
original conditions.” He goes on to apply this basis to what he calls the "entropic analysis
of a human living system", wherein he argues that “the living system is essentially and
open system because it maintains itself by the exchange of matter and energy with the
environment and by the continuous building up and breaking down of its internal
components” and on this logic goes on to argue that Prigogine entropy (equation shown)
applies to these so-called living systems, to corporations, etc.

1988

9.
Benjamin Kyle
(1927-)
American chemical
engineer and
thermodynamicist

| | |
| | | |
|
| | |
His 1988
article “The Mystique of Entropy”, turned 1999 CD-ROM textbook
attachment entitled Entropy: Reflections of a Classical
Thermodynamicist, found in his Chemical and Process
Thermodynamics, summarizes historical attempts to use
thermodynamics to explain things such as computers, art, poetry, or
prove the existence of god, etc., and alludes to a entropy philosophy:
in which, given the knowledge of universal entropy increase, provides a saving grace by
showing us the ‘way’, which he seems to equate with paths of negligible entropy change
(equation shown).

Linus

10
.

1989

In his memorial chapter “Schrodinger’s Contribution to Chemistry and Biology”, he rips
apart Austrian physicist Erwin Schrodinger's 1943 life is something that feeds on negative
entropy theory (see: Note to Chapter 6).

1991

Published “Application of the Thermodynamic Theory to Social Events”, in the
International Review of Modern Sociology, wherein she argues, similar to Rossini, that
entropy, as defined by the Boltzmann equation, is interpreted not as disorder but as
freedom of individuals; this was followed by the publication of three more articles, over
the next three years, in which she tries to explain the “spiritual condition” of a person,
albeit mostly in a rather overt ontic opening theory manner, replete with attempts to
side God, Jesus Christ, and Bible themed views.

1993

His 1993 unpublished manuscript "negentropic thermodynamics", which tries to
"debunk" Clausius so to explain life and evolution, resulted in his 2007 booklet Negative
Entropy: a Brief Incursion into the Uncharted Universe of Decreasing Entropy, which
amounts to a less-coherent version of a Pierre Teilhard like attempt to reformulate
thermodynamics in the name of anthropomorphic conceptual ideals.

Pauling
(1901-1994)
American chemical
engineering

11
.

Nedjeljka Petric
(c.1941-)
Croatian chemical
engineer and
thermodynamicist

Cruz Iniguez
(1948-)
Mexicanborn
12
American
.
chemical engineer
and physical
chemist
Libb
Thims

|

|
|

13
.

1995
(c.1975-)
American chemical
engineer, electrical

|
|

|
|

|

|

|

|

|

|
|

| As a hobby, began to
speculate as to how the spontaneity
criterion:
mate selection, with enthalpy change
ΔH and entropy change ΔS specifically quantified in terms of standard evolutionary
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engineer, and
thermodynamicist

psychology variables, mapped to second-by-second changing measures of individual
differential human molecular Gibbs free energy variations dG, as shown below (see:
HMO theory):
such as if one was to predict which of two mates would be more favored to bind "stably"
into a standard 18-year human chemical reaction; a number of precipitates have
followed from this endeavor: one of the first calculations of the human molecular
formula (2002); first formulations of the physics model of the human chemical bond A≡B
(2005); launched Journal of Human Thermodynamics (2005); authored first human
chemistry textbook (2007); published The Human Molecule (2008); launched Hmolpedia
(EoHT.info) (2008), and as of 2013 has authored over 2,800 online articles related to the
hmolscience subjects: human physics, human chemistry, human thermodynamics.

Erich

14
.
Muller
(1963-)
Venezuelan-born
English chemical
engineer and
thermodynamicist

Gerard
Nahum
(1956-)
15
American
.
chemical engineer
and physician

16
.

17
.

1998

|
|
His “Human Societies: a Curious Application of Thermodynamics”, outlined
a version of integration and segregation thermodynamics of attractions and repulsions of
human molecules, defined in terms of thermodynamic potentials, and was the prototype
model article for the JHT; the Muller stability ratio and Muller dispersion force are
named after him; in his thermodynamics lectures he is noted for his use of human
molecular themed descriptions, drawing analogies between the behaviors of molecules
and people, to explain concepts.

1998

|
|
Was
presenting a 25-page “A
Proposal for Testing the
Energetics of
Consciousness”, in which consciousness, viewed as a type of residual negative entropy of
the conserved mind, might survive death and in which the measure of the deceased
consciousness would be quantified by an equation (shown), to various universities and
international consciousness studies meetings, in order to gain $100,000 in funding for
experimental testing of his theory; in 2005, theory was covered in Mary Roach’s Spook:
Science Tackles the Afterlife; published in JHT in 2010.

1999

His engineering conference presentation “Teaching of Thermodynamics in Chemical
Engineering” advocating the teaching of the thermodynamic imperative to chemical
engineering students, based on his early 1970s dialogues with James Beatty, and defined
living beings and ecosystems as "open, coherent, purposive, irreversible" systems (PICO
systems); his 2011 “From Modern Thermodynamics to How Nature Works”, argues that
societies, economies, and ecological aggregates are emergent ordered dissipative
structures and that nonlinear irreversible thermodynamics is the key to understanding
these structures, in particular the problem of sustainability.

2001

His “Social Entropy: A Paradigmatic Approach of the Second Law of
Thermodynamics to an Unusual Domain” uses advanced intelligence perspective to
argue that the Gibbs free energy of a social system is the total energy in the system less
the energy that is unavailable and that this difference represents the ‘state’ of the
system.

Edison Bittencourt
(c.1948-)
American-born
Brazilian chemical
engineer
Alfredo
Infante
(c.1960-)
Peruvian
chemical
engineer
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Alec

18
.

2004
Groysman
(1948-)
Russian-born Israeli
chemical engineer

19
. Tominaga Keii
(1920-2009)
Japanese chemical
engineer and
chemical
thermodynamicist

20
. Jaroslav Sestak
(1938-)
Czech chemical
engineer, solid state
physicists, and
materials scientist

2004

2005

Mark
Janes

21
.

2006
(1973-)
English chemical
engineering student
turned
biotechnologist

Andrew
Morrow
22
(1961-)
.
American chemical
engineer

23
.

DMR Sekhar
(1952-)
Indian chemical

His article “Aesthetic, Philosophical and Historical aspects in the Physical Chemistry
education”, speculated on how Gibbs energy is similar to Hamlet’s ‘to be or not to be?’
of William Shakespeare; his 2011 conference presentation “Use of Art Media in
Engineering and Scientific Education”, Groysman cites the human chemistry work of
Johann Goethe and Libb Thims, among others; and discusses how not only is their "two
cultures" (as professed by Charles Snow) but more likely "three cultures"; and advocates
the teaching of human chemistry in engineering.

In his chapter two, "Thermodynamics of Chemical Reactions",
devotes a subsection to “Chemical Affinity in 1806”, wherein he quotes
several paragraphs of Goethe’s 1809 Elective Affinities, to only
conclude, paradoxically, and puzzlingly, in the end, that, in his view, “it
did not add any scientific value” (see also: ships not seen; forest amid
the trees)

His Science of Heat and Thermophysical Studies contains a chapter eight
on “Thermodynamics, Econophysics, Ecosystems, and Societal
Behavior”, wherein he discusses 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, Ettore Majorana, among others.

|
| | |
| | His carbon entromorphology theory
is a human atom based scheme, which considers the human being to
be a ‘type of gigantic carbon atom’ (Mr. Carbon Atom), and uses
aspects of thermodynamics, particle physics, and the atomic model
logic (molecular orbital theory) to explain facets of humanity, via Gibbs
free energy change:
an example being his “soulatrophic” model of morality, in which state
of humanity is positied to be evolving to a future iron-like orbital
structure of stability (similar to Pierre Teilhard’s omega point theory).

2006

Outlined a type of internet-connectivity philosophy on the view that people are
“mosaics of atoms with a mind”, whereby, aware of this reality, one should attempt to
see reality from the viewpoint of reactions of one’s fellow human beings to oneself, so to
see if further insight can be found. Comments, in his 2009 video We are Made of Atoms,
“you are made of atoms and there is no escape from this knowledge. Peace and
happiness but first you must be wiser”; as of 2010 is working on a new book, A Periodic
Table of Civics, aimed at incorporating philosophy application.

2006

|
| Developed a anti-entropy self-drive type theory, called “genopsych”,
which argues that DNA is a self-programming conscious entity, inside of which exists a
special extensive conscious ordering force or property, which is god or part of god, is
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engineer and
mineral engineer

Mary
Guthrie
24
(c.1987-)
.
American
chemical
engineer

25
.
Mohsen MohsenNia
(1958-)
Iranian-born
American chemical
engineer

undying and non-physical (i.e. soul), that runs counter to entropy and gives rise to and
directs biological evolution.

2009

Her 2009
tongue-incheek CNNstylized
“investigative
report” parody
“Why Students
Choose
Chemical
Engineering?”,
which she
wrote and also
acted in (as
investigative
reporter),
wherein, via the dialogue of economics and chemical engineering student Jawad Mirza,
alludes to a hue of human chemical thermodynamics logic, in the statements that: in
learning chemical thermodynamics, students learn about “heat transfer taking place
between people”, among other commentary, e.g. American chemical engineer Rich
Byrnes commenting “I’m happy to know that the thermodynamic forces that compel
folks to become ChE’s have not changed much over the years.”

2011

His JHT article “A Thermodynamic Methodology
for Evaluating Friendship Relations Stability”,
co-authored with Iranians human scientist F.
Arfaei, thermodynamicist H. Amiri, and
computer engineer A. Mohsen Nia, present the results of a small relationship study, of
different pairings of male and female co-workers, in which they discuss the results in
energetic terms and attempt to explain interhuman relationship potential modeled on
the Lennard–Jones potential (shown).

2011

Initiated and supervised the engineering
student-produced video “Thermodynamics of
Life: Occupy Wall Street Edition”, made by
Angela Wnek (ChBE, 2013), Isaac Lavine (ChBe,
2014), Ashley Kaminski (ChBE, 2013), which applied a number of different molecular,
physical chemistry, and chemical engineering principles to the ongoing “Occupy Wall
Street” protests, and used equations such as Calvin equation, the Ostwald equation
(shown), etc., to explain the Pareto principle, i.e. the 80-20 rule for the division of wealth
in a society.

2011

Her course supplement booklet Engineering Thermodynamics and 21st Century Energy
Problems, 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.

2012

His 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”, outlines their take on the
chemical thermodynamics of relationships, employing Thims-Pati style reaction
mechanisms.

James
Ferri
26
.
(c.1960-)
American chemical
engineer

Donna Riley
(c.1971-)
27
American
.
chemical
engineer

Vamshi
Regalla
28
(c.1985-)
.
Indian
chemical engineer
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2012

His Edible Structures: the Basic Science of What We Eat devotes has
a six-page molecular sociology chapter subsection, citing Goethe
(Elective Affinities, 1809) and Thims (Human Chemistry, 2007),
wherein he outlines a number of Empedocles-style human-tochemicals comparisons, aphorism, or analogies, depending, ranging
from: speculations on how a marriage is like a weaker type of
covalent bond and or Van der Waals interaction force, how
uncharged molecules clustering together in a charged environment
are like people discriminated against joining together, how enzymes
can can break up and or catalyze the formation of bond between big
molecules, like matchmakers, or about how there may be some type
of "activity coefficient", similar to the water activity aw, which quantifies the layers of
water moisture around dry foods, that may quantify the way in which people are
attracted to "high energy surfaces" (see: surface chemistry), among other comparisons.

2013

Gave the following opinion to American electrochemical engineer Libb Thims about the
prospect of founding a two cultures department at the University of California, Berkeley,
centered at the chemical and biomolecular engineering department: “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.”

2014

Co-authored, with American leadership psychologist Richard Kilburg, the 2014
“Leadership and Organization Behavior: a Thermodynamic Inquiry”, wherein they outline
a molecular thermodynamics based model of leadership and organizational behavior.

2014

His 2014 conference presentation “Chemical Engineering and Complexity, an
Undissipated Structure … Yet”, similar to what Alec Groysman suggested at the 2011
Generative Art Conference, Rome, suggested that chemical engineering students be
introduced to applications beyond traditional “classical chemical engineering”
applications, namely in the humanities-applied area of investigation, that of the: Erich
Muller, Paul Samuelson, Mohsen Mohsen-Nia, John Bryant, Journal of Human
Thermodynamics, Santa Fe Institute, etc., type of chemical thermodynamics based
complexity approach applied to sociology and economics.

Jose

29
.
Aguilera
(1947-)
Chilean chemical
engineer
John
Prausnitz
(1928-)
American
30
chemical
.
engineer and
molecular
thermodynamicist
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Marc

31
.
Donohue
(1951-)
American chemical
engineer and
thermodynamicist
Jaime

32
.
Aguilar-Arias
(c.1972-)
Colombian chemical
engineer

Quotes
The following are related quotes:
“The matter of multiplicity of contributors needs no great explanation, for we are all used to this in the modern
handbooks. I believe it is a common saying that Helmholtz was the last universal genius, and we are fast arriving at
the point where even a single subject becomes too vast for one man. At any rate, whether or not any of my learned
colleagues could write an entire chemical engineering handbook, I could not—hence the present form.”
— Donald Liddell (1922) Handbook of Chemical Engineering, McGraw-Hill [2]

“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.”
— Ingo Muller (2007), A History of Thermodynamics [3]

See also
● Chemical engineering thermodynamics
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● Mechanical engineering
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Chemical engineering
thermodynamics
In thermodynamics, chemical engineering thermodynamics is the study of
thermodynamics with focus on topics and applications unique to the profession
of chemical engineering, such as fluid mixtures, solution thermodynamics,
chemical reaction equilibrium, phase equilibria, vapor-liquid equilibrium,
adsorption, and osmotic equilibria. [1]

Overview
The subject of chemical engineering thermodynamics seems to have arisin in
the 1920s. [4] Pioneers in this field include American chemical engineers
Hendrick Van Ness and Stanley Sandler. Van Ness’ textbook Introduction to
Chemical Engineering, now in its seventh edition, having sold over a half-million
copies, originated from 1945 lecture notes of Joe Mauk Smith at Purdue
University, who was asked to develop a course for chemical engineering
undergraduates to replace a general thermodynamics course given by the
mechanical engineering department. [2] Sandler’s very-popular 2006 fourth
edition textbook Chemical, Biochemical, and Engineering Thermodynamics,
originally published in 1977 as Chemical and Engineering Thermodynamics, was
the book used by American electrochemical engineer Libb Thims during his first
indoctrination into the science of thermodynamics, in the mid 1990s,
particularly the 1989 second edition. [3]

American chemical engineer Stanley
Sandler's 2006 fourth edition
Chemical, Biochemical, and
Engineering Thermodynamics, a staple
chemical engineering
thermodynamics book. [5]

Timeline
The following timeline, shows the growth of chemical engineering thermodynamics publications from that of the
earlier chemical thermodynamics publications in the curriculum of chemical engineers which uses more rigorous
mathematics than that learned by the general chemist:
Date

Publication

Author [s]

1944 Chemical Engineering Thermodynamics

Barnett Dodge

1949 Introduction to Chemical Engineering Thermodynamics

Joe Smith (later
editions with
Hendrick Van Ness
and Michael Abbott)

1949 Introduction to Chemical Engineering Thermodynamics

Frank Fowler
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1956 Principles of Chemical Engineering Thermodynamics

Ernest Wilson and
Harold Ries

Chemical Engineering Thermodynamics: the Study of
Energy, Entropy, and Equilibrium

Richard Balzhiser,
Michael Samuels,
and John Eliassen

1972

1977 Chemical and Engineering Thermodynamics

Stanley Sandler

1985 Chemical Engineering Thermodynamics

Thomas Daubert

1996

793

Chemical Engineering Thermodynamics: an Introduction to
Jack Winnick
Thermodynamics for undergraduate Engineering Students

1997 Chemical Engineering Thermodynamics

Y.V.C. Rao

1999 Introductory Chemical Engineering Thermodynamics

Richard Elliott and
Carl Lira

A Unified Introduction to Chemical Engineering
Thermodynamics: the Laws of Thermodynamics, Material
2000
and Energy Balances, Chemical Thermodynamics, Phase
and Chemical Equilibrium

Edward Thompson

See also
● Engineering thermodynamics
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Chemical equation
In chemistry, a chemical equation is a way of denoting a chemical reaction using chemical symbols for the
participating particles (atoms, molecules, ions, etc.) and a reaction arrow to signify time (before 'state' on going to an
'after' state). [1] A chemical reaction equation, said another way, is a symbolic representation of a chemical reaction
where the reactant entities are given on the left hand side and the product entities are given on the right hand side.
[2] The basic chemical reaction equation involves, typically, a one-way arrow, signifying an irreversible reaction in
going from reactants to products:

In the above standard chemical equation, the symbols A, B, C, D, represent the molecules involved in the reaction,
and the numbers x, y, z, and w are called stoichiometric coefficients, and represent the relative numbers of reacting
molecules. A chemical equation thus expresses a chemical change quantitatively by means of chemical formulas, e.g.
H2O, chemical symbols, e.g. H=hydrogen, and chemical process notation, e.g. reaction arrows (→), equilibrium
reaction signifier (⇌), chemical bonds (-, =, ≡), heated reaction (Δ), among others. [3]
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History
See main: History of the chemical equation

The first chemical reaction diagrams were made by Scottish physician and chemist William Cullen in 1757, such as
shown below, who pioneered the development of affinity reaction diagrams during his lectures. Cullen called the
reaction arrow a 'dart', which he said expressed the elective affinity preference of the reacting species. Modified
types of Cullen reaction diagrams were later employed in the lecture notes of Joseph Black, Cullen's student. [4] The
upgrade from the equal sign " = " symbol to the two-way reaction arrow " " symbol (or
), signifying a reversible
reaction, to note, did not come about until 1884 through the work of Dutch physical chemist Jacobus van't Hoff. [5]
In modern terms, the agreed upon notation, according to IUPAC, is as follows: the symbol ' ' for a stoichiometric
relation; '

' for a net forward reaction; '

' for a reaction in both directions; and '

' for equilibrium. [2]

See also
● Human chemical reaction
● Human chemical reaction (history)
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Chemical equilibrium
In chemistry, chemical equilibrium is a reaction condition or state in which the velocity of a process in one direction,
e.g. forward reaction, is equal to the velocity in the opposite direction, e.g. reverse reaction, so that there is no net
change and therefore no observable change in the composition of the system. [1]

History
In October 1873, August Horstmann, a student of Rudolf Clausius, Robert Bunsen, and Hans Landolt, famously
announced the condition for chemical equilibrium to be that of maximum entropy. [2] In 1884, Jacobus van’t Hoff,
drawing especially on the work of Horstmann and partially on Hermann Helmholtz’s “On Thermodynamics of
Chemical Processes” (1882), published his Studies in Chemical Dynamics, in which he demonstrated that heat of
reaction is not a direct measure of affinity (see: thermal theory of affinity), introduced the double arrow sign for
denoting equilibrium, and wrote out an equation describing the variation of the equilibrium constant as a function of
temperature. His starting point, according to American chemistry historian Mary Jo Nye, was reaction velocities,
rather than a balance of opposing forces. He used the symbol A for the work (Arbeit) that is done by the force of
affinity (Affinitat) that brings about the chemical reaction, and recognized the need to quantify the role of
concentration of reactants in determining the rates of reaction. [3]

Hmolscience
In 1910, American physical chemist Wilder Bancroft, in his “A Universal Law” address, outlined a large number of
non-typical chemical reaction examples, from animals to humans, wherein he say Le Chatelier’s principle applying. [4]
In 1917, American economist Julius Davidson, in his “One of the Physical Foundations of Economics”, cites Willard
Gibbs’ 1901 Elementary Principles of Statistical Mechanics as a basis, he argues that the law of diminishing returns, in
economics, is based on chemistry and physics, and compares human chemical reactions to basic equilibrium adjusting
chemical reactions. Specifically, Davidson compares the reaction of ethanol CH3CH2OH and acetic acid CH3COOH to
produce ethyl acetate CH3COOCH2CH3 and water H2O:

with different combinations of male-female reactions, such as follows:
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In 1935, American physical chemistry trained physiologist Lawrence
Henderson, in his Pareto’s General Sociology: a Physiologists
Interpretation, goes through, in a step by step manner, an example Le
Chatelier's principle like chemical equilibrium adjusting reaction, after
which he discusses how, in outline, this logic was grasped at in the
equilibrium sociology work of Vilfredo Pareto (Treatise on General
Sociology, 1912), and how the modern path is involves the application
of Willard Gibbs' chemical thermodynamics methods to the
examination of social equilibrium adjustments. The isolated physicochemical system he employs in his example is a gas phase of carbon
dioxide CO2 in contact with a four component liquid phase system,
namely an aqueous solution of carbonic acid H2CO3, sodium
bicarbonate NaHCO3, monosodium phosphate NaH2PO4, and disodium
phosphate Ha2HPO4, as depicted adjacent. Henderson assumes the
concentration of water and system temperature to be constant, as a
first approximation. The equilibrium chemical reaction for the liquid
phase is: [6]

≡
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(model)

American physical chemist Lawrence
Henderson's 1935 isolated five component
liquid and gas phase physico-chemical system
example model, wherein he shows how the
chemical equilibrium of the system, according
to Le Chatelier's principle (and Gibbs methods),
shifts when carbon dioxide CO2 is added, and
goes on to assert that these reactive shifting
equilibrium models apply universally to the
social sciences, namely to connective semipermeable boundaried (migrative) social
systems. [2] Similar chemical-to-social
equilibrium adjusting examples are found in the
works of: Julius Davidson (1916), Frederick
Rossini (1971), Christopher Hirata (2000), and
Thomas Wallace (2009) .

The chemical equilibrium for this reaction, per ratio of concentration ratio of products over reactant is, according to
Henderson, is:

The equilibrium of the gas phase carbon dioxide shifting into free carbonic acid in the liquid phase is:

Henderson then defines the condition of equilibrium as reaction condition or state in which the velocity of a process
in one direction, namely forward reaction, is equal to the velocity in the opposite direction, namely reverse reaction,
so that there is no net change and therefore no observable change in the composition of the system. He then goes
through an algebraic type of concentration calculation wherein he adds a 100 units of carbon dioxide CO2 gas to the
the system, shows how so much carbon dioxide converts into liquid carbonic acid H2CO3, after which all the individual
species concentrations adjust, at the end of which the second state equilibrium concentration ratio becomes 3.011,
i.e. the original state equilibrium reaction velocities. On systems, Henderson explains:
“Isolation may be regarded as the case where exchanges between the system and the environment have the value
zero. If these exchanges have some other known value, the requirements for logical analysis are likewise fulfilled, and
the analysis ay not present any serious inconvenience. Thus a metal bar one end of which is being heated at a
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constant rate, or a country with constant immigration rate, may for certain purposes be treated as a system, without
regard to the properties of the source of heat, or of the countries from which the immigrants come.”
Moreover, in rather telling postulation, which juxtaposes the earlier century Le Chatelier principle based sociology of
Vilfredo Pareto with the later century free energy minimization bases sociologies of the late 20th century burgeoning
human free energy theorists (e.g. Christopher Hirata, 2000), we fine the following very excellent statement:
“Another characteristic of many ideal systems that is, in general, indispensable in order that conditions shall be
determinate is the establishment and use of some definition of equilibrium or some criterion of equilibrium, whether
in the case of statical equilibrium or in the case of dynamical equilibrium. This criterion is often of such a character
that some function like entropy or energy assumes a maximum or a minimum value or, as in the case of the
derivatives or variations of such functions, vanishes. In the case of Pareto’s social system the definition of equilibrium
takes a form that closely resembles the theorem of Le Chatelier in physical chemistry, which expresses a property of
physico-chemical equilibrium, and which may be deduced from the work of Gibbs.”
Very excellent postulate indeed! Verbal statements or assertions about chemical equilibrium models being the basis
of social equilibrium models seem to exist in large numbers. In 2006, American science writer Tom Siegfried, for
example, gave the following verbal statement: [7]
“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 footnotes this statement with the following:
“As one reviewer of the manuscript for this book [Steven Strogatz or Mario Livio?] 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 idea of equilibrium is nevertheless an important fundamental
concept, and much of modern economics involves efforts to understand when it works and when it doesn’t.”
Here we see the influence of the late 20th century far-from-equilibrium theories (Ilya Prigogine, 1972), chaos theory,
nonequilibrium thermodynamics, self-organized criticality (Per Bak, 1987), etc., that have led some to believe that
human societies exist at very far from equilibrium or even at the "edge of chaos" (Len Fisher, 2009), a very common
belief for many modern people. The above footnote also brings to mind the Harvard Pareto circle effect on the
assimilation of Gibbs-Pareto equilibrium models into the mind of sociologist George Homans. Adrift after graduating
from Harvard in the depression year of 1932, Homans accepted an invitation of Henderson to sit in on his first series
of seminars on Pareto. Toward the end of the conference, in 1934, lawyer Charles Curtis, a friend of the Homans’
family, also an attendee of the seminar, suggested that they collaborate on an exposition of Pareto’s sociology. The
result was the 1934 An Introduction to Pareto. At this point, it seems, Homans gave what seems to be summaries of
what he had just absorbed, e.g. “most societies at most times” have a tendency to be in equilibrium. Sixteen years
later, at the time of his 1950 The Human Group, Homans had grown more, and he had begun to rethink his earlier
formulations of equilibrium. He now wrote: “some social groups under some circumstances” are in equilibrium.
Moreover:
“Not every state of a social system is a state of equilibrium, nor does every social system ‘seek’ equilibrium.”
In 1961, at the time of publication of his Social Behavior: its Elementary Forms, his views diverted even more: (Ѻ)
“Equilibrium is not a state toward which all creation moves.”
Here, it seems, Homans is grasping with vestiges of coupling theory? Or possibly, on a remote chance, he had begun
to read up on nonequilibrium state theory and or nonequilibrium thermodynamics?
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External links
● Chemical equilibrium – Wikipedia.

Chemical metaphor
In terminology, chemical metaphor refers to a
figure of speech in which a word or phrase from
chemistry is applied to an object or action,
outside of chemistry proper, typically to an
aspect of humans or a phenomenon in the
humanities, which may or may not be literally
applicable, depending.

Overview
In 1809, German polyintellect Johann Goethe
published his physical chemistry based novella
Elective Affinities, which, in his 4 Sep 1809
advertisement, he described as “chemische
Gleichnisrede”, the German term “Gleichnisrede”
translating, per Google auto-translate, as
“parable”. (Ѻ) Authors, ever since, however,
depending on one’s disposition, outlook, and
stance on the book, variously referred to
Goethe’s novella either as analogy, metaphor, or
parable, among others, depending. German
American studies scholar Susan Winnett, in 1993,
e.g., translated Goethe’s advertisement as
follows: [3]
“Thus he must have wanted to take an ethical
case and to follow a chemical metaphor back to
Google definitions of "chemical" and "metaphor", to give a respective
its intellectual origins, especially since there is
sense of the term "chemical metaphor", as in a figure of speech in
ultimately only one nature everywhere, and even which a word or phrase from chemistry is applied to an object or action,
the realm of serene freedom of reason is
which may or may not be literally applicable, depending.
ceaselessly permeated with the traces of dark,
passionate necessity that are only extinguishable by a higher power and perhaps also not in this life.”
Others, likewise, have characterized Max Weber’s borrowing of Goethe’s human chemical theory as metaphor upon
metaphor; the following being one example from Polish-born Australian philosopher Harry Redner (2013) (Ѻ): [4]
“Of course, this idea must not be taken literally—any more than Weber's use of the term ‘elective affinities,’ also a
chemical metaphor borrowed from Goethe, can be interpreted in terms of chemical valence. Such metaphors work in
so far as they are illuminating and their meaning guided by how well they serve to make things comprehensible.”
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In 1981, American philosopher Robert Solomon penned a chapter section entitled “Made for Each Other: the
Metaphysical Model”, wherein he touches on Aristophanes’ split human model of love (see: soul mate), Gilbert and
Sullivan (c.1896) inspired (supposedly), Melchior Lengyel filmed Ninotchka emotional love vs. physicochemical love
debate scene, turned Cole Porter's 1955 electromagnetic-discussing song “It’s a chemical reaction, that’s all”, to state
the following: [1]
“The metaphysical model is based not on the idea that love is a refuge from isolated individualism but, quite the
opposite, on the idea that love is the realization of bonds that are already formed, even before one meets one’s
‘other half’. The ontology of loneliness treats individuals as atoms [see: human atom], bouncing around the universe
alone looking for other atoms, occasionally forming more or less stable molecules [see: human molecule and
dihumanide molecule]. But if we were to pursue the same chemical metaphor into the metaphysical model, it would
more nearly resemble what physicists today call ‘field theory’. A magnetic field, for instance, retains all of its
electromagnetic properties whether or not there is any material there to make them manifest. So too, an individual is
already a network of human relationships and expectations and these exist whether or not one finds another
individual whose radiated forces and properties are complementary. 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 of two electromagnetic fields, each of which exists
prior to and independently of any particular atoms within its range.”
(add discussion)
In 2013, Norwegian sociologist Johan Galtung, began to be grouped with Libb Thims, as being one of the early
“chemical metaphor” theorists, specifically for his 1977 “Chemical Structure and Social Structure: an Essay on
Structuralism”. [2]

See also
● Chemical analogy
● Chemical simile
● Chemical teleology
● Human chemical theory
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Chemical Party
In music chemistry, Chemical Party is a 2008 1:30-minute human chemistry style, periodic table parody video, of
sorts, produced by Marie Curie Actions group, in which people at a party are each labeled as being certain types of
atoms: carbon (C), hydrogen (H), argon (Ar), krypton (Kr), radon (Rn), helium (He), Zinc (Zn), etc., and as such react
with each other in same manner as do each of those respective elements react with each other in reality. The original
article title promotional of the video was “Marie Curie Actions presents Chemical Party: Sexy Carbons, Bored Noble
Gases, Explosive Reactions”. [1] The song to the video is the 2007 song “Fledermaus Can’t Get It” by Von Sudenfed.
The video was directed by directed by Roderick Fenske. As of 2012, the video has received somewhere around 2-3
million views.
Bonding interactions:
The following are some of the opening bonding interactions, depicted by dancing couples:
● Chlorine (Cl) dancing with hydrogen (H), i.e. HCl
● Iron (Fe) dancing with
● Pla num (Pt) dancing with

HCl + Zn
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The following is the HCl + Zn reaction, the first reaction shown in the video, depicted by a new dance partner
displacing the former dance partner:
HCl + Zn → ZnCl + H
or in words: hydrochloride + zinc "yields" zinc-chloride + hydrogen, the mechanism of which, taking place in 5seconds, is shown below:

Stoichiometrically, to note, the balanced reaction would be:
Zn + 2 HCl → ZnCl2 + H2
Thinkers to discuss this type of logic verbally, as a basis to replace religion (or standing belief system), in include:
Johann Goethe (1809), to replace Christianity, Henry Bray (1910), to modify Christianity with god-based, evolutionreformed, panbioism-themed monism, and Vladimir Cruz (2012), expanding on Goethe, as upgrade alternative to
communism (or socialism).

H, Ne, and C reactions
The following shows the second "Chemical Party" video reaction, namely the first attempt at mixing of hydrogen H
plus neon Ne, followed by the introduction of carbon C to the reaction system:

The first mingling of elements, between Ne and H, does not result in any combination, being that experimentally it is
found that hydrogen can combine with all of the second role elements, which are shown below, except neon, to
make molecules: [3]

800

Hmolpedia

Neon is a stable element "by itself" being that its valence shells are filled with eight electron, thus satisfying the octet
rule (Abegg's rule); it is thus electromagnetically stated, as far as its protons and electrons are concerned (see:
floating magnet experiment). The following shows the different potential reactions to hydrogen, which indicates that
the half-filled hydrogen 1s orbital can combine with any other half-filled orbitals of second row elements (except
neon) to form bonds: [3]

Historically, the discovery that H atoms react with carbon, to note, was made by L.J. Aramenko in 1946; later studies
found that by thermally producing a beam of atomic hydrogen, which was fired at a carbon target, between
temperatures of 30-950°C, the major reaction products were: CH4 (91%), C2H2 (8.4%), and C2H4, C3H6, and C4 in lesser
amounts. [4]
The video portrays a homosexual reaction preferred over a heterosexual reaction. Statistically, these types of
reactions, for humans occur at a rate of about 3% of the population. Thinkers to discuss homosexual relationships via
human chemical reaction theory include: Christopher Hirata (2000), Libb Thims (2007), and Thims in dialogue with
Mirza Beg (2014), who, having his physiochemical sociology theories anchored in Islamic beliefs, rejected the
assertion that some homosexual relationships can be more stable, and therefore preferred thermodynamically (see:
Beg-Thims dialogue).
The video also shows, below left, neon Ne leaving with a "sad" face after being rejected from the reaction, which
is paralleled in Goethe's Elective Affinities (P1:C4) wherein, in the reaction between limestone, i.e. calcium carbonate
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(CaCO3), and sulfuric acid (H2SO4), which upon contact yields gypsum (CaSO4·2H2O), in the form an aqueous crystal,
and carbon dioxide (CO2) gas, to compared and contrasted with the reactions that are occurring between the main
characters in the novel: Charlotte (carbon dioxide), Edward (lime), Captain (sulfuric acid), the mention of the "poor
acid gas" is addressed in attempts, as shown below right:

Chemical Party

Elective Affinities

(2008)

(1809)

“Forgive me,” said Charlotte, “as I forgive the natural philosopher. I
cannot see any choice in this; I see a natural necessity rather, and
scarcely that. After all, it is perhaps merely a case of opportunity.
Opportunity makes relations as it makes thieves, and as long as the
talk is only of natural substances, the choice to me appears to be
altogether in the hands of the chemist who brings the creatures
together. Once, however, let them be brought together, and then
god have mercy on them. In the present case, I cannot help being
sorry for the poor acid gas [CO2], which is driven out up and down
infinity again.”
“The acid’s business,” answered the Captain, “is now to get
connected with water, and so serve as a mineral fountain for the
refreshing of sound or disordered mankind.”
“That is very well for the gypsum [CaSO4·2H2O] to say,” said
Charlotte. “The gypsum is all right, is a body, is provided for. The
other poor, desolate creature may have trouble enough to go
through before it can find a second home for itself.”
Interesting, in comparing the 2008 version as compared to the 1809 version, is how "secularily numb" culture has
become to reality; Goethe addressing the deeper roots of the problem: choice, morality, god, etc., the modern
version seemingly rug sweeping all of these deeper issues under the implicit or non-mentioned guise of soft humor.
The video also shows the various combinations of carbon to hydrogen:

The following are other video depictions:
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(add discussion)

Discussion
The following are some of the top comments from the various versions of the video around:

One of the salient yet prevalent aspects about this video, as indicated by the above selection of popular comments,
aside from the obvious fact that it is quite entertaining to watch, is that the video highlights very clearly global
ignorance, not just in Europe, where the video stems, but especially so in America, and in other countries where the
video has been remade, high school to college level.
In a sense, as the last comment indicates, the video does seem to give a gist of what can be described as
chemistry or rather human chemistry "for dummies", which according to psychological classification is someone with
an IQ below 90. On the other hand, quite paradoxically, in what seems to be the complete polar end of the spectrum,
the subject of social chemistry, as Henry Adams so right spelled things out over a hundred years ago, does indeed
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require the "aid of another Newton" and this is evidenced by the fact that the elective affinities problem is the single
most common genius puzzle that IQ=225+ genius are drawn to like magnets.
As of 2002, it has indeed been determined, by Sterner and Elser, that a human is a molecule with a measurable
human molecular formula; and indeed, in 1910, the first book on human chemistry was written by English-born
American navel and chemical engineer William Fairburn; and indeed the subject of "human chemistry" was founded
in 1796 by German polygot Johann Goethe (IQ=230) with his human elective affinities reaction theories, a work that
he considered his greatest work; which amounts to the conclusion that the "Chemical Party" video is scratching away,
in a humorous manner, at a yet unearthed volcano of a very complex subject, embedded in the minds of geniuses
past, like a thorn waiting to be removed; or as Victoria Woodhull, America’s first female US presidential candidate,
put it in 1871, in summary of Goethe’s work: “A great revolutionary doctrine pervades the whole.”
What this indicates is that there is indeed a vast disjunct between what children are actually taught in school and
reality as it is actually studied by the greatest geniuses of all time, Goethe (IQ=230), Schopenhaurer (IQ=185), Hirata
(IQ=190), Adams (IQ=190), etc., which amounts to the first two-decades of the typical human education process,
especially in America, being a complete waste of time, to say the least. The 2010 Mitch Garcia and Marcin Borkowski
ChemistryForums.com thread responses to the query "Should Human Chemistry Be Taught In School?" is testimony
to this viewpoint. [2] The following remakes show just how far down the two-hundred year decent into prolific
ignorance we as a global community have fallen since the days of the great epicenter geniuses (Aristotle, Voltaire,
Goethe, and Einstein):

Intellectual de-evolution | Decline
It is difficult to put into words, but the above videos show just how childlike we as a culture have descended down
into blissful "learned ignorance"; having been put through what seems to well be classified as a cookie-cutter
educational upbringing, which by virtue of the two-cultures, three-cultures, four-cultures, or more correctly growing
poly-cultural divide of modern knowledge, there is a great disjunct in the various schools of knowledge, one of the
repercussions of which are the results shown in the above six videos. The whole situation is nearly abysmal in what
seems to be a spiral descent into prolific ignorance of the big questions of human existence. The following twohundred year comparison,1809 view compared to the 2009 view, shows difference between the state of of the
decline in basic human knowledge of existence:
Goethe would probably turn over in his grave if he saw how stupid we've become?

Other remakes
● The Element Party (27 Oct 2009) – Korean-American remake?
● Element Party (2011) – American highschool?
● Festa dos Elementos: Club Version (28 Jun 2011) – College Marista Diocesano, Portuguese.

See also
● Mr. Carbon Atom
● Molecule man
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External links
● Dancing periodic table of elements (2011) – American Chemical Society.

Chemical philosophy
In hmolscience, chemical philosophy refers to the utilization of chemistry to build on and develop human philosophy,
particularly using the view that a human being is a human molecule, and that chemical principles, theory, and law
apply absolutely to the regulation of reaction between humans.

Overview
In 1813, English chemist Humphry Davy summarized the basics of "philosophy" based on chemistry, as follows: [1]
“The true chemical philosopher sees good in all the diversified forms of the external world. Whilst he investigates the
operations of infinite power guided by infinite wisdom, all low prejudices, all mean superstitions disappear from his
mind. He sees man an atom amidst atoms fixed upon a point in space ; and yet modifying the laws that are around
him by understanding them; and gaining, as it were, a kind of dominion over time, and an empire in material space,
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and exerting on a scale infinitely small a power seeming a sort of shadow or reflection of a creative energy, and which
entitles him to the distinction of being made in the image of God and animated by a spark of the divine mind. Whilst
chemical pursuits exalt the understanding, they do not depress the imagination or weaken genuine feelings; whilst
they give the mind habits of accuracy, by obliging it to attend to facts, they likewise extend its analogies; and, though
conversant with the minute forms of things, they have for their ultimate end the great and magnificent objects of
nature.”
In 1914, English-born American engineer William Fairburn, in his booklet Human Chemistry, using Empedocles-style
chemistry aphorism, regarding how unmixing types of people will forever separate like oil and water, stated: [2]
“A trained chemist would never attempt to mix oil and water alone, but employers, managers, and foreman are
constantly endeavoring to bring about a corresponding physical impossibility. If, however, the chemist adds in a third
substance—soda or gum Arabic—the oil and water will blend.”
In 1989, Venezuelan-born English chemical engineer and thermodynamicist Erich Muller, who did his PhD on the
thermodynamics of fluids, compared people to molecules and argues that one can use this methodology along with
knowledge of the thermodynamics of fluids to apply and develop a philosophical methodology to deal with
segregation issues associated with ghettos: [3]
“Oil and water don’t mix because they have a very different interaction—they prefer to be amongst molecules similar
to each other instead. This is like humans in ghettos—in Copenhagen, for example, they tried to integrate the
immigrant population with the otherwise rather homogeneous population by placing people in different parts of the
city, but the immigrants eventually moved together and formed a ghetto. However, in a mayonnaise, you can have oil
and water mixed together in an apparent single phase provided you have a molecule called a surfactant, which is
fancied by both and can bring them together. In a similar way, only by including people who can talk to conflicting
sides can different groups mix.”
(add discussion)

See also
● Goethean philosophy
● Integration and segregation thermodynamics
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Chemical potential
In thermodynamics, chemical potential, for standard chemical or biological systems, is the change in Gibbs free
energy with respect to change in amount of component, with pressure, temperature, and amounts of other
components being constant. [1]

Overview
In 1876, American mathematical physicist Willard Gibbs, introduced the concept of chemical potential, symbolized by
μ, which he defined as:
“If to any homogeneous mass in a state of hydrostatic stress we suppose an infinitesimal quantity of any substance to
be added, the mass remaining homogeneous and it entropy and volume remaining unchanged, the increase of the
energy of the mass divided by the quantity of the substance added is the potential for that substance in the mass
considered.”
Gibbs noted also that for the purposes of this definition, any chemical element or combination of elements in given
proportions may be considered a substance, whether capable or not of existing by itself as a homogeneous body. [2]
In 1885, author George Liveing, in developing a thermo-dynamic theory of molecular kinetic energy, defined
potential, by stating that “the fundamental notion connected with equality of potential being that when two forms of
energy are at the same potential in the same substance there is no tendency for either to be increased at the expense
of the other; but that if they are at unequal potentials there is a tendency to an equalization; also that when two
bodies have their energies at equal potentials there is no tendency for the energy of one to increase at the expense
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of the other, while if they are at unequal potentials there is a tendency to equalization by the passage of energy from
one body to the other.” [3] This process, from one point of view, is called thermalization in modern terms.
Gibbs, to note, never used the term ‘‘chemical potential’’, but only "potential" and "intrinsic potential", the latter of
which he defined as a derivative that is "entirely determined at any point in a mass by the nature and state of the
mass about that point." In 1890s, American physical chemist Wilder Bancroft, a PhD student of Wilhelm Ostwald,
began using the term "chemical potential" in references to Gibbs' conception of potential. [4]

Social potential
See main: Social chemical potential

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.” [5] In 2007, American electrochemical engineer Libb Thims extrapolated the concept of chemical potential
to sociological movement of humans. [6]

See also
● Potential
● Potential energy
● Population potential
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External links
● Chemical potential – Wikipedia.

Chemical reaction
In chemistry, a chemical reaction is a change in which one or more chemical elements, molecules, species, or
compounds (the reactants) form new molecules, species, or compounds (the products). [1] In short, a chemical
reaction is a process that results in the interconversion of chemical species. [2]

Why chemical reactions occur?
In 1854 and 1864, chemists Julius Thomsen and Marcellin Berthelot, respectively, which stated, via their BerthelotThompson principle, that the release of heat is what explains why chemical reactions go, the greater the heat release,
the stronger the reaction; this is known as the thermal theory of affinity. The Berthelot-Thompson “heat as the
driving force” theory of chemical reactions, however, was eventually shown to be incorrect, specifically at all
temperatures above absolute zero, being that entropy, otherwise known as the transformation content of a reaction
process, aka the second law of thermodynamics, plays a significant role chemical reactions. It was German physicist
Hermann Helmholtz’ famous 1882 paper “On the Thermodynamics of Chemical Processes” that showed that heat
production is not the reason chemical reactions occur, but rather the value of the free energy, which determines in
what sense the affinities between the reactants are active and will react:
“Given the unlimited validity of Clausius' law it would then be the value of the free energy, not that of the total
energy resulting from heat production, which determines in which sense the chemical affinity can be active.”
In 1893, German chemist Walther Nernst, in his Theoretical Chemistry from the standpoint of Avogadro's rule and
Thermodynamics, furthered this logic to conclude that:
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“All reactions advance only in the sense of a diminution of free energy, i.e. only in the sense of the affinity.”
In 1921, James Johnstone, in his The Mechanism of Life in Relation to Modern Physical Theory, gave the following
work-based definition explains correctly why chemical reactions occur:
“A chemical transformation will occur if in the occurrence work will be done. That is ‘why’ it occurs, and if no work
can be done by the chemical substances by reacting with each other they will not react of themselves.”
(add discussion)

Human chemical reactions
A "human chemical reaction" is chemical reaction between two or
more people (human molecules). [3]

Quotes
The following are related quotes:
“Chemical reactions weren’t supposed to write letters.”
— Katie M. John (c.2010) (Ѻ)

“If love is a chemical reaction, then you are what I need to
balance the chemical equation.”
— Edewede Oriwoh (c.2012) (Ѻ)
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Further reading
● Griﬃn, John. J. (1854). Chemical Recreations. J.J. Griffin.

Videos
● Thims, Libb. (2010). “Why Do Chemical Reac ons Occur?” (Ѻ), HumanChemistry101, Dec 15.

External links
● Chemical reaction – Wikipedia.

Chemical revolution
In scientific revolutions, the chemical revolution (1718-1869) refers to the period of the transition of the mystical
alchemy into the quantitative subject of modern chemistry, a period characterized by a huge amount of chemical
theory development. The chemical revolution started with the publication of English physicist Isaac Newton’s Query
31 appended to the 1718 edition of his Opticks, in which he verbally stated proportional affinity relationships to a
number of chemical entities. [1] This verbal description converted into an affinity table, that year, by French chemist
Etienne Geoffrey, thus giving chemists a functional tool with which to go about obtaining desired chemical reactions.
The chemical revolution can be said to have ended with Russian chemist Dmitri Mendeleyev's 1869 construction of
the periodic table.

Quotes
The following are related quotes:
“The importance of the end in view prompted me to undertake all this work, which seemed to me destined to bring
about a revolution in . . . chemistry.”
— Antoine Lavoisier (1773), Feb 20
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External links
● Chemical revolution – Wikipedia.

Chemical simile
In hmolscience, chemical simile is figure of speech comparing two unlike things that is often introduced by like or as,
e.g. a normal simile is “cheeks like roses”, therefore a deemed chemical simile might be “people like atoms”, a
favorite of French sociophysicist Serge Galam. [1]

Goethe
Goethe’s classic chemical tale is sometimes referred to as simile; the following, e.g., is one English-translation
rendition of Goethe’s advertisement: [4]
“It seems that his continued work in physics made the author choose this strange title. He may have noticed that
often in natural science ethical similes are used to bring something nearer that is remote from the region of human
knowledge, and so, presumably, he may have wanted to trace the parlance of a chemical simile back to its spiritual
origin, all the more so since there is after all just one nature.”
In 1973, Beda Allemann, an anti-reductive determinist, in his “On the Function of the Chemical Parable in Goethe’s
Elective Affinities”, supposedly referred to Goethe’s human chemical theory as “chemical simile” that failed to
conform to the plot. [3]

Roeber
In Oct 1914, German-born American chemical engineer Eugene Roeber, editor of Metallurgical and Chemical
Engineering, during an American Institute dinner talk, described WWI as a large chemical reaction, in a way that was
reported as “chemical simile, e.g. in comparing individuals to free ions, without free will, of dissociation theory. [3]

See also
● Chemical analogy
● Chemical metaphor
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Chemical species
In chemistry, chemical species is a chemical entity, such as a particular atom, ion, or molecule. [1] A chemical species,
in technical terms, is defined as an ensemble of chemical identical molecular entities that can explore the same set of
molecular energy levels on the time scale of the experiment. [2]

People as chemical species
In 1809, building on the logic of Swedish of naturalist Carolus Linnaeus, who had recently developed a Latin binomial
classification scheme for plant species and who also suggested to his associate French chemist Antoine Lavoisier that
all alchemical entities be classified in a similar manner, German polymath Johann von Goethe founded the science of
human chemistry when he conceived the view of people as "chemical species", such as those found on the various
chemical affinity tables of the 18th century, and wrote the scientific novella Elective Affinities on this view. [3]

See also
● Human molecule
● Human particle
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Chemical substance
In chemistry, a chemical substance is state of matter characterized by the entities, i.e. atoms, molecules, chemical
species, formula units, etc., that it is composed of; characterized by physical properties, such as refractive index,
electric conductivity, melting point, etc. [1] A typical chemical substance, such as water, H20, is often defined as a
material with a definite chemical composition. [2]
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Further reading
● Lewis, Gilbert N. and Randall, Merle. (1923). Thermodynamics and the Free Energy of Chemical Substances.
McGraw-Hill.

Chemical symbol
In chemistry, a chemical symbol is the use of letters or symbols to represent chemical entities (atoms, molecules, or
ions, etc.) using shorthand notation. [1] The basic example is the use of H to represent the element hydrogen.

History
The first use of letters (a, b, ab, etc.) to represent chemicals in a generalized manner was done by Swedish chemist
Torbern Bergman in his 1775 chemistry textbook A Dissertation on Elective Attractions. [2]

See also
● Chemical symbol notation | Human chemical symbol notation
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External links
● Chemical symbol – Wikipedia.
● Thermochemistry of Chemical Reactions: Terminology and Symbols – IUPAC.

Chemical symbol notation
In chemistry, chemical symbol notation refers to the usage of symbols, such as letters or alchemical symbols, and
notation, such as subscripts or prefixed number multipliers, employed to represent atoms, molecules, chemical
species, chemical substances, compounds, supermolecules, and or atomic geometries, etc., in the course of or
description of chemical processes and or reactions in chemical equation specification.

Alchemy → Chemistry | Bergman

The switch from the usage of alchemical symbols, such as the crescent moon symbol ☽ for silver, which tended to
have astrological meaning, to pure chemical generic letter representation, such as A or b, to represent chemical
species, single, A, or attached in union, Ab, was introduced in the 1775 textbook A Dissertation on Elective Attractions
by Swedish chemist Torbern Bergman. The famous transition paragraph, wherein, letter usage is introduced, occurs
on page six of his treatise, wherein Bergman explains what he chapter subsections as the single elective attraction, as
such:
Reaction one

Reaction two
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“Suppose A to be a substance for which other heterogeneous substances a, b, c, etc., have and attraction; suppose,
further, A, combined with c to saturation—this union I shall call Ac—should, upon the addition of b, tend to unite
with it to the exclusion of c, A is then said to attract b more strongly than c, or to have a stronger elective attraction
for it; lastly, let the union Ab, on the addition of a, be broken, let b be rejected, and a chosen in its place, it will
follow, that a exceeds b in attractive power, and we shall have a series: a, b, c, in respect to efficacy. What I here
call attraction, others call denominate affinity; I shall employ both terms promiscuously, though the latter, being
more metaphorical, would seem less proper in philosophy.”
In this manner, in namesake, the usage of alphabet letters to represent chemical species can be classified as
“Bergman chemical symbol notation”, being that Bergman was the first to implement this revolutionary procedure
that we see used so commonly as the language of modern-day chemistry. [1] The transition from alchemical symbols
to alphabetical symbols, however, was not immediate. This is evidenced by the fact that later systems of chemical
nomenclature, e.g. that of Hassenfratz and Adet of 1787, continued to used non-alphabetical symbols for chemical
substances. It was not, supposedly, until 1813 when Jacob Berzelius, the so-called “scientific grandson of Bergman”,
i.e. Berzelius was a student of Peter Afzelius, who, in turn, was a student of Bergman, established alphabetical
notation as the modern method. [2]

Human chemical symbol notation
German polymath Johann Goethe, in the
famous “chapter four” of his 1809 physical
chemistry based novella Elective Affinities,
was the first to employ Bergman chemical
symbol notation to represent humans as
generic chemicals. The central paragraph
explaining this as follows:
‘Now then!’ Eduard interposed: ‘until we see
all this with our own eyes, let us look on this
formula as a metaphor from which we may
extract a lesson we can apply immediately to
ourselves. You, Charlotte, represent the A,
and I represent your B; for in fact I do depend
altogether on you and follow you as A follows
B. The C is quite obviously the Captain, who
for the moment is to some extent drawing me
away from you. Now it is only fair that, if you
are not to vanish into the limitless air, you
must be provided with a D, and this D is
unquestionably the charming little lady Ottilie,
whose approaching presence you may no
longer resist.’

Early scratch paper notes (c.2003) on an attempt to systematize a basic set
of human chemical symbol notations, in a manner not conflicting or
overlapping with pre-established nomenclatures, made by American
electrochemical engineer Libb Thims on the acknowledgements section of
English evolutionary psychologist Matt Ridley's 1999 Genome: the
Autobiography of a Species in 23 Chapters, the prototype book of the style
of authorship Thims' originally began to conceptualize that he would write
as (see: Thims history).

In 1918, in commentary on American physical science humanities historian Henry Adams’ 1910 A Letter to American
Teachers of History, wherein Adam notably “calls for the aid of another Newton”, American historian William Thayer
comments, in his 1918 presidential address to the American Historical Association, that:
“In reading Henry Adams’ astonishing tract, I can not help suspecting at times that he is making fun of us historians;
for he proposes, as I think you would agree with me, something which is not only impossible for anyone to carry out
but which he himself never even attempted to carry out. In all the nine volumes of his American History, is there a
hint of the second law of thermodynamics? Can you discover the slightest trace of a common formula for history and
physical chemistry?”
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In his address, Thayer seems to be ambivalent in his review, but at one point concedes:
“The time may come when humanaffairs may be described no longer by words and sentences, but by a system of
symbols or notation similar to those used in algebra or chemistry … then it may be possible, as Adams suggests, to
invent a common formula for thermodynamics and history.”
In end comment to Adams premise, to note, Thayer goes into a discussion on other past conflicts between the use of
science in the humanities, such as the use of Darwin's "survival of the fittest" by the Germans in WWII and distinction
of races, morality, as well as overlaps with religion. Later commentaries, investigations, and commentaries on this
Goethe-Bergman style human chemical symbol letter notation usage were given by Jeremy Adler (1977), Alfred Steer
(1990), and Karl Fink (1999). Latter human chemical reaction theorists, to have employed their own symbols,
independent to or rather unaware of the Goethean model precedent, include: Libb Thims (1995), Christopher Hirata
(2000), David Hwang (2001), Don Jorge (2007), Surya Pati (2009), and Thomas Wallace (2009), among others (see:
human chemical reaction theory) to represent humans, individually, in unions, or in social aggregates, as molecules,
chemicals, or molecular complexes.

See also
● Moral symbols
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Chemical
teleology
In hmolscience, chemical teleology
refers to the usage of teleological
argument, typically of the
Aristotelian final cause variety, in
the explanation of chemical
phenomena, either in the form of
subtle purpose-like descriptions of
atomic and molecular behaviors
found in modern chemistry
textbooks and or, in respect to
human behaviors, “emergent”
The header definition of "teleos" found in the 2007 chapter section “The Physical
chemical teleology theory,
Origins of Purposive Systems” by American thinkers Terrence Deacon and Jeremy
Sherman, who argue for an emergent chemical teleology theory so to situate the
according to which teleology is
argued to be an emergent property existence of purpose and goals in the context of modern hard physical science. [4]
that arises at some point in
evolution, theories which tend towards the use of ontic opening arguments.

Chemistry textbook teleology
As Mexican-born American chemist Vicente Talanquer has found, through his 2007 dissectional study of eight leading
US college chemistry textbooks, the mindsets of many leading American chemists are filled with subtle "teleological"
explanations of chemical behavior, found particularly used in descriptions of the the second law, Le Chatelier's
principle, and the octet rule (Abegg's rule), many of the examples he fines being so subtle they are difficult to detect.
[1] An example of subtle textbook chemical teleology is the following statement:
“Atoms react in order to maintain stability.”
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Though subtle to notice on first pass, the reason it is teleological, according to American psychologists Deborah
Kelemen, Joshua Rottman, and Rebecca Seston, noted for their 2012 study on the use of "purpose-based reasoning"
among professional physical scientists, is that the statement "violates temporal constraints by treating an entity's
consequence as if it could be its own cause in a backward causal fashion." [2] The bullet point findings of Talanquer's
textbook chemical teleology study are as follows: [1]
● Teleological explana ons are in fact present in chemistry textbooks and they normally occur in explana ons about
transformations.
● These types of explana ons are used to jus fy why submicroscopic par cles adopt certain conﬁgura on (structure)
or why certain substances react in a particular way (process).
● The occurrence of teleological explana ons is ghtly linked to the existence of a rule, principle, or law that governs
the behavior of the system, and that explicitly
or implicitly implies the minimisation or maximisation of some intrinsic property (e.g., total energy, entropy, free
energy). This law or principle tends to provide a sense of preferred direction in the evolution of a transformation.
● The metaphorical “purpose” assigned to chemical systems that warrant the use of teleological explanations is
frequently that of attaining stability or equilibrium
(i.e., systems “strive” to become more stable or reach equilibrium).
● Teleological explana ons in chemistry have pedagogical value because they help to provide an explanatory reason
for the occurrence of a particular chemical
transformation.

Second law
In more detail, in respect to the second law, Talanquer explains as follows: [5]
“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.”
This is a very interesting point of view indeed. Talanquer states that he found teleological statements, in respect to
the second law, in Peter Atkins and Loretta Jones 1998 General Chemistry: Molecules, Matter, and Change.

Octet rule
On the octet rule, Talanquer cites the following usages of teleological explanation: [1]
“Main-group elements tend to undergo reactions that leave them with eight outer-shell electrons. That is, main
group elements react so that they attain a noble gas electron configuration with filled s and p sublevels in their
valence electron shell.”
— J. McMurray and R.C. Fay (2003), Chemistry [6]

“To form bonds, main group elements gain, lose, or share electrons to achieve a stable electron configuration
characterized by eight valence electrons.”
— J.W. Moore, C.S. Stanitski, and P.C. Jurs (2005), Chemistry: the Molecular Science [7]

In commentary on how these octet rule statements would be restated non-teleologically, Talanquer commented the
following: [5]
“Atoms or molecules do no react "in order to" or "so that" they can attain an octet or an stable configuration. That is
the outcome of the process. Electrons are exchanged randomly between particles in a system. However, the
likelihood of the exchange in one direction is not the same as the probability of the reverse process. This probability
is determined by many factors, such as the strength of interactions between electrons and protons, electrons and
electrons etc. As a result of these random exchanges, the system ends adopting a new configuration that is the most
probable given the existing constraints.”
This clarification seems about right.

Le Chatelier principle | Free energy minimization
The following 2013 non-teleological Le Chatelier's principle, statement clarification by Talanquer, however, seems off:
[5]
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“The same type of thinking can be applied to the chemical processes in equilibrium. For example, when pressure is
applied on a reacting system in chemical equilibrium, the system does not shift towards reactants or products "so
that" or "in order to" counterbalance the effect of the change. What happens is that the change in pressure affects
the probability of the forward and backward chemical processes going on in the system. The change in pressure
affects the probability of collisions for the backward and forward processes in different ways. As a result, the
likelihood of one process becomes higher than the other. There is NO DRIVE to attain a new equilibrium state. There
is only particles randomly moving and interacting, involved in competing processes with different probabilities.”
Although he doesn't admit to it completely, namely in saying there is no DRIVING FORCE, which is paramount to
saying that "force" does not exist, he does admit to a belief that to use the term "drive" in chemistry, physics, and
thermodynamics is teleological. In short, something seems off in Talanquer's argument here, although, at this point, it
is difficult to put a finger on it. The issue seems to need reconciliation in the exchange force view of chemical change
and free energy minimization is the measure of reaction
spontaneity.

Emergent chemical teleology
Several authors in recent years, namely Alicia Juarrero (1985) and
Terrence Deacon (2007), have used Belgian chemist Ilya
Prigogine's far-from-equilibrium theory of bifurcations to argue
that "teleological properties", while not existing at the atomicchemical level, can "emerge" in the form of "emergent
properties" at a certain threshold of evolution, supposedly at
about the imaginary life from non-life threshold, somewhere at
the 3.85 billion years ago point in the great chain of being. [9]
This point of view however can be shown to be fallacious.
Specifically, following the 2007 Vicente Talanquer argument,
above, with insertion of the above 2007 Terrence Deacon and
Jeremy Sherman chapter header definition of "telos", we have
the following:
“Atoms or molecules do NOT react "in order to" or "so that" they
can attain a [projected end, purpose, goal, achievement, or
realization] [or] an octet or a stable configuration. That is the
outcome of the process.”
The gist of the so-called "emergent teleology
Then, with the insertion of the Robert Sterner and James Elser
2000 ecological stoichiometry definition of a human as a "human
molecule", with a quantifiable 22-element "human molecular
formula", according to which "whole organisms [are considered]
as if they were single abstract molecules" (a definition and
formula now found in two ecological textbooks and two ecology
encyclopedias), and or the Libb Thims 2002 chemical
thermodynamic definition of a human with a quantifiable 26element "human molecular formula", according to which humans
are defined as a "26-element energy/heat driven dynamic atomic
structure" (a definition and formula now found in one
thermodynamics textbook, one ecological engineering
dissertation, and one book), we have the following:

argument", namely that while it is agreed that
teleological governance does not exist in the periodic
table—hmolscience period table shown here,
indicating the number of active elements found in an
average animated human—that teleology can
"emerge", as some type of causative force, in the form
of an "emergent property", according to certain ontic
opening arguments, at a certain point backwards in
the evolution timeline or great chain of being, which
thus explains the nature of, e.g., why a woman cries,
image from a 2013 blog on “The Purpose Problem”,
namely "asking oneself sooner or later about the
purpose of being alive", by American English professor
turned big questions science philosopher Brock
Haussamen. [11]

“Human molecules (people) do NOT react "in order to" or "so that" they can attain a [projected end, purpose, goal,
achievement, or realization] [or] an octet or a stable configuration. That is the outcome of the process.”
This is a very interesting philosophical perspective indeed—one that seems to be the correct view—and one that
seems to require a mental re-working of sorts or a reconceptualization of standard "because" answers to "why"
questions, throughout the intuition systems of the modern thinking world.
Some, such as Deacon, however, to note, would, in the face of this straight-forward logic, like to maintain that human
molecules (people) are somehow different in "nature" from that other molecules, animate or not, governed by
Talanquer's so-called non-teleological chemistry, and to maintain this false belief employ a number of ontic opening
arguments, Ilya Prigogine's bifurcations, Manfred Eigen's hypercycles, Stuart Kauffman's autocatalytic closures, etc.,
and looped recursive arguments, e.g. "circles of reactions", "constraints", etc., in attempt to erect a vicariously
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unstable scaffolding on which to argue that Aristotle's final cause argument exists in modern physical science, and
somehow "causes" the feeling of human purposeful behavior, but that it does not exist for the hydrogen atom, when,
for instance, it bonds with oxygen to form water.
The following circa 1932 Socratic dialog between Irish science translator James Murphy and German-born
American physicist Albert Einstein on the question of free will and freedom (see: Einstein-Murphy dialogue),, might
well shed some light on the above "chemical teleology" discussion: [12]
“Murphy: I have been collaborating with our friend, Planck, on a book which deals principally with the problem of
causation and the freedom of the human will.
Einstein: Honestly, I cannot understand what people mean when they talk about the freedom of the human will. I
have a feeling, for instance, that I will do something or other; but what relation this has with freedom I cannot
understand at all. I feel that I will light up my pipe and I do it; but how can I connect this up with the idea of freedom?
What is behind the act of willing to light the pipe? Another act of willing? Schopenhauer once said: Man can do what
he wills, but cannot will what he wills.
The Schopenhauer quote here, to note, comes from German philosopher Arthur Schopenhauer’s 1839 Essay on the
Freedom of the Will, which in turn is based on his mentor German polyintellect Johann Goethe’s 1809 human
chemical theory of the affinity force theory behind the will, the gist of which was elaborated on further by
Schopenhauer as follows:
“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.”
which comes from his 1844 second volume The World as Will and Representation, wherein he cites German chemist
Justus Liebig's description of the reaction of damp copper Cu in air containing carbonic acid H2CO3, the balanced
reaction of which is as follows:

To continue with the Murphy-Einstein dialog:
Murphy: But it is now the fashion in physical science to attribute something like free will even to the routine
processes of organic nature.
Einstein: That nonsense is not merely nonsense. It is objectionable nonsense.”
Related to this, Einstein, in his 1932 “My Credo”, also commented the following:
“Strange is our situation here on earth. Each of us comes for a short visit, not knowing why, yet sometimes seeming
to divine a purpose.”
Hence, in sum, it is "objectionable nonsense" to apply teleological causation theory to inorganic nature, i.e. noncarbon based nature (e.g. silicon reactions) as well as to organic nature, i.e. carbon-based nature (e.g. human
reactions), and hence it would thus seem to be the case the idea of "purpose", that just like feeling of "free will", is
something that needs to find reconciliation not in Aristotle's final cause, but rather in the nature of the force—
specifically the exchange force—that mediates one's "seeming" sense of divine purpose, as Einstein put it. This is a
large issue to grapple with, to say the least, but at least one stated in outline.

Thermodynamic teleology
In 1981, American biochemist (chnops-chemist) Jeffrey Wicken penned an article on how thermodynamics and in
particular statistical thermodynamics with its "appeal to certain ends served by irreversible processes", all of which
are based on the quantification that the equivalence value of all uncompensated transformations will tend to
increase until equilibrium is reached, which results in concepts such as heat death, entropy maximization, and free
energy minimum, etc., have some kind of Aristotle "final cause" feel about them, if worded in the proper way. [10]
Much of Wicken's argument, however, is slanted in wording and descriptions of thermodynamics, and hence off base.

Atheists vs. theists | Biasing
In 2011, American anthropologists Bethany Heywood and Jesse Bering conducted a semi-structured interview of
atheists and theists about important autobiographical events. The following is the abstract of the results: [3]
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“Overall, results indicated that differing levels of cultural religiosity (i.e., whether participants were from the
relatively religious USA or the relatively secular UK) did not affect the tendency to reason teleologically. As predicted,
explicit religious beliefs had an effect in that atheists gave significantly fewer teleological explanations than theists;
however, half the atheists (n=17) gave at least one teleological response and more than three-quarters (n=26) gave a
teleological response or admitted feeling conflicted between teleological intuitions and more rational, naturalistic
explanations for significant life events. We interpret these results as suggesting that basic theory-of-mind
competencies underlie the propensity to reason teleologically about major life events.”
The "admitted feeling conflicted between teleological intuitions and more rational, naturalistic explanations for
significant life events" comment seems to give way to the view that there is something missing from the modern
educational process, in respect to the reconciliation of this conflict of views?

Quotes
The following are related quotes:
“Fundamental teleology is a dead option in physics and chemistry.”
— John Hawthorne and Daniel Nolan (2005), Bellingham Summer Philosophy Conference [8]

See also
● Charles Beard
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Chemical thermodynamics
In thermodynamics, chemical thermodynamics is the energetic and entropic study of physical processes or chemical
reactions. [1] The central aspects of study in chemical thermodynamics are the initial and final states of the process
or reaction. If the energy and entropy are known, with respect to appropriate reference points, for all values of
pressure, volume, and temperature to be covered in the investigation, then the thermodynamic examination can be a
complete one. [1] In this sense, chemical thermodynamics is the study of energy, entropy, and equilibrium in
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chemical systems. [4]

Perspective
Chemical thermodynamics is generally considered the most intellectually-stimulating and difficult course in all of
science. English physical chemist Brian Smith, gives an excellent description on the wondrous yet cautious intrigue
many have with their first encounter with chemical thermodynamics: [5]
“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 but in
addition they were liberally sprinkled with stars, daggers, and circles so as to stretch even the most powerful of
minds.”
Chemical thermodynamics, for instance, is commonly considered to be the weeder-course of chemical engineering.

History
See main: History of chemical thermodynamics

The "founder of chemical thermodynamics", in the dominant sense of the term, is American engineer Willard Gibbs,
who seems to have first been given this epitaph by German physical chemist Wilhelm Ostwald. [11]
American chemistry historian Mary Jo Nye correctly summarizes the prehistory of chemical thermodynamics in the
following quote: [9]
“The roots of both chemical thermodynamics and contemporary chemical kinetics both lie in the eighteenth-century
ideas of chemical ‘affinity’ and ‘force’, transformed into the nineteenth-century conceptions of ‘work’ and ‘energy’.”
German physical chemist August Horstmann was said to have done the first work in chemical thermodynamics. In
circa 1865, he began to study the works of Rudolf Clausius for applications in the calculation of equilibriums in
chemical systems. His 1869 paper "Dampfspannung und Verdampfungswärme des Salmiaks" (Vapor Pressure and the
Heat of Evaporation of Ammonium Chloride) was the first to apply entropy to chemical problems. In October 1873,
Horstmann announced the condition for chemical equilibrium to be that of maximum entropy. [7]
In December of 1873, independent of Horstmann, American mathematical physicist Willard Gibbs, in a footnote,
stated that the condition for thermodynamic equilibrium in a chemical system at constant temperature and pressure
is that a certain function, now universally known as the thermodynamic potential, should be a minimum. [8] Gibbs,
however, would go on to present a more complete and rigorous treatise on the subject of equilibriums. The following
in-context 1996 excerpt gives cogent indication as to the start of chemical thermodynamics: [11]
“… criticized the thermal theory of chemical affinity and deplored that ‘the chemical bearings on the theory of
dissipation … have not hitherto received much attention.’ This was true, but to a lesser degree than imagined by
Rayleigh, who knew neither Horstmann’s work nor that of Willard Gibbs, with which chemical thermodynamics can
be said to have begun.”
Horstmann aside, the two central founders of the generalized subject of chemical thermodynamics are generally
considered to be Gibbs, with the publication of his 1876 On the Equilibrium of Heterogeneous Substances, and
German physician and physicist Hermann von Helmholtz (a mentor to Horstmann), with the publication of his 1882
The Thermodynamics of Chemical Processes (Die Thermodynamik Chemischer Vorgänge). [2]
The year 1876, with the work of Gibbs, however, is the generally agreed upon year in which chemical
thermodynamics was born. As Gibbsian biographer Lynde Wheeler tells, the development of the prime or
fundamental equation of Gibbs:

or in modern notation:

which is the core equation of Gibbs' Equilibrium treatise, "marks the birth of the theory of chemical
thermodynamics". [10] In 1913, English chemist James Partington published his Text-book of Thermodynamics with
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Special Reference to Chemistry, followed by his 1924 updated second edition titled Chemical Thermodynamics. [6]
The founders of "modern" chemical thermodynamics are American physical chemists Gilbert Lewis and Merle
Randall, for the publication of their 1923 Thermodynamics and the Free Energy of Chemical Substances, in which they
were the first to apply the principles of Gibbs specifically to chemical processes, and English physical chemist Edward
Guggenheim, for his 1933 Modern Thermodynamics by the Methods of Willard Gibbs. Together, the three of them
unified the science of chemical thermodynamics into a coherent whole. [3]

See also
● Chemical thermodynamics (etymology)
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External links
● Chemical thermodynamics - Wikipedia.
● International Conference on Chemical Thermodynamics - IACT.

Chemical thermodynamics (etymology)
In etymologies, chemical thermodynamics (etymology) refers to the name “origin” and or coining of the formation of
the unified single subject term “chemical thermodynamics”, which seems to have arisen in the 1903 English
translation of French physicist and chemist Pierre Duhem’s Thermodynamics and Chemistry, if not before, and as a
quoted term by Gilbert Lewis in 1921.

Publication timeline | Theory era
The following is a timeline of chemical thermodynamics articles, books, and textbooks, showing the general
etymological formation of the term chemical thermodynamics, in the subject's so-called "theory" era, i.e. theoretical
chemical thermodynamics:
Publication | Theory era

Main author

Approach [2]

Volume Two (C-Ek)

"Vapor Pressure and Heated
1869 Evaporation of Ammonium
Chloride"
"Graphical Methods in the
1873
Thermodynamics of Fluids"
"A Method of Geometrical
Representation of the
1873 Thermodynamic Properties of
Substances by Means of
Surfaces"
On the Equilibrium of
1876
Heterogeneous Substances

"The Thermodynamics of
1882
Chemical Processes"

1884 Studies in Chemical Dynamics

Chemical Equilibrium the
1885
Result of Dissipation of Energy

Le Potential Thermo1886
Dynamique
Theoretical Chemistry from the
1893 Standpoint of Avogadro's Rule
and Thermodynamics
Die Thermodynamik in der
1893
Chemie

Vorlesung uber
1897
Thermodynamik
Treatises on the
1903 Thermodynamics of Chemical
Processes
Thermodynamics and
Chemistry: A Non1903 mathematical Treatise for
Chemists and Students of
Chemistry

August Horstmann
(1842-1929)

Willard Gibbs
(1839-1903)

Willard Gibbs
(1839-1903)

Willard Gibbs
(1839-1903)

Hermann Helmholtz
(1821-1894)

Jacobus van't Hoff
(1852-1911)

George Liveing
(1827-1924)

Pierre Duhem
(1861-1916)

Walther Nernst
(1864-1941)

Arbeit or Affinity

Energy dissipation

Chemical potential

Arbeit or Affinity

Johannes van Laar
(1860-1938)

Total entropy

Max Planck
(1858-1947)

Total entropy

August Horstmann
(1842-1929)

Pierre Duhem
(1861-1916)
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Sechs Vortrage uber das
1906
Thermodynamische Potential

Johannes van Laar
(1860-1938)

Chemical potential

Thus, given the above rule, the subject of "thermodynamics and chemistry" (1880s) became "chemical
thermodynamics" (1920s) over a period of forty years. Hence, if one is to learn by example, in the naming of a new
branch of thermodynamics, e.g. "the thermodynamics of surface interactions", one should skip to the chase (e.g.
surface thermodynamics), and save years of thought on questions regarding name choice. In the 1940s, to note, the
specialty branch of chemical engineering thermodynamics began to develop.

Publication timeline | Quantitative era
The following is a timeline of chemical thermodynamics articles, books, and textbooks, showing the general
etymological formation of the the term chemical thermodynamics, in the subject's so-called "quantitative" era, i.e.
quantitative chemical thermodynamics:
Publication | Theory era

Thermodynamics of Technical
1905
Gas Reactions
Experimental and Theoretical
1907 Applications of
Thermodynamics to Chemistry
Die Chemische Affinitat und
1908
ihre Messung
A Text Book of Thermo1912 Chemistry and
Thermodynamics
Die Berechnung chemischer
1912 Affinitäten nach dem
Nernstschen Wärmetheorem
Text-book of Thermodynamics
1913 with special reference to
Chemistry
Thermodynamics and
1921
Chemistry
Die theoretischen und
1918 experimentellen Grundlagen
des neuen Warmstatzs

Main author

Fritz Haber
(1868-1934)

Walther Nernst
(1864-1941)

Otto Sackur
(1880-1914)

Approach [2]

A
Isochore

A
Isochor

A
Isochor

Otto Sackur
(1880-1914)

Franz Pollitzer
(c.1985-c.1950)

A
Isochor

James Partington
(1886-1965)

Frank MacDougall
(1883-c.1960)

Walther Nernst
(1864-1941)

A
Isochor

(add discussion)

Publication timeline | Modern era
The following is a timeline of chemical thermodynamics articles, books, and textbooks, showing the general
etymological formation of the the term chemical thermodynamics, in the subject's so-called "modern" era, i.e.
modern chemical thermodynamics:

Volume Two (C-Ek)
Publication | Theory era

Thermodynamics and the Free
1923
Energy of Chemical Substances

Main author

Gilbert Lewis
(1875-1946)

Merle Randall
(1888-1950)

1924 Chemical Thermodynamics
The Fundamentals of Chemical
1928 Thermodynamics (Part I)
1934 The Fundamentals of Chemical
Thermodynamics (Part II)
Modern Thermodynamics by
1933
the Method of Willard Gibbs

1946 Thermodynamics for Chemists

Thermodynamics: Advanced
1949 Treatment for Chemists and
Physicists

1950 Chemical Thermodynamics

James Partington
(1886-1965)

John Butler
(1899-1977)

Edward Guggenheim
(1901–1970)

Samuel Glasstone
(1897-1986)

Edward Guggenheim
(1901–1970)

Ilya Prigogine
(1917-2003)

Raymond Dufay

1950 Chemical Thermodynamics

Chemical Thermodynamics:
1950
Basic Theory and Methods

Frederick Rossini
(1899-1990)

Irving Klotz
(1916-2005)

1958

Introduction to Chemical
Thermodynamics

1959

An Introduction to the Study of
D. H. Everett
Chemical Thermodynamics

1962

Elements of Chemical
Thermodynamics

E. F. Caldin

Leonard Nash

Approach [2]
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Elementary Chemical
Thermodynamics

Bruce Mahan

1965 Chemical Thermodynamics

John Kirkwood

1963

Irwin Oppeheim
1965

Chemical Thermodynamics: a
Course Study

Frederick Wall

1966

Basic Chemical
Thermodynamics

Jurg Waser

1969 Chemical Thermodynamics

Basic Chemical
1973
Thermodynamics
1990 Chemical Thermodynamics
1990

Thermodynamics of Chemical
Systems

Peter Rock
(1939-2006)

Brian Smith
(1933-)

Charles Reid
Scott Wood
Rubin Battino

Chemical Thermodynamics:
Principles and Applications
2000 (Volume 1) Chemical
Thermodynamics: Advanced
Applications (Volume 2)

J. Bevan Ott
(c.1930-)

Juliana Goates
(c.1953-)

(add discussion)

Overview
In 1903, French physicist and chemist Pierre Duhem, in the introduction to the American (English) edition of his 1902
Thermodynamics and Chemistry (Thermodynamique ct Chimie) stated the following: [1]
“One of the objects I had in mind when writing Thermodynamics and Chemistry was to make the work of J. Willard
Gibbs known and admired. More and more clearly the author of the phase law appears as the initiator of a chemical
revolution; and many do not hesitate to compare the Yale College professor to our Lavoisier. Chemists had fixed upon
a certain number of properties by which they recognized a substance to be a definite compound; these
characteristics are effaced by the phase rule; many substances, to which formulae had been attributed, are erased
from the number of combinations; chemical science as a whole needs a revision at which the laboratories of America
and Europe are working most diligently.
Nevertheless, whatever be the outcome of this revolution, it seems to me there is injustice in making the glory of
Gibbs consist in this alone, by seeing in him merely the author of the phase rule. In his immortal work. On the
Equilibrium of Heterogeneous Substances, this rule is not all; it is but one theorem, and is accompanied by other
propositions whose importance is not less; the theorems on indifferent points, the laws of dissociation of perfect
gases, the properties of dilute solutions, the conditions of osmotic equilibrium, the theory of the voltaic cell, bear, not
less than the phase rule, the mark of the genius of their author.
The phase rule is not, therefore, by a great deal, the whole of Gibbs's work; a fortiori it is not the whole of
chemical thermodynamics; other ideas, other principles, play an essential role in the development of this science.
When a chemical system is studied, it is assuredly very important to determine its variance, whose value fixes the
form of the equilibrium law for the system; but before even calculating the variance, it is expedient to answer this
question: Is the equilibrium of the system stable, indifferent, or unstable? Thermodynamics teaches us that no
chemical equilibrium is unstable. The equilibrium conditions which the chemist meets may therefore be classed in
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two categories: those which are stable and those which are indifferent. This classification seems the most natural this
division the most radical which may be conceived.”
In 1921, American physical chemist Gilbert Lewis, in his “The Activity Coefficient of Strong Electrolytes”, was referring
to his upcoming textbook—Thermodynamics and the Free Energy of Chemical Substances (1923)—as being on the
subject of chemical thermodynamics, term in quotes: (Ѻ)
“This paper is a summary of several chapters of our book on ‘chemical thermodynamics’. Although the work is
approaching completion, it seems that the material here considered may be of some immediate interest to the
growing number of investigators who are engaged in this important work.”
This may well be said to be the foundational start of the etymology of chemical thermodynamics.

See also
● Chemistry (etymology)
● Thermodynamics (etymology)

References
1. Duhem, Pierre M.M. (1903). Thermodynamics and Chemistry: a Non-Mathematical Treatise for Chemists and
Students of Chemistry (Author’s Introduction to the American Edition, pgs. iii-v; “chemical thermodynamics”, pg. iv);
translator: George Kimball Burgess. J. Wiley & Sons.
2. Jensen, William B. (2005). “The Quantification of 20th-Century Chemical Thermodynamics: a Tribute to
Thermodynamics and the Free Energy of Chemical Substances” (pdf), Lecture given at Boston Society Symposium on
Classic 20th-Century Chemistry Textbooks, 230th meeting of the ACS, Washington, DC, Aug 29.

Chemical
Thermodynamics in
the Real World
In famous publications, “Chemical
Thermodynamics in the Real World” is a 1971
Priestley Medal Address—the precipitate to the
2006 to present Rossini debate—given by
American chemical engineer and physical
chemist Frederick Rossini, wherein he argues,
using the combined law of thermodynamics,
equilibrium constant, and internal energy
atomic binding forces descriptions, that the
interplay between enthalpy and entropy
explains the paradox between freedom and
security in society. The following is the opening
abstract: [1]
“For my talk this evening, I have selected
the subject ‘Chemical Thermodynamics in
the Real World,’ because it represents an
The opening page Journal of Chemical & Engineering News 5 Apr 1971
area in which I have worked a great deal
four-page article reprint of American chemical engineer and physical
and because it relates to present-day
chemist Frederick Rossini's 29 March “Chemical Thermodynamics in the
problems of our society. I will try to show
Real World” Priestley Medal Address, wherein he applies chemical
that thermodynamics is a discipline highly thermodynamics to explain freedom and security of people in society. [1]
relevant to the real world in which we live
and that its fundamental laws may be related to human experience.”
In opening his social thermodynamics argument, following a short discussion on the thermodynamics of fuel cells and
synthetic diamonds, explains the connection between internal energy and society in the following way:
“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 [interpersonal or socioeconomic] security. The smaller
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the binding forces, the less tightly bound is the system, and the higher is its energy. This corresponds to a system
of lesser [interpersonal or socioeconomic] security.”
In short, Rossini goes through an example wherein he compares people to hydrogen molecules, according to which
the association (H2) and disassociation (H + H) reaction of hydrogen molecules into their atoms:

has an equilibrium constant K the value of which determines the point when the reaction process stops and the
forward and reverse reactions occur equally in both directions, which corresponds to time periods of socio-economic
equilibrium or the ‘end of a socioeconomic process’ as Vilfredo Pareto saw it, or as British-French economist Alan
Kirman put it in 1987 ‘Pareto regarded equilibrium as the termination point of a process … The time taken for this
process is not specified but it certainly is not regarded as … as negligible.’ [3]
A similar example, to note was done by American physiologist Lawrence Henderson in 1935, wherein, building on
the work of Pareto, mixed with the chemical thermodynamics work of American engineer Willard Gibbs, goes
through a comparison of the equilibrium properties of the following liquid phase chemical reaction, namely of
reactants carbon acid H2CO3 with disodium phosphate Na2HPO4 to form the products of sodium bicarbonate NaHCO3
and monosodium phosphate NaH2PO4:

to that of the equilibrium properties of social systems, at the end of which he states: [4]
“This simple example illustrates [the] logical principles [physical chemistry] that find universal application in the
physical, biological, and social sciences.”
Rossini, to continue, goes on to state that from the first law and second law we can derive the following two
equations:

The first of which was derived in the circa 1884 so-called ‘van’t Hoff equilibrium box’ experimental work of Dutch
physical chemist Jacobus van’t Hoff, the second of which was first derived in the 1923 ‘free energy table’ work of
American physical chemist Gilbert Lewis. Rossini then combines these two equations to arrive at the following
governing equation:

Rossini then concludes rather boldly:
“The final state of equilibrium is a compromise
between the ‘freedom’ term, ΔS°/R, and the
‘security’ term, a – ΔH°/RT. To repeat, the final
state of equilibrium, then, is a compromise
between two more or less opposing factors:
greater freedom or greater entropy, as
measure by ΔS°/R; and grater security or lesser
energy, as measured by – ΔH°/RT.”
In short:

A depiction of binding affinity contributions—of a small molecule (green)
to its target (red) amid solvent water (cyan)—of enthalpy ΔH and entropy
ΔS, from American biophysical (chnops-physical) chemist Allen James' 2009
Biophysical Chemistry. [5] The Rossini corollary of this is that the green
molecule is akin to a person (human molecule) being moved into or out of
various binding sites.
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and:

Stated another way, as Swedish physical chemist Sture Nordholm put it, independently, in his 1997 “In Defense of
Thermodynamics: An Animate Analogy”:
“Many economists and marketing executives would like to know what drives human behavior in the so-called
marketplace. Thermodynamics explains what ‘drives’ inanimate behavior, that is, which processes will spontaneously
occur and towards what equilibrium conditions they strive. Thus we might apply this theory also to economic
behavior of humans. In thermodynamics the two quantities of greatest interest are the energy and the entropy.”
(add discussion)

Rossini debate
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.

Discussion
Rossini, noted student of Gilbert Lewis, author of the 1950 Chemical Thermodynamics textbook, as we see, was the
last of the great chemical thermodynamicists, not afraid to jump the vast gap and to bridge the two cultures using the
universal rules of chemical thermodynamics. No chemical thermodynamics textbook author since—American
chemical engineer Benjamin Kyle (Chemical and Process Thermodynamics, 1999) aside, to some extent—has had the
ability, not to mention the mentality to attempt such a bold transition. [2]
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(b) Kyle, Benjamin G. (1999). Entropy: Reflections of a Classical Thermodynamicist (ch. 8: The Mystique of Entropy, 15
pgs.). Kansas State University; first published on attached CD-ROM to Chemical and Process Thermodynamics (3rd
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of the magnitude of its interactions with the target and those with the solvent water (cyan). Isothermal titration
calorimetry is the only technique that measures directly the magnitude of the forces associated with binding. The
most important binding determinants that can be controlled by drug developers are the binding enthalpy, ΔH, the
solvation entropy, ΔSsolv, and the conformational entropy, ΔSconf, changes.”

Chemical Wedding
In famous publications, The Chemical Wedding of Christian
Rosenkreutz, or “Chymical Wedding”, is a 1616 alchemybased novel by Johannes Andreae, wherein []

Goethe
In 1776, Johann Herder recommended the Chemical
Wedding novel to Goethe. [1] In 1786, Goethe wrote to
Charlotte von Stein, mentioning that in Chemical Wedding
saw the making of a good story; in particular: [2]
“There will be a good fairy tale to tell at the right time, but it
will have to be reborn, it can’t be enjoyed in its old skin.”
(add discussion)
In 2011, British artist Wolfe von Lenkiewicz used the
Chemical Wedding man-woman alchemy marriage symbol on
his oil on canvas “Elective Affinities” painting, themed on
Goethe's 1809 Elective Affinities, and Alice and Wonderland.
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Alchemy in Art and Literature, pgs. 9-30. Galda & Wilch.
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Videos
● Anon. (2013). “Chemical Wedding” (Ѻ) (audio), 1690 E. Foxcroft translation, Free Audio Books, Nov 16.

External links
● The Chemical Wedding of Christian Rosenkreutz – Wikipedia.

Chemistry
In science, chemistry, keme- "earth/black art" + -ist "performer" + -ery "activity", is the study of elements and the
structures they form and is primarily concerned with effects due to the valence electrons in atoms and their effects
on the formation and dynamics of molecules, chemical species, or other chemical entities. [1] In 1753, chemistry was
defined as the physics of small bodies. [2]

Human chemistry
Human chemistry is the branch of chemistry concerned with the science, principles, and laws of chemistry applied to
interactions between human beings. The study of human molecules (people) or human elements and the structures
they form, focusing on the effects due to valence electrons in atoms is called "human chemistry". [3]

See also
● Affinity chemistry
● Neurochemistry
● Physical chemistry
● Surface chemistry
● Thermochemistry
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Chemistry (etymology)
In etymologies, chemistry derives from Coptic word for "Egypt", kēme (pronounced: chem), the name of the fertile
black soil left behind following the annual flooding of the Nile; thus a name for the art, practiced in ancient Egyptian
(particularly in Alexandria), of making various precious metals, dyes, and gems, such as described in steps in various
ancient papyri recipes (Leyden Papyrus, Stockhom Papyrus, etc.), the science of which attributed to books of the lost
Library of Alexandria; an etymology thus meaning the study and art of the transmutation of the elements.

Overview
The first documented use of the term "chemistry" first occurs in an edict of the Emperor Diocletian in 296AD, given
by Suidas (tenth century) from an older source, in which the books of the Egyptians (in Alexandria) on chēmeia, on
making (i.e. imitating) gold and silver, are ordered to be burnt. The word appears in the Greek writings as χημεία (e.g.
Zosimos of Panopolis, 300AD), but, according to English physical chemist James Partington, the world's foremost
chemistry historian, is not of Greek origin, but rather appears to have been derived from the native designation of
Egypt, a country called chēmia, by Greek historian Plutarch in his 100AD book On Isis and Osiris, which, according to
Plutarch, was called as such owing to the black color of its soil. This statement is confirmed by Egyptian inscriptions,
where the hieroglyphic form of the word is used. [1] The term chēmia, itself, derives from the Egyptian term
borrowing from the Coptic word for "Egypt", kēme (pronounced: chem), the name of the fertile black soil left behind
following the annual flooding of the Nile.

See also
● Abraham
● Thermodynamics (etymology)
● Entropy (etymology)
● Human thermodynamics (etymology)
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Further reading
● Suppan, Leo. (1919). “Origin of the Word ‘Chemistry’” (Ѻ), The National Druggist.

External links
● Chemistry (etymology) – Wikipedia.

Chemistry in the Work of Goethe
In famous publications, “Chemistry in the Work of Goethe” is a circa 2002 article written by German organic chemist
Volker Wiskamp the result of class noted, discussion, and homework problems from an interdisciplinary circa 19972001 high school chemistry course on the relationship philosophy and moral implications of Goethe's Elective
Affinities (1809) and a second similar similar project which had the focus on science and religion.

Origin
The following explains where the article originated:
“The website [article: “Chemistry in the Work of Goethe”] was written approximately 10-years ago, but it has not
been published in any journal. 10-15 years ago [1997-2002], I had a cooperation with a high school in Darmstadt
[Germany]. One focus of that cooperation was to bring different fields of teaching together. At that time Goethe’s
novel ‘affinities’ was discussed in the German class and the 16-year-old pupils watched an Italian movie on Goethe’s
novel. The chemical aspects in that novel were discussed in the chemistry class and analogies between chemical
interactions and human interactions, especially love, were worked out. The text which I put onto my website is the
result of that class, a class report, so to say. A few years later I was involved in a similar project which had the focus
on science and religion.”
— Volker Wiskamp (2012), explanation of origin of 2009-published online article “Chemistry in the Work of Goethe” [2]

(add discussion)
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The following is the original German and English translation of Volker Wiskamp's “Chemistry in the Work of Goethe”:
[1]
German

English

Chemie im Werk von Goethe

Chemistry in the work of Goethe

Die Wahlverwandtschaften chemisch betrachtet

Considered Elective Affinities chemically

Faust, das berühmteste Werk Goethes, ist ein
alchemistisches Drama. Der historische Faust lebte zur
Hochblütezeit der Alchemie. Die Alchemisten wollten
u.a. verstehen, was die Welt im Innersten zusammen
hält. Sie waren davon überzeugt, dass nicht nur der
Makro-, sondern auch der Mikrokosmos das Leben der
Menschen prägt. Sie glaubten daran, dass nicht nur die
Bewegungen der Sterne, der Wechsel von Ebbe und Flut,
von Tag und Nacht oder von Sommer und Winter etwas
für die Menschen bedeutet, sondern dass auch die
Veränderungen der Materie (der Moleküle)
menschliches Leben und menschliche Beziehungen
widerspiegeln.

Faust, Goethe's most famous work, is an alchemical
drama. The historic Faust lived in the high heyday of
alchemy. The alchemists wanted et al understand what
holds the world together in its innermost. They were
convinced that not only the macro but also the
microcosm characterizes the lives of people. They
believed that not only the movements of the stars, the
ebb and tide, of day and night or summer and winter
means something for the people, but also that the
changes of matter (of molecules) human life and human
relationships reflect.

Faust ist ein alter Gelehrter, der alles - auch die Alchemie
- studiert und doch das Gefühl hat, nichts wirklich zu
verstehen. Deshalb ist er frustriert. Hier sein berühmter
Monolog, an wenigen Stellen (kursiv) von einem
Chemiker modifiziert:
Habe nun, ach! Philosophie, Juristerei und Medizin
durchaus studiert, mit heißem Bemühn,Da steh ich nun,
ich armer Tor! Und bin so klug als wie zuvor;
Heiße Doktor, heiße Professor gar, Und ziehe schon so
manches Jahr
Tagein, tagaus und quer und krumm Meine Schüler an
der Nase rum Und sehe, dass wir nichts wissen können! Das will mit
schier das Herz verbrennen.
Es ist mit alle Freud entrissen, Bilde mir nicht ein, was
Rechtes zu wissen,
Bilde mir nicht ein, ich könnte was lehren, Meine Schüler
zu bessern und zu bekehren.
Auch hab ich als Lehrer viel zu wenig Geld, hab keine Ehr
und Herrlichkeit der Welt;
Es möchte kein Hund so länger leben! Drum hab ich mich
der Chemie ergeben,
Ob mir durch der Moleküle Kraft und Mund Nicht
manches Geheimnis würde kund;
Dass ich nicht mehr, mit sauerm Schweiß, Zu sagen
brauche, was ich eh nicht weiß;
Auf dass ich erkenne, was die Welt Im Innersten
zusammenhält.

Faust is an old scholar who has everything - the alchemy
- studied and yet has the feeling that nothing really
understand. Therefore, he is frustrated. Here his famous
monologue, modified in a few places (in italics) of a
chemist:
Have now, alas! Philosophy, Jurisprudence, Medicine
thoroughly studied through with ardor keen, As I stand
now, I, poor fool! And am no wiser than before;
Hot doctor, hot Professor did, And now I've so many
years
Day in, day-cross and crooked my students by the nose
rum And see that we can not know anything! This will burn
with sheer heart.
It is torn with all Freud, imagining a not to know what
law,
Imagining no one, I could teach what to mend my
students and to convert.
Even I as a teacher far too little money, have no honor
and glory of the world;
It does not want a dog to live so long! So I've resigned
myself to the chemical,
Whether me by the molecules force and mouth Not
many secrets might be known;
That I no longer, with sauerm welding, have to tell you
what I do not know anyway;
On that I know what holds the world together at heart.

Was Faust noch auszeichnet ist seine Geilheit nach
jungen Mädchen; er ist einer der größten Machos der
Weltliteratur. Deshalb scheut er auch nicht davor zurück,
mit dem Teufel einen Pakt zu schließen, wobei er
verabredungsgemäß verjüngt wird und sich als
attraktiver junger Mann an ein 14jähriges Mädchen
heran machen und dieses schwängern kann. Der Glaube
an die ewige Jugend, die man u.a. mit Hilfe des Steins
des Weisen erreichen kann, war auch bei den
Alchemisten ausgeprägt.

What Faust is still distinguishes his lust for young girls;
He is one of the biggest machos of world literature.
Therefore, he does not shy away from being with the
devil to make a pact, where he is rejuvenated as agreed
and make an attractive young man approached a 14 year
old girl and this can impregnate. The belief in the eternal
youth that are, inter alia, can achieve with the help of
the stone of the wise man, was pronounced even when
the alchemists.
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Goethe lebte zur Zeit der Chemischen Revolution.
Lavoisier hatte in Paris zeitgleich mit der Französischen
Revolution die Grundlagen für die wissenschaftliche
Methodik der Chemie im heutigen Sinne erarbeitet,
Liebig rund 50 Jahre später in Gießen wissenschaftliche
Perfektion erreicht. Goethe, der ein bedeutender
Förderer der Naturwissenschaft war, kannte die
Neuentwicklungen in der Chemie recht gut, z.B. auch
eine Arbeit des Schweden Bergman mit dem Titel
Untersuchungen über die Wahlanziehungen, in der es
u.a. um die Reaktion von Calciumcarbonat mit
Schwefelsäure ging. Diese Umsetzung hat Goethe in
seinem Gesellschaftsroman Die Wahlverwandtschaften
als Gleichnis für Liebe und Ehebruch gedeutet. Für einen
Chemiker von heute ist es faszinierend, Goethes
Gedankengänge, die denen der Alchimisten in Hinblick
auf die Analogie von Vorgängen im Mikrokosmos und im
menschlichen Leben ähneln, nachzuvollziehen und
weiter zu entwickeln. Dabei muss dem Dichter hoher
Respekt vor seinem chemischen Sachverstand
ausgesprochen werden, denn immerhin war Goethes
Fachwissen kaum größer als das, was heute im ChemieAnfängerunterricht (der Klasse 8) vermittelt wird.
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Goethe lived at the time of the Chemical Revolution.
Lavoisier had simultaneously worked in Paris with the
French Revolution, the foundations of the scientific
methodology of chemistry in the modern sense, Liebig
reached around 50 years later, in pouring scientific
perfection. Goethe, who was an important patron of
science, the developments in chemistry knew quite well,
eg also a work of Sweden Bergman entitled studies on
the choice attractions, in which it, inter alia, decreased
by the reaction of calcium carbonate with sulfuric acid.
This reaction has interpreted Goethe Elective Affinities
as a parable of love and adultery in his social novel. For a
chemist of today it is fascinating Goethe's thought
processes, similar to those of the alchemists in regard to
the analogy of processes in microcosm and in human life,
to understand and develop. Here the poet high respect
for his chemical expertise has to be pronounced, after
all, was Goethe's expertise barely larger than what is
now in Chemistry Beginner lessons (Class 8) conveys.

Chemie und Handlung des Romans
Chemistry and plot of the novel
Die vier Personen, Charlotte, Eduard, Otto und Ottilie
werden in den chemischen Gesprächen, die im über
300seitigen Roman etwa 10 Seiten umfassen, zunächst
mit den abstrakten Buchstaben A, B, C, und D, später
auch mit chemischen Stoffen benannt.
A ... Charlotte ... Carbonat-Anion
B ... Eduard ... Calcium-Kation
C ... Otto ... Proton
D ... Ottilie ... Sulfat-Anion
Am Anfang ist da das Ehepaar Charlotte und Eduard, A-B.
Hinzu kommt Eduards Freund Otto, C. Charlotte ist
zunächst gegen dessen Kommen. Sie befürchtet nämlich,
dass Eduard durch den Ankömmling zu stark von ihr
weggezogen und ihre harmonische Ehe beeinträchtig
werde, dass sie durch eine Beziehung zwischen Eduard
und Otto, B-C, - nicht im Sinne einer Homosexualität,
sondern einer echten Männerfreundschaft -, recht
verlassen zurück bliebe.
Eduard sieht diese Problematik auch und stimmt deshalb
Charlottes Vorschlag zu, deren Nichte Ottilie, D, in ihrem
Haus aufzunehmen, in der Erwartung, dass mit einer sich
ausbildende Frauenfreundschaft, A-D, Charlotte für die
vorüber gehende Zeit nicht alleine bliebe.
Noch bevor Ottilie ankommt, scherzt Eduard, dass
zwischen Otto und Ottilie eine Beziehung, C-D,
entstehen könne. Wenn dieser Verkupplungsversuch
gelänge, wäre dies für Eduard nicht schlimm, denn er
hätte dann ja wieder mehr Zeit sich seiner Ehefrau zu
widmen, zu der er ja sowieso gehöre.
Kaum ist Ottilie da, schildert Goethe eine
symbolträchtige Szene: Ottilie klagt über häufige

The four people, Charlotte, Eduard, Otto and Ottilie are
first, later named the abstract letters A, B, C, and D with
chemical substances in the chemical conversations
consisting in over 300seitigen Roman about 10 pages.
A ... ... Charlotte carbonate anion
B ... Edward ... calcium cation
C ... Otto ... Proton
D ... ... Ottilie sulfate anion
In the beginning there is the couple Charlotte and
Eduard, AB. Moreover Eduards friend Otto, C. Charlotte's
first against its coming. She fears namely that Eduard too
strongly pulled by the comer of her and her harmonious
marriage would adversely affect that through a
relationship between Eduard and Otto, BC, - not in the
sense of homosexuality, but a true male friendship -,
rather leaving remain back.
Edward sees this issue as well, and therefore agrees to
Charlotte's proposal, to take her niece Ottilie, D in their
home, in the expectation that a woman that forms
friendship, AD, Charlotte would not remain alone for
over continuous time.
Even before arriving Ottilie, Eduard jokes that between
Otto and Ottilie could a relationship, CD arise. If this
Verkupplungsversuch succeed, this would be for Eduard
not bad, because he would then have more time to
devote so again his wife, to which he belonged anyway.
Hardly is there Ottilie, Goethe portrays a symbolic scene:
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Kopfschmerzen in der einen, Eduard über ähnliche
Schmerzen in der anderen Kopfhälfte. Otto erkennt hier
so etwas wie Bild und Spiegelbild (chirale Moleküle) und
scherzt seinerseits, Eduard solle aufpassen, nicht zu sehr
von seinem Spiegelbild angezogen zu werden. (Schauen
Menschen nicht gerne in den Spiegel und sind dann
selbstverliebt? Suchen Sie nicht häufig einen Partner, der
ihnen im Aussehen gleicht?) Im Falle eine Bindung
zwischen Eduard und Ottilie, B-D, läge ein Bruch der Ehe
zwischen Charlotte und Eduard vor.

Ottilie complains of frequent headaches in one, Eduard
through similar pain in the other half of the head. Otto
seen here something like image and mirror image (chiral
molecules) and kids in turn, Eduard should be careful not
to be too much attracted by its mirror image. (Look
people do not like in the mirror and are then selfindulgent? Find Not often a partner who resembles them
in appearance?) In the case of a bond between Eduard
and Ottilie, BD, would be present a fraction of marriage
between Charlotte and Eduard.

Das geplante Vorhaben und die möglichen, aber nicht
überschaubaren Konsequenzen erinnern an die
Syntheseplanung eines Chemikers. Es wird etwas
zusammen gegeben, man rechnet mit einen bestimmten
Produkt, ist aber auch auf andere Reaktionsabläufe
gefasst. Deshalb wollen wir jetzt den Personen
chemische Stoffe zuordnen und ausprobieren, wie diese
miteinander reagieren.

The planned project and the possible, but not
manageable consequences recall the synthesis planning
a chemist. It is given something together, is expected to
a certain product, but taken in a different reaction
processes. That is why we now want to assign people
and test how they react with each other chemicals.

Fast so wie im Roman, - Goethe kannte z.B. die
Unterscheidung zwischen Anionen und Kationen noch
nicht -, bezeichnen wir Charlotte als Carbonat-Anion,
Eduard als Calcium-Kation, Eduard als Proton und Ottilie
als Sulfat-Anion.

Almost like in the novel - Goethe knew as the distinction
between anions and cations not yet - we call Charlotte as
a carbonate anion, calcium cation as Edward, Edward as
Proton and Ottilie as sulfate anion.

Experimente und deren Deutung
Experiments and their interpretation
Wenn man ein Stück Marmor mit Salzsäure
überschichtet, löst es sich allmählich unter
Gasentwicklung auf.

When overlaid a piece of marble with hydrochloric acid,
it gradually dissolves with evolution of gas.

Überschichtet man ein Stück Marmor hingegen mit
Schwefelsäure, so erfolgt nur kurzzeitig eine
Gasentwicklung, die dann aber weitgehend zum Erliegen
kommt. Erst wenn die Oberfläche des Steins abgekratzt
wird, geht die Gasentwicklung weiter, um nach kurzer
Zeit erneut zum Stillstand zu kommen.

Overlayed a piece of marble contrast with sulfuric acid,
takes place only briefly a gas development, but then
largely come to a standstill. Only when the surface of the
stone is scraped off, the gas development continues to
come to a halt again after a short time.

Gibt man pulverförmiges Calciumcarbonat im Salzsäure,
so erfolgt die Auflösung sehr viel schneller als die von
kompakten Calciumcarbonat in Form eines
Marmorstückes. Pulverförmiges Calciumcarbonat,
versetzt mit Schwefelsäure, ergibt unter Gasentwicklung
(heftig, aber nicht ganz so heftig wie bei der Reaktion mit
Salzsäure) eine weiße Suspension von Calciumsulfat
(Gips).

Are you powdered calcium carbonate in hydrochloric
acid, so the resolution is much faster than that of
compact calcium carbonate in the form of a marble
piece. Powdered calcium carbonate, treated with sulfuric
acid yields, with gas evolution (violent, but not quite as
vigorously as in the reaction with hydrochloric acid), a
white suspension of calcium sulphate (gypsum).

Die experimentellen Befunde lassen sich durch
Reaktionsgleichungen beschreiben und in einen
Sinnzusammenhang mit dem Geschehen im Roman
stellen.
Charlotte fühlt sich schnell und stark zu Otto, dem
brillanten Architekten und Bewunderer ihrer
Gartenkunst, hingezogen, so wie sich Carbonat und
Protonen rasch zu Kohlensäure verbinden.
Die Beziehung zwischen Charlotte und Otto hält aber
nicht, genau so wenig wie die Kohlensäure nicht lange
existent ist, sondern rasch zu Wasser und
Kohlenstoffdioxid, im Roman als Luftsäure bezeichnet,

The experimental results can be described by equations
and put them into a sense of connection with the events
in the novel.
Charlotte feels fast and strong to Otto, the brilliant
architect and admirer of their garden art, drawn, just as
carbonate and protons rapidly combine to form carbonic
acid.
The relationship between Charlotte and Otto but not
holding, as little as the carbon dioxide is not existing
exactly long, but quickly to water and carbon dioxide,
referred to in the novel as air acid decomposes.
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zerfällt.
Wäre Otto alleine auf das Gut von Charlotte und Eduard
gekommen, wäre die Ehe vermutlich kaputt gegangen,
ohne dass Eduard eine neue Partnerin gefunden hätte.
Kommt nämlich Calciumcarbonat mit Protonen in Form
der Salzsäure zusammen, resultiert nach dem Ausgasen
von Kohlenstoffdioxid eine wässrige Lösung, in der
Calcium- und Chlorid-Ionen nebeneinander in
solvatisierter Form (aq) vorliegen. Es kristallisiert kein
neues Salz aus. Calciumchlorid ist dafür zu gut
wasserlöslich. (Anders ausgedrückt: Das Chlorid ist hier
nicht die richtige Frau für das Calcium.) Kommt
Calciumcarbonat aber mit Protonen in Form der
Schwefelsäure zusammen, so entsteht suspendierter
Gips, denn dieser ist nur mäßig wasserlöslich. (Anders
ausgedrückt: Das Sulfat ist eine geeignete Frau für das
Calcium.) Im übertragenen Sinne bedeutet dies, dass
Eduard mit Ottilie eine neue Liebe findet.
Gelegentlich geschieht es, dass zwei befreundete
Ehepaare gegenseitig ihre Partner tauschen, nach dem
Motto: Lasst uns Spaß haben, am nächsten Tag ist alles
wieder wie früher! Normalerweise scheitert dieses
Vorhaben aus einem einfach Grund: Das eine neue Paar
hat miteinander mehr Spaß als das andere. Bei der
späteren Rückkehr in die alten Beziehungen bleiben
Neid- und Eifersuchtsgefühle, die dann häufig zur
Zerrüttung der Beziehungen führen.
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Had Otto came alone to the estate of Charlotte and
Edward, the marriage would probably be broke without
Edward would have found a new partner. Comes namely
calcium carbonate with protons in the form of the
hydrochloric acid together, resulting after the outgassing
of carbon dioxide, an aqueous solution in which calcium
and chloride ions side by side in solvated form (aq) are
present. It crystallized from no new salt. Calcium
chloride is too good for water. (In other words: The
chloride here is not the right woman for the calcium.) If
calcium carbonate but with protons in the form of
sulfuric acid together, the result is suspended plaster,
because this is only moderately soluble in water. (In
other words: The sulfate is a suitable wife for the
calcium.) In a figurative sense, this means that Eduard
with Ottilie found a new love.
Occasionally it happens that two married couples
mutually exchange their partners, according to the
motto: Let's have fun, the next day everything is back as
before! Normally, this plan fails for a simple reason: The
new couple has each more fun than the other. During
the subsequent return to the old relations remain envy
and jealousy feelings which then often lead to the
breakdown of relationships.

It was examined the different reactivity of calcium
carbonate in the form of a stone (marble), and a powder.
The marble is a young married here, like that of
Es wurde die unterschiedliche Reaktivität von
Charlotte and Eduard representing where the ravages of
Calciumcarbonat in Form eines Steins (Marmor) und
time has not been gnawed. The powdered calcium
eines Pulvers untersucht. Der Marmor soll hier eine
junge Ehe, wie die von Charlotte und Eduard, darstellen, carbonate is however symbolizing a shattered through
many adversities of life marriage. Such is susceptible to
an der der Zahn der Zeit noch nicht genagt hat. Das
pulverförmige Calciumcarbonat soll hingegen eine durch destruction than an intact marriage; Accordingly,
powdered calcium carbonate transforms rapidly and
viele Widrigkeiten des Lebens zerrüttete Ehe
almost quantitatively in plaster, while marble covers only
symbolisieren. Eine solche ist für eine Zerstörung
superficially with plaster. (The rate of heterogeneous
anfälliger als eine intakte Ehe; entsprechend wandelt
sich pulverförmiges Calciumcarbonat rasch und nahezu reaction depends entirely maßgelblich on the size and
the degree of distribution of the reactants.)
quantitativ in Gips um, während sich Marmor nur
oberflächlich mit Gips überzieht. (Die Geschwindigkeit
einer heterogenen Reaktion hängt ganz maßgelblich von
Today it is rare that the first love of a young man
der Größe und dem Verteilungsgrad der
remains his only and last a lifetime. But if the first love
Reaktionspartner ab.)
was a true love, it will remain - at least partially - later
obtained in the human heart, and comes as a positive
Heute kommt es selten vor, dass die erste Liebe eines
jungen Menschen seine einzige bleibt und ein Leben lang reminder and source of life occasionally reappear. They
hält. Wenn die erste Liebe aber eine wirkliche Liebe war, speak lies dormant in the subconscious mind of man.
bleibt sie - zumindest teilweise - später noch im Herzen
des Menschen erhalten und kommt als positive
Erinnerung und Lebensquelle gelegentlich wieder zum
Later in the novel, Edward, the question arises, how he
Vorschein. Sie schlummert sozusagen im
come out of the relationship with Charlotte all the way
Unterbewusstsein des Menschen.
out, and Charlotte asked how her husband can keep; In
chemical terms, how can the calcium carbonate
Im weiteren Verlauf des Romans stellt sich Eduard die
Frage, wie er aus der Beziehung zu Charlotte ganz heraus dissolution accelerated or stopped and be promoted or
inhibited the gypsum formation?
kommen, bzw. für Charlotte die Frage, wie ihren
Ehemann halten kann; chemisch ausgedrückt: Wie kann
Edward disappears for a time and at the same time
die Calciumcarbonat-Auflösung beschleunigt bzw.
urging his friend Otto to receive more intensive relations
gestoppt und die Gips-Bildung gefördert bzw.
with Charlotte. Analog is promoted the dissolution of the
unterbunden werden?
seated under the plaster limestone by increasing the acid
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Eduard verschwindet für eine Zeit und drängt gleichzeitig
seinen Freund Otto dazu, intensivere Beziehungen zu
Charlotte aufzunehmen. Analog wird die Auflösung des
unter dem Gips sitzenden Kalksteins durch Erhöhung der
Säurekonzentration gefördert. Die Reaktion ist nämlich
diffusionskontrolliert: die Protonen müssen durch die
Gipsschicht diffundieren, um an das darunter liegende
Calciumcarbonat zu gelangen. Wenn nun mehr Protonen
da sind, verläuft diese Reaktion schneller.
Charlotte verfolgt die umgekehrte Strategie. Sie block
den Kontakt zu Otto weitgehend ab. Chemisch gesehen
entspricht dies dem Abfangen der Protonen zum
Vermeiden eines Angriffs auf das Carbonat.

concentration. The reaction is diffusion controlled
namely: the protons have to diffuse through the plaster
layer to reach the underlying calcium carbonate. Now, if
more protons are there, this reaction proceeds faster.
Charlotte followed the reverse strategy. They block the
contact to Otto large extent. Chemically speaking, this
corresponds to the interception of protons to avoid an
attack on the carbonate.
Edward tried to come up with Ottilie alone together.
Chemically, this means that the gypsum formation is
favored when not competing with the calcium carbonate
to sulphate is there.

Eduard versucht, mit Ottilie alleine zusammen zu
Charlotte's plan is however the fact Ottilie send away, so
kommen. Chemisch heißt das, dass die Gips-Bildung
begünstigt ist, wenn kein mit dem Sulfat um das Calcium as to facilitate the return of her husband. Chemically
speaking: The calcium carbonate formation occurs easier
konkurrierendes Carbonat da ist.
if no competing sulphate is there.
Charlottes Plan besteht hingegen darin, Ottilie
Charlotte's marriage rescue attempt is favored by the
wegzuschicken, um so die Rückkehr ihres Gatten zu
erleichtern. Chemisch gesprochen: Die Calciumcarbonat- behavior of Ottilie. The young woman renounces her
love for Edward namely out of respect for the institution
Bildung erfolgt leichter, wenn kein konkurrierendes
of marriage. Chemically, this can be designed so that the
Sulfat da ist.
calcium sulfate should not arise because calcium
Charlottes Eherettungsversuch wird durch das Verhalten carbonate is stable. In the crystal lattice the attractive
force between calcium cations and carbonate anions
von Ottilie begünstigt. Die junge Frau entsagt nämlich
(lattice energy) is greater than that between calcium
ihrer Liebe zu Eduard aus Respekt vor der Institution
cations and sulfate anions, which can be made by
Ehe. Chemisch kann dies so ausgelegt werden, dass
Calciumsulfat nicht entstehen soll, weil Calciumcarbonat dissolving experiments simply plausible. While
Calciumcarboonat is completely insoluble in water,
stabiler ist. Im Kristallgitter ist die Anziehungskraft
calcium sulfate, however, is slightly soluble, especially in
zwischen Calcium-Kationen und Carbonatanionen
(Gitterenergie) größer als die zwischen Calcium-Kationen boiling water and acidified. (Why gypsum is as a building
material also by far is not as well suited limestone!)
und Sulfat-Anionen, was durch Löseversuche einfach
plausibel gemacht werden kann. Während
Calciumcarboonat in Wasser völlig unlöslich ist, ist
Calciumsulfat hingegen etwas löslich, vor allem in
Proposal for a marriage rescue attempt
siedendem und salzsäurehaltigem Wasser. (Deshalb ist
Gips als Baustoff auch bei weitem nicht so gut geeignet
How would a successful marriage rescue attempt look
wird Kalkstein!)
from chemical point of view? The acid would have to be
completely withdrawn from circulation. This could be
Vorschlag für einen Eherettungsversuch
done for example by washing.
Wie müsste ein erfolgreicher Eherettungsversuch aus
chemischer Sicht aussehen? Die Säure müsste
Furthermore, the sulfate-bound already on calcium may
vollständig aus dem Verkehr gezogen werden. Dies
have to be replaced with excess carbonate. Carbonate
könnte beispielsweise durch Auswaschen erfolgen.
but is existent only in the alkaline medium, for example
in the form of sodium carbonate, produced by bubbling
Weiterhin müsste das bereits am Calcium gebundene
carbon dioxide in sodium hydroxide solution. (Thus, the
Sulfat mit überschüssigem Carbonat verdrängt werden. so-called. Air acid is again bound in an aqueous
Carbonat ist aber nur im alkalischen Medium existent,
medium.) When cooking plaster with sodium carbonate
z.B. in Form von Natriumcarbonat, hergestellt durch
solution, arises in fact solid calcium carbonate, while the
Einleiten von Kohlenstoffdioxid in Natronlauge. (Damit
sulfate ions go in solvated form in solution.
wird die sog. Luftsäure wieder in einem wässrigen
Medium gebunden.) Wenn man Gips mit Soda-Lösung
In the qualitative analysis, this reaction is, inter alia,
kocht, entsteht in der Tat festes Calciumcarbonat,
exploited to unlock sulfates, ie to bring sulphate ions in
während die Sulfat-Ionen in solvatisierter Form in Lösung solution and is demonstrated (filtrate) with added
gehen
barium solution as sparingly soluble barium sulfate
(Sodaauszug).
In der Qualitativen Analyse wird diese Reaktion u.a.
ausgenutzt, um Sulfate aufzuschließen, d. h. Sulfationen
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in Lösung zu bringen und darin (Filtrat) mit zugesetzter
Bariumsalz-Lösung als schwerlösliches Bariumsulfat
nachzuweisen (Sodaauszug).
Wahl, Gelegenheit und höhere Bestimmung
Eduard führt den Begriff der Wahlverwandtschaften
zwischen chemischen Stoffen ein. Er meint damit, dass
sich Stoffe offensichtlich dann bevorzugt miteinander
verbinden, wenn dabei besonders viel Bindungswärme
frei wird. Im thermodynamischen Sinne spricht Eduard
von Bindungsenthalphien, DH, insbesondere von der
Exothermie (heiße Liebe) chemischer Reaktionen.

831

Choice, opportunity and higher destiny
Eduard introduces the concept of elective affinities
between chemical substances. He means that fabrics
obviously then preferably interconnected, particularly if
a lot of latent heat is released. In thermodynamic sense
says Eduard von Bindungsenthalphien, DH, in particular
of the exothermic (hot love) chemical reactions.

Charlotte finds that a chemical reaction takes place only
when the opportunity to do so exists. It compares that
there is only the theft, if there is something to steal and
Charlotte findet, dass eine chemische Reaktion nur dann also handy for the thief is ready. It describes so clearly
that the situation of a chemical equilibrium materially
abläuft, wenn auch die Gelegenheit dazu besteht. Sie
vergleicht, dass es den Diebstahl nur gibt, wenn es etwas from those concentrations of the reactants depends (law
of mass action). Formulated extreme Come marble not
zu stehlen gibt und auch griffbereit für den Dieb bereit
with sulfuric acid in contact, so arise neither gypsum nor
liegt. Sie beschreibt damit klar und deutlich, dass die
Lage eines chemischen Gleichgewichtes maßgeblich von carbon dioxide; Otto and Ottilie were not published, the
den Konzentrationen der Reaktionsteilnehmer abhängt marriage of Charlotte and Edward would not have been
at risk. Maybe Charlotte says when she speaks of
(Massenwirkungsgesetz). Extrem formuliert: Kommt
occasions, other conditions that can change a marriage,
Marmor gar nicht mit Schwefelsäure in Kontakt, so
for example, homelike, financial, health or social, like eg
entstehen weder Gips noch Kohlenstoffdioxid; wären
the temperature on the rate of a chemical reaction and
Otto und Ottilie nicht erschienen, wäre die Ehe von
the adjustment of the chemical equilibrium has a
Charlotte und Eduard auch nicht gefährdet gewesen.
Vielleicht meint Charlotte, wenn sie von Gelegenheiten significant influence.
spricht, auch andere Randbedingungen, die eine Ehe
verändern können, z.B. wohnliche, finanzielle,
gesundheitliche oder soziale, ähnlich wie z.B. die
Temperatur auf die Geschwindigkeit einer chemischen
Otto said that the process of a chemical reaction by a
Reaktion und die Einstellung des chemischen
higher determination is made.
Gleichgewichtes einen maßgeblichen Einfluss hat.
The chemist knows that the driving force of a chemical
reaction by the Otto speaks, on the one hand by the heat
effect (exothermic or endothermic) depends on the
Der Chemiker weiß, dass die Triebkraft einer chemischen other hand also of temperature and entropy a measure
of the disorder of the system, after the 2nd Law
Reaktion, von der Otto hier spricht, einerseits von der
Wärmetönung (Exothermie bzw. Endothermie) abhängt, thermodynamics a maximum strives towards, according
to the motto: The chaos is increasing.
andererseits aber auch von Temperatur und Entropie
einem Maß für die Unordnung des Systems, die nach
dem 2. Hauptsatz der Thermodynamik einem Maximum
The reaction of sulfuric acid with calcium carbonate is
entgegen strebt, nach dem Motto: Das Chaos wird
entropiekontrolliert especially because with the carbon
immer größer.
(IV) oxide is a reaction product escapes from the mixture
Die Reaktion von Calciumcarbonat mit Schwefelsäure ist in the random (chaotic) gas phase.
vor allem entropiekontrolliert, denn mit dem
Kohlenstoff(IV)-oxid entweicht ein Reaktionsprodukt aus Even with the mutual relations of the four main
dem -gemisch in die ungeordnete (chaotische) Gasphase. characters in Goethe's novel everything ends in chaos.
Otto meint, dass der Ablauf einer chemischen Reaktion
nach einer höheren Bestimmung erfolgt.

Now the behavior of calcium carbonate and sulfuric acid
Auch bei den wechselseitigen Beziehungen der vier
Hauptpersonen in Goethes Roman endet alles im Chaos. fully with the relationship between Charlotte, Eduard,
Ottilie Otto and comparable? If yes, adultery takes as the
most natural thing in the world are considered and
Ist nun das Verhalten von Calciumcarbonat und
practically corresponds to the above-cited law of
Schwefelsäure uneingeschränkt mit den Beziehungen
science. But Charlotte is really a soulless carbonation,
zwischen Charlotte, Eduard, Otto und Ottilie
Eduard a soulless calcium etc? Can not be solved at the
vergleichbar? Wenn ja, müsste Ehebruch als die
self-re-fall in love and adultery not only old relationships
natürlichste Sache der Welt angesehen werden und
and established and new creates a lot of chaos, but also
praktisch dem oben zitierten Gesetz der
feelings of people hurt? Therefore need not even be
Naturwissenschaft entsprechen. Doch ist Charlotte
considered laws that go beyond the purely scientific? For
wirklich ein seelenloses Carbonation, Eduard ein
example, such that an old man from a mountain brought
seelenloses Calciumion etc? Werden nicht beim Sich-
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Neu-Verlieben und beim Ehebruch nicht nur alte
Beziehungen gelöst und neue geknüpft und viel Chaos
erzeugt, sondern auch Gefühle von Menschen verletzt?
Müssen deshalb nicht auch noch Gesetze berücksichtig
werden, die über die rein naturwissenschaftlichen
hinausgehen? Z.B. solche, die vor langer Zeit ein alter
Mann von einem Berg herab brachte und von denen das
sechste lautet: Du sollst nicht ehebrechen! Goethe stellt
diese Frage in seinem Roman auch. Beschreiben die
Naturwissenschaften mit ihren Gesetzen die einzige
Wahrheit, oder gibt es noch andere Wirklichkeitsebenen,
die wir nur erahnen, aber (noch) nicht kennen?
Ergänzende Anmerkungen

down long ago and of which is the sixth, Thou shalt not
commit adultery! Goethe asks this question in his novel
as well. Describe the natural sciences with its laws the
only truth, or are there other levels of reality, we only
guess, but not (yet) know?

Additional comments
In the chemical talks comes inter alia expressed that love
to join in character similar people like water and ethanol
each other. They get along well with each other while
keeping their essentially, typical properties.

In den chemischen Gesprächen kommt u.a. zum
Ausdruck, dass sich vom Charakter her ähnliche
Menschen gerne wie Wasser und Ethanol zueinander
gesellen. Sie vertragen sich gut miteinander und
behalten gleichzeitig ihre wesentlichen, typischen
Eigenschaften.
Genauso oft ziehen sich aber auch gegensätzliche
Menschentypen an, so wie Säuren und Laugen.

Equally often attract each other even opposing types of
people, such as acids and alkalis.
Often people also encounter contradictory but from like
water and oil. Nevertheless, it is possible most to keep
such people through a common, overarching goal
Häufig stoßen sich gegensätzliche Menschen aber auch together as a water / oil mixture by addition of a
surfactant may be in a stable emulsion. Here is an
wie Wasser und Öl ab. Dennoch gelingt es meistens,
example: The natural enemies students and teachers
solche Menschen durch ein gemeinsames,
come but generally quite good and probably the only
übergeordnetes Ziel zusammen zu halten, so wie eine
Wasser/Öl-Mischung durch Zusatz eines Tensids zu einer reason why one another, because there is the school.
stabilen Emulsion werden kann. Hierzu ein Beispiel: Die
natürlichen Gegner Schüler und Lehrer kommen doch in From the talk about the chemistry and the chemistry in
the end two verbatim quotes:
der Regel ganz gut und vermutlich nur deshalb
Edward: It was even a more significant honorary title of
miteinander aus, weil es die Schule gibt.
chemists that they were called vagina artist.
Aus dem Gespräch über die Chemiker und die Chemie
Charlotte replies that: The Unite is a greater art, a
zum Schluss zwei wörtliche Zitate:
greater merit.
Eduard: Es war sogar ein bezeichnender Ehrentitel der
Chemiker, dass man sie Scheidekünstler nannte.
For the chemist separating, for example, in raw materials
extraction, in the analytics and of primary and secondary
Charlotte erwidert darauf: Das Vereinigen ist eine
products, and synthesizing, for example, plastics or
größere Kunst, ein größeres Verdienst.
pharmaceuticals, are not opposites, but downside of the
coin, just as there is a chemical equilibrium of the
Für den Chemiker sind Trennen, z.B. bei der Rohstoffdynamics of forward and reverse reactions.
Gewinnung, in der Analytik und von Haupt- und
Nebenprodukten, und Synthetisieren, z.B. von
Kunststoffen oder Arzneimitteln, keine Gegensätze,
sondern Kehrseiten einer Medaille, genauso wie sich ein Experiments
chemisches Gleichgewicht aus der Dynamik von Hin- und
1. In a large test tube 15 ml are added 5% hydrochloric
Rückreaktion ergibt.
acid and a marble chips that completely dissolves under
gas development in a few minutes.
Experimente
1. In ein großes Reagenzglas werden 15 ml 5%ige
Salzsäure und ein Marmorstückchen gegeben, das sich
unter Gas-Entwicklung in einigen Minuten vollständig
auflöst.
2. In ein großes Reagenzglas werden 15 ml 5%ige
Schwefelsäure und ein Marmorstückchen gegeben. Die
anfängliche Kohlenstoffdioxid-Entwicklung hört rasch
auf, weil sich der Stein an seiner Oberfläche mit einer
Säure-undurchlässigen Calciumsulfat-Schicht überzieht.

2. In a large test tube 15 ml will be given 5% sulfuric acid
and a marble chips. The initial carbon dioxide evolution
ceases rapidly, because covering the stone at its surface
with an acid-impervious calcium sulfate layer. If you take
him out of the acid, the protective layer abrades (with
sandpaper) and the stone then returns in the acid, it will
briefly return to the evolution of gas, until a new
passivation has occurred.
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Wenn man ihn aus der Säure nimmt, die Schutzschicht
(mit Schmiergelpapier) abreibt und den Stein dann in die
Säure zurückgibt, kommt es kurzzeitig wieder zur
Gasentwicklung, bis eine erneute Passivierung
eingetreten ist.
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3. In a large test tube about 500 mg of powdered calcium
carbonate hydrochloric acid are introduced and mixed in
portions with 15 ml of 5% was added. With vigorous
carbon dioxide evolution produces a calcium chloride
solution.

4. In a large test tube sulfuric acid 500 mg of powdered
calcium carbonate are presented with 15 ml of 5% was
added. Under carbon dioxide development (not quite as
vigorously as in the action of hydrochloric acid on the
powder) produces a calcium sulphate suspension. The
solid is centrifuged, distributed three times washed with
water (separation from the wash water also by
4. In einem großen Reagenzglas werden ca. 500 mg
pulverförmiges Calciumcarbonat vorgelegt und mit 15 ml centrifugation) and for the tests 5 and 6 on two test
5%iger Schwefelsäure versetzt. Unter Kohlenstoffdioxid- tubes.
Entwicklung (nicht ganz so heftig wie bei der Einwirkung
5. The one serving of calcium sulfate slurry from
von Salzsäure auf das Pulver) entsteht eine
Experiment 4 is mixed with about 5 ml of 5%
Calciumsulfat-Suspension. Der Feststoff wird
hydrochloric acid, which, as expected, nothing happens.
abzentrifugiert, dreimal mit Wasser gewaschen
(By adding 3 ml of water and boil, however a clear
(Trennung vom Waschwasser ebenfalls durch
solution can be obtained for comparison. Approximately
Zentrifugation) und für die Versuche 5 und 6 auf zwei
100 mg of calcium sulfate dihydrate can with 3 ml of 5%
Reagenzgläser verteilt.
hydrochloric acid and 3 ml of water are dissolved during
cooking In addition, calcium sulfate can be recrystallized
5. Die eine Portion des Calciumsulfat-Schlammes aus
from water. . In order to study this, about 100 mg
Versuch 4 wird mit ca. 5 ml 5%iger Salzsäure versetzt,
wobei erwartungsgemäß nichts passiert. (Durch Zugabe Calciuimsulfat dihydrate in 6 ml of water are cooked, the
von 3 ml Wasser und Aufkochen kann jedoch eine klare hot-saturated solution is filtered, the filtrate drop during
cooling (if necessary in the refrigerator overnight) fine
Lösung erhalten werden. Zum Vergleich: Etwa 100 mg
Calciumsulfat-Dihydrat können mit 3 ml 5%iger Salzsäure needles.)
und 3 ml Wasser beim Kochen gelöst werden. Außerdem
lässt sich Calciumsulfat aus Wasser umkristallisieren. Um
6. The other portion of the calcium sulfate slurry from
dies zu studieren, werden etwa 100 mg CalciuimsulfatTest 4 is heated to boiling with 15 ml of 5% sodium
Dihydrat in 6 ml Wasser gekocht, die heiß-gesättigte
Lösung wird filtriert, im Filtrat fallen beim Abkühlen (ggf. carbonate solution. After cooling, the resulting calcium
carbonate is removed by centrifugation and washed
im Kühlschrank über Nacht) feine Nadeln aus.)
three times with water. (In the first and second wash
6. Die andere Portion des Calciumsulfat-Schlammes aus water strength barium chloride solution still sulfate ions
by acidification with hydrochloric acid and addition of 3
Versuch 4 wird mit 15 ml 5%iger NatriumcarbonatLösung zum Sieden erhitzt. Nach dem Abkühlen wird das drops of 3% are detected, the third is usually not more.)
The recycled calcium carbonate is distributed in two test
entstandene Calciumcarbonat abzentrifugiert und
dreimal mit Wasser gewaschen. (Im ersten und zweiten tubes and treated dropwise with 3 ml 5 % hydrochloric
Waschwasser können nach Ansäuern mit Salzsäure und acid and 5 ml of 5% sulfuric acid (see FIG. Experiments 3
Zugabe von 3 Tropfen 3%iger Bariumchlorid-Lösung noch and 4).
Sulfationen nachgewiesen werden, im dritten in der
Regel nicht mehr.) Das recycelte Calciumcarbonat wird
Literature
auf zwei Reagensgläser verteilt und tropfenweise mit 3
ml 5%iger Salzsäure bzw. 5 ml 5%iger Schwefelsäure
● Soentgen, J. (1996). “Chemistry and Love: a Parable –
behandelt (vgl. Versuche 3 und 4).
Chemistry is the Key to the Affinities of Goethe”
(“Chemie und Liebe: ein Gleichnis - Die Chemie als
Literatur
Schlüssel zu den Wahlverwandtschaften von Goethe”),
Our Time Chem (Chem. unserer Zeit), 30: 295-97.
J. Soentgen: Chemie und Liebe: ein Gleichnis - Die
Chemie als Schlüssel zu den Wahlverwandtschaften von ● Schwedt, G. (1998). Goethe as a Chemist (Goethe als
Chemiker). Springer Verlag.
Goethe“. - Chem. unserer Zeit 30 (1996), S. 295-297
● Itch, O. (1998). Goethe and the Natural Sciences
G. Schwedt: Goethe als Chemiker. - Springer Verlag,
Berlin und Heidelberg, 1998
(Goethe und die Naturwissenschaften). Callwey, Munich.
O. Krätz: Goethe und die Naturwissenschaften. - Callwey
Verlag, München, 2. Aufl., 1998
3. In einem großen Reagenzglas werden ca. 500 mg
pulverförmiges Calciumcarbonat vorgelegt und
portionsweise mit 15 ml 5%iger Salzsäure versetzt. Unter
heftiger Kohlenstoffdioxid-Entwicklung entsteht eine
Calciumchlorid-Lösung.

(add discussion)
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Chemistry of love
In science, the chemistry of love is a popularized term
that refers to any of various overview attempts or
outlines to explain love in terms of the science of
chemistry.
“You can’t force chemistry to exist where it doesn’t in
the same way you can’t deny it when it does.”
— Anon (c.2014), Pinterest quote (Ѻ) from Xushandwiz.com

Kinetic factors | Thermodynamic factors
The following infelice.tumblr.com image on Pinterest (Ѻ)
highlights the so-called “kinetic factor” as compared to
the “thermodynamic factor” involved in reactions
between people:

Left: a 2010 depiction of the chemistry of love: two heartshaped climber’s hooks attached to together, signify a human
chemical bond, by Indian blogger Prashant Mishra, who
describes love as an action of beauty upon the heart, being an
exothermic reaction (ΔH < 0), resulting in faster heart beat,
wherein two complex compounds (boy and girl) unite, through
the help of certain catalysts (friends, cousins, movies,
restaurants), reducing agents (parents, neighbors, teachers, and
society). [4] Right: a 2011 DeviantArt.com poster depiction of
the “chemistry of love” alluding to some hypothetical chemistry
student meandering thoughts on the nature of love in terms of
protons and electrons, chemical bonding or nuclear bonding,
changes in atomic mass, or something along these lines. [6]

In other words, per collision theory arguments, two people may be thermodynamically feasible to bond, but the
alignment of their reaction trajectories may be off or misaligned in time.

History
The earliest ideas on the chemistry of love can be found in early Egyptian poems, alluding to ideas on chemical
bonding. One circa 1000BC poem speaks, for instance, of how "the nets of your love have trapped me". [1] Into the
Middle Ages, the Greco-Roman story of Cupid and Psyche evolved into the myth of Cupid carrying two sets of arrows:
one set gold-headed, which inspire love; and the other lead-headed, which inspire hatred. In modern chemical terms,
gold acts as secondary field particle as nuptial gift to inspire love, whereas lead is a poison. Into the latter half of the
second millennium, the theory of love potions was invented, supposing that a drink of a certain mixture could a suitor
fall in love. In 1809, German polymath Johann Goethe was the first to use a standard physical chemistry textbook to
formulate a standard theory of love, based on the logic affinity chemistry and affinity reactions. In 1922, the
"chemical reaction theory of love", the view that “love is in its ultimate analysis nothing but a chemical reaction”, was
established in the minds of typical scientists. [2]

Neurochemistry
With the rise of the field of neuroscience and the initiation of neurochemistry, the study of the chemicals of the
brain, new chemical based theories of love began to crop up. A few of these are listed below in chronological order:
● Pheromone theory of love (1959)
● Endorphin theory of love (1976)
● Chocolate theory of love (1980)
● Oxytocin theory of love (1992)
New models are starting to focus on other neurochemicals such as serotonin or dopamine, etc., as well as
neuroimaging, e.g. fMRI images of couples in love vs. people not in love.
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Standard model
The standard model of the
chemistry of love, as of
2007, holds that (a) a
human is a molecule (a
human molecule), and (b)
that “love” or rather two
people falling in love into a
relationship is a chemical
reaction, pure and simple,
and (c) human reactions,
such as love the chemical
reactions, are governed by
the Lewis inequality, as are
all earth-bound reactions.
[3]

References

Left: Time magazine's famous 1993 cover story article "The Chemistry of Love", arguing that
love is a function of (a) imprinting, bonding characteristics familiar from youth, (b) attraction,
governed by phenylethylamine (PEA), dopamine, and norepinephrine, types of amphetamines,
and (c) attachment (John Bowlby's theory), a function of endorphin (endorphin theory of love),
the runner's high, and oxytocin (oxytocin theory of bonding), the cuddle chemical. Center: an
artistic rendition of the so-called "love addict", modeled on the idea that people need to get
their love fix from other people the way a junkie gets his or fix from his or her dope dealer.
Right: a chemistry of love art T-Shirt design by Wenceslao Almazan. [7]
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Chemistry poetry
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In hmolscience, chemistry poetry or "poetry chemistry" refers to chemical
poems or poetry that employs chemical language and or chemical concepts,
either to explain aspects of human nature and or to facilitate the learning of
chemical concept via rhyme.

Chemistry poets
Notable chemistry poets, who intermix chemical language, via poetry, to
elucidate human nature, on one way or another, include: Friedrich Schlegel,
Mario Markus, Roald Hoffmann, and Mala Radhakrishnan, and . [1]

Quotes
The following are related quotes:
“What inspired me to write poems? After I had more or less completed my
scientific career, I realized that there was one domain about which physics
didn’t give me answers, namely human nature. So I prepared myself for a
journey within my old search for all corners of the universe. This included
painting with the computer and writing a novel and poems. I write for people
who think chemistry is cold and far from the humanities, for the literati, who
reuse over and over the metaphors related to love, death, landscapes, and
religion. Science renders an enormous amount of new metaphors for literati to
enjoy.”
— Mario Markus (2013), poetry and chemistry interview [2]
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A "roses are red" stylized chemical
equilibrium themed chemistry poem by
Remi Jones. (Ѻ)
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Chemistry
professor
paradox
In paradoxes, chemistry professor
paradox (Pirsig, 1991; C.W. Adams,
2006), or “physics professor paradox”
(Pearson, 1892), refers to the
misalignments between the way a
chemist, physicist, or physical chemist
views the world and the origin of
humans from the elements via natural
selection and the way a biologist (i.e.
Darwin) views the world and the origin
of humans, and more importantly who’s
theory should yield on points of
theoretical inconsistences, e.g. whether
or not atoms “struggle to survive”, and
the absurdities erupting therefrom.

Pearson
In 1892, German physicist Karl Pearson,

American philosopher Robert Pirsig, in his 1991 Lila: Inquiry into Morals,
introduced the so-called chemistry professor paradox, namely he veryintelligently pits Clausius (entropy increase) against Darwin (struggle to survive),
in the mind of a hypothetical physical chemistry professor, in a way that show
obvious ridicule or rather absurdity in the logic of the latter at the chemical
thermodynamic and or physiochemical level.
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in his chapter subsection "Natural Selection in the Inorganic World", of his The Grammar of Science, the first book on
Einstein's famous "Olympia Academy" reading list, asked the following discerning question: [9]
“There is a problem, however, with regard to natural selection which deserves special attention from both physicist
and biologist, namely: Within what limits is the Darwinian formula a valid description? Assuming the spontaneous
generation of life as a plausible, if yet unproven, hypothesis, where are we to consider that selection as a result of the
struggle for existence began? Again, for what, if any, forms of life are we to consider it as ceasing to be an essential
factor in descriptive history? We may not be able to answer these questions definitely, but some few words at least
must be said with regard to their purport. In the first place we notice that as soon as we conceive a perfectly gradual
and continuous change from inorganic to organic substance, then we must either call upon the physicist to admit that
natural selection applies to inorganic substances, or else we must seek from the biologist a description of how it
came to be a factor in organic evolution.”
(add discussion)

Perrin
In 1903, French physical chemist Jean Perrin, in his “The Principle of Evolution” chapter of his Treatise on Physical
Chemistry, discussed the inconsistencies the notion of evolution, in the context of the second law, heat death theory,
and so-called “life” originated or rather being synthesized from “dead” atoms (in the context of Carnot’s principle),
one of his comments being: [11]
“Molecules and atoms are lifeless beings that never evolve.”
(add discussion)

Lewis
In 1925, American physical chemist Gilbert Lewis, in his Anatomy of Science lecture (§7: Non-Mathematical Sciences),
gave the perfect example of the puzzled professor, on the evolution question, when he attempted to dig into the
tricky question of evolution of the "animate things" or living things (terms which he rotates usage of) from atoms and
molecules in the context of physical science, at the end of which he concludes that he is confused about whether
crystals "think" or conversely whether him writing his lecture book was "but" a chemical reaction, and that both
alternatives are absurd:
“Suppose that this hypothetical experiment could be realized, which seems not unlikely, and suppose we could
discover a whole chain of phenomena [evolution timeline], leading by imperceptible gradations form the simplest
chemical molecule to the most highly developed organism [chemistry professor or human molecule]. Would we then
say that my preparation of this volume [Anatomy of Science] is only a chemical reaction [extrapolate up], or,
conversely that a crystal is thinking [extrapolate down] about the concepts of science? Nothing could be more
absurd, and I once more express the hope that in attacking the infallibility of categories I have not seemed to
intimate that they are the less to be respected because they are not absolute. The interaction between two bodies is
treated by methods of mechanics; the interaction of a billion such bodies must be treated by the statistical methods
of thermodynamics.”
Others who might fall into the classification of the "puzzled professor" category, might include: American physical
chemistry Lawrence Henderson, though, to note, he was more concerned with economics and sociology, and possibly
Austrian-born American physical Alfred Lotka, among a few others in the social Newton-related category.

Pirsig | Neglected Absurdity
In 1991, American philosopher Robert Pirsig, in his Lila: an Inquiry into Morals, introduces his dialogue on the
chemistry professor paradox, firstly, with a greasing of the mind of the reader with the seemingly incompatibility
between seeming indeterminacy at the quantum mechanical level of photons and electrons and the deterministic
cause and effect level of evolution and the social sciences:
“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.”

838

Hmolpedia

Pirsig then asserts, as a matter-of-fact, that “although modern physics has pulled the rug out from under the
deterministic explanation of evolution many decades ago”, which isn’t true, as Steven Weinberg (see: Scrooge Tiny
Tim dialogue) as demonstrated, then says:
“But right from the beginning, substance-caused evolution has always had a puzzling aspect that has never been able
to eliminate. It goes into many volumes about how the
fittest survive but never once answers the question of
why.”
Pirsig the jumps into the following ripe commentary about
the strikingly salient incompatibility issues with Darwin’s
theory of evolution, as physical chemistry conflictingly sees
things, namely that humans are chemicals and chemical
don’t struggle to survive, as Darwin’s theory would have it:
[1]
“This is the sort of irrelevant-sounding question that
seems minor at first, and the mind looks for a quick
answer to dismiss it. It sounds like one of those hostile,
ignorant questions some fundamentalist preacher might
think up. But why do the fittest survive? Why does any life
survive? It's illogical. It's self-contradictory that life should
survive. If life is strictly a result of the physical and
chemical forces of nature then why is life opposed to these
same forces in its struggle to survive? Either life is with
physical nature [natural] or it's against it. If it's with nature
there's nothing to survive. If it's against physical nature
[unnatural] then there must be something apart from the Pirsig asks: “if we leave a chemistry professor out on a rock in
the sun long enough the forces of nature should convert him,
physical and chemical forces of nature that is motivating it according to the second law, into simple compounds.” The
to be against physical nature. The second law of
question he asks is: why does nature reverse this process?
thermodynamics states that all energy systems ‘run down’ The sun's energy and evolution theory, supposedly, according
like a clock and never rewind themselves. But life not only to Pirsig, don’t seem to be answer. This, in short, is the gist of
‘runs up,’ converting low energy sea-water, sunlight and
the chemistry professor paradox.
air into high-energy chemicals, it keeps multiplying itself
into more and better clocks that keep "running up" faster and faster.
Why, for example, should a group of simple, stable compounds of carbon (C), hydrogen (H), oxygen (O), and
nitrogen (N), 'struggle' for billions of years to organize themselves into a professor of chemistry? What's the motive?
If we leave a chemistry professor out on a rock in the sun long enough the forces of nature will convert him into
simple compounds of carbon, oxygen, hydrogen and nitrogen, calcium, phosphorus, and small amounts of other
minerals. It's a one-way reaction. No matter what kind of chemistry professor we use and no matter what process we
use we can't turn these compounds back into a chemistry professor. Chemistry professors are unstable mixtures of
predominantly unstable compounds which, in the exclusive presence of the sun's heat, decay irreversibly into simpler
organic and inorganic compounds. That's a scientific fact.
The question is: Then why does nature reverse this process? What on earth causes the inorganic compounds to
go the other way? It isn't sun's energy. We just saw what the sun's energy did. It has to something else. What is it?”
One correction with the ending of this question positing is Pirsig's "what on earth causes inorganic compounds to go
the other way?", in that herein he seems to be conceptualizing a "inorganic" compound to human (organic)
compound ideology, in the sense of "organic = life" and "inorganic = non-life" dichotomy, which is an incorrect view ;
which is similar to Vladimir Vernadsky’s incorrect two-part grouping of the elements in respect to his green fire
biosphere conceptualization.
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Pirsig then boasts loudly, via his character
Phaedrus, that modern science has been put
carpet sweeping this large problem away:
“Nowhere on the pages of all that he had read
about evolution did Phaedrus see any answer.
He knew the theological answers, of course, but
these aren’t supported by scientific
observation. Evolutionists, in their reply, simply
say that in the scientific observation of the facts
of the universe no goal or pattern has ever
appeared toward which life is heading. This last
statement so neatly sweeps the whole matter
under the carpet one would never guess that it
was much concern to evolutionists at all.”
Pirsig, following his chemistry professor paradox, points out that, in the

Pirsig follows his chemistry professor paradox
context of debates between theologians vs evolutionists, in respect to
discourse with discussion of Ernst Mayr’s circa questions of goals or patterns towards which human existence is headed,
1985 summaries of the various patch
the latter have been carpet sweeping the issue, with recourse to terms
such as: ‘blind’, ‘random’, ‘chance’, ‘accident’, amid a goalless and
teleological drive theories, attempting to
patternless universe.
reconcile religion and evolution, i.e. meaning,
goals, and purpose amid modern scientific
discourse. Pirsig surmises that, via personal note to himself, via his character, that:
“It seems clear that no mechanistic pattern exists—except chaos—toward which life is heading, but has the question
been taken up of whether life is heading away from mechanistic patterns? What the substance-centered
evolutionists were showing with their absence of final ‘mechanisms’ or ‘programs’ was not an air-tight case for the
biological goallessness of life.
(add discussion)

Brey
In 2002, John Brey, in his Tautological Oxymorons: Deconstructing Scientific Materialism, stated the following: [10]
“Our bodies represent a particular state of entropy. I our bodies were destroyed, the energy would now be in a new
state of entropy. The point is that our physical body represents energy in a particular entropic state. While the heart
is beating, the body guards its low entropy state, and when the heart stops beating, the entropy of the body rapidly
increases as the energy (within the body) tries to find equilibrium with the environment outside the body. When we
speak of ‘survival’, we are speaking of the desire to protect a low state of entropy (whether we’re speaking of the
universe itself, or a human body). But if ‘survival’ has positive meaning, then it would appear that low states of
entropy are more desirable than high states of entropy, since all that is truly ‘survived’ is rising entropy.
Why should low states of entropy be ‘good’, so that we guard low states of entropy with our life? And if low
states of entropy are preferable to high states of entropy, wasn’t the universe at its best, at or before the big bang,
and won’t it be at its worst at the heat death where entropy is in an absolutely ‘high’ state. Therefore, isn’t the
universe going from ‘good’ to ‘bad’—from a low state of entropy, to a high state of entropy. Now if survival is good,
then the universe is bad, for the universe will not survive the second law of thermodynamics, which states that the
universe will eventually find itself in a state that is the antithesis of ‘survival’ (where survival is the retention of low
entropy). If the universe is bad, the so is the human body, since inevitably the human body will not survive the
second law of thermodynamics.”
(add discussion)

Adams | Chemical desire & survival?
In 2006, philosopher C.W. Adams, in his essay segments “How Could Chemicals Have a Desire to Survive” and
“Chemicals Cannot Decide to Extend Their Successor’ Lives”, stated a near-equivalent version of Pirsig's paradox,
albeit without the second law additions, as follows: [3]
“As the accidental evolutionist theory has been expanding over the last 100 years, it has been merged with ‘big bang’
and ‘primordial soup’ theories. Combined these ancillary theories, the accidental evolution theory now states that
following the big bang, life spontaneously arose from chemicals. What is curious is that these chemicals somehow
supposedly developed the desire to survive. Have we ever observed any lifeless chemicals develop a desire to
survive? Have we ever seen chemicals doing anything but predictably reacting to each other?
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In other words, the accidental evolution theory says that out of lifeless chemicals single-celled living creatures
have arisen, miraculously displaying a desire to survive. A desire to survive means having a need to improve survival
factors and eliminate threats to survival. The need to improve survival means there is an intention to survive, and a
value is put onto survival. Eliminating the threats to survival means survival is valued enough to put an effort into
changing, adapting to, or destroying potential encroachments and dangers that could shorten life. These factors
compound the problem presented: how could lifeless chemicals develop the ability to even recognize life, let alone
value life enough to take persistent action to sustain it.”
Moreover:
“Accidental evolution would require not only living chemicals somehow distinguishing themselves from dead
chemicals, but also chemicals desiring to lengthen the lives of their descendent chemical combinations. What
mechanism gave such living chemicals the impetus to increase the chances of their descendants’ survival? The
implication of this is that not only will a batch of chemicals struggle to survive and avoid death, but that they will also
adapt in ways that won’t necessarily help them survive any better, but will help their descendants. What gave these
chemicals the ability to calculate structural changes to improve the chances of survival for future species?
Accidental evolutionists seem to insist that through a desire to survive and adapt to environmental challenges,
and passed on such a developed mechanism to offspring. While it may seem speculatively reasonable to consider
this, there is still a gaping hole: where did such a mechanism—of adapting and passing genetic improvements to
future generations—arise from? What incentive do lifeless chemicals have to code this ability into the genetic
structure?
The only answer accidental evolutionists seem to give us to these questions is that this all must have been a
random accident. It should not have happened, but accidentally did, they claim. This is seemingly the accidental
evolutionists’ only answer to all the real puzzles of existence: it was an accident that should not have happened.
The assumption that accidental evolutionists seem to make is that each event, from the initial combination of
chemicals to each genetic variation, took millions if not billions of years to occur. With this much time at their
disposal, all sorts of accidental variations could supposedly happen. They claim that from all the variations that did
take place, the ones which extended or improved life were retained because those variations survived. The other
accidental variations didn’t work, so those species must have died off. The other variations felt to the wayside as the
weaker creatures got killed off. This part of the theory is called ‘survival of the fittest’. Improved variations were
supposedly selected through ‘natural selection’.”
(add discussion)

Quotes
The following are related quotes:
“Prebiological natural selection is a contradiction in terms.”
— Theodosius Dobzhansky (1963), discussion with Gerhard Schramm on terminology [6]

“A hydrogen molecule [H2] is the thing which reacts. Homo sapiens [Hu] and other particular species are the things
which evolve. Such individuals differ from classes by having particular origins in time and space. They may disappear
or change into other things.”
— Daniel Brooks (1988), “metaphysics of individuality”; co-authored with Edward Wiley [8]

“Could biochemistry be Darwin’s Achilles heel? Pick up any biochemistry textbook, and you will find perhaps two or
three references to evolution. Turn to one of these and lucky to find anything better than ‘evolution selects the fittest
molecules for their biological function’.”
— Andrew Pomiankowski (1996), “The God of the Tiny Gaps” [5]

“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? [7]

“We should reject, as a matter of principle, the substitution of intelligent design for the dialogue of chance and
necessity; but we must concede that there are presently no detailed Darwinian accounts of the evolution of any biochemical systems, only a variety of wishful speculations.”
— Harold Franklin (2001), The Way of the Cell [4]

See also
● Accident | Chemical accident (e.g. Power Puff Girls)
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In social models, chemistry set model,
“reaction set model” or “molecular
reaction set model”, refers to the use of
a basic chemist set to explain and model
human social interactions, reactions, and
bond formations and changes.

Overview
In 1796 to 1809, German polyintellect
Johann Goethe pioneered the logic that
humans could be modeled or conceived
as large evolved or metamorphosized
chemicals and that their interactions,
bondings, debondings, reactions,
moralities, etc., can be explained by the
physical chemistry “symbols” of Swedish
chemist Torbern Bergman’s 1775 A
Dissertation on Elective Attractions,
specifically his reaction signs and
symbols, affinity table, and reaction
diagrams. This, historically, has been
referred to as Goethe's human chemical A 1940s Gilbert chemistry set (Ѻ) showing chemical such as: ammonium chloride
(#2), ferric ammonium sulphate (#22), sodium bicarbonate (#42), tartaric acid
theory or the "social retort" model,
among other variants; the gist of which is (#55), etc., that kids could experiment with to understand the nature and
operation of chemical reactions, similar to the one that Goethe used in 1809 to
captured in Goethe's affinity table.
explain (see: video), via the logic of the chemistry set model, to his friends the
In 1993, French sociophysicist Paris nature of human social reactions and happenings.
Arnopoulos outlined the gist of the
transition from the billiard ball model, which is similar to the "cannon ball model" (or social cannon ball model), to
the "chemistry set model", as he calls it, wherein chemical thermodynamics come into play, as follows: [3]
“When we move from the [socio-] mechanical to the [socio-] thermal phenomena of energy, we rise from the atomic
‘billiard ball’ interaction to the molecular ‘chemistry set’ reactions. Unlike the former, the latter do not consider
relations simply on the basis of mass, distance, and velocity, but rather temperature, pressure, and volume. The
importance of a particular position is therefore, replaced by that of a substantive composition. The physical motion of
bodies is replaced by the chemical reactions of compounds [sociomasses].”
(add discussion)
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Chen, Jing
In economic thermodynamics, Jing Chen (c.1965-) is a Chinese-born, Canadian
mathematician and thermodynamic economist noted for his publications in the field of
thermoeconomics, in particular his views on entropy and its relation to areas such as
sexual selection and the economic process. Chen began his research on the connection
between thermodynamics and economics in the early 2000s. [1] His first book on this
topic was the 2005 The Physical Foundation of Economics - an Analytical
Thermodynamic Theory. [2] One of the more interesting points of Chen’s theories is his
ideas on natural selection. In particular, Chen argues that the struggle to stay in lowentropy states is called natural selection. [7]

Overview
In overview, as discussed in his major work the Physical Foundations, using the second
law of thermodynamics as a basis of logic, Chen argues that in representing life systems
thermodynamically, human social systems included, that living systems need to extract
low entropy from the environment to compensate for continuous dissipation and that this process can be
represented mathematically by a log normal process containing a growth term and a dissipation term. On this basis,
he postulates that the display of low entropy levels, such as the creation of works of art, athletic prowess, and wealth
accumulation, among others, have evolved as a universal signal of attractiveness in the process of sexual selection.
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The seeds of Chen's thermoeconomic logic, generally seems to follow the views of Romanian mathematician and
economist Nicholas Georgescu-Roegen, as found in his 1971 magnum opus The Entropy Law and the Economic
Process, which situated the view that according to the "entropy law" (a term he helped to popularize), usable "free
energy" (coal being his example) tends to disperse or become lost in the form of "bound energy" (waste or pollution)
and that this overall process governs economics. Chen also uses a blend of Shannon's information theory (1949), Ilya
Progogine's non-equilibrium dissipative structures theory (1977), and a mixture of modern economic theory and
mathematics. In short, Chen’s generalized theoretical point of view, which relies on the material entropy postulate, is
that “social and biological systems, as open dissipative systems, need to extract low entropy from the environment to
compensate for continuous dissipation.” [6]

Thermodynamics and economics
In the early 2000s, Chen began to think about possible connections between thermodynamics and economics. In
particular, according to Chen, the three big questions on the possible relation between human behavior, economics,
and thermodynamics are:
(a) How general is the thermodynamic theory in understanding human behaviors?
(b) How is economic value related to thermodynamic value?
(c) Is it possible to develop an analytical theory of thermodynamic foundation of economics?
In other words, firstly people generally agree that life processes are thermodynamic processes and that the “lower"
needs of human beings, such as eating, are thermodynamic processes. But the “higher" needs, such as literature,
arts, are seen as beyond the working of the physical laws. Secondly, according to Chen, human activities are
predominantly economic activities, hence how is economic value related to thermodynamic value? Thirdly, can
mathematical theory of economic be formulated? With these directives as an outline, Chen began his human
thermodynamic economic research. [5]

Universal law and universal human behavior
One of Chen's first papers, among many to follow, on the relationship between entropy and human life was the 2002
"Universal Law and Universal Human Behavior." [3] In this paper, Chen states that people generally agree that life
processes are thermodynamic processes and that the "lower" needs of human beings, such as eating, are
thermodynamic processes. But the "higher" needs, such as literature, arts, are seen as beyond the working of the
entropy law (the second law of thermodynamics). However, according to Chen, good poems and distinct piece of
paintings are rare events, characterized by high information content, which represents low entropy level.
This logic, to note, is similar to Stephen Hawking who in his 1996 A Brief History of Time, argues that by reading a
good poem or book, in the process, one is lowering the entropy content of their central nervous system via the
increase of neuronal order in the storage of information. [4] Thus as intelligence, such as in information storage and
processing qualities related to one's economic function, is a desired mate selection quality, Hawking was connecting
mate selection to thermodynamics.
Thus, similar to Hawking, Chen notes that the developments in cognitive sciences reveal that the "higher" needs
of human beings are methods of attracting members of the opposite sex in the competition for reproduction, or
sexual selection. Organisms have evolved the ability to reproduce sexually for about one billion years. In conclusion,
Chen reasons that since the second law of thermodynamics, which states that closed systems tend towards states of
higher entropy, is the most universal law of the nature, it is natural that the display of low entropy levels evolves as
the universal signal of attractiveness in sexual and social communication. From poem writing to money making, the
pursuit of low entropy is the main drive of human behavior. This common understanding of animal and human
behavior will allow us to utilize the insights developed from different disciplines systematically. [4] Here we see
excellent insight.

Education
Chen completed his BS in mathematics in 1987 at Fudan University, Shanghai, his MS in mathematics in 1990 at the
Institute of System Sciences, Chinese Academy of Sciences, Beijing, and his PhD in mathematics in 1994 at the
University of Michigan.
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Chernyshevsky, Nikolay
In hmolscience, Nikolay Chernyshevsky (1828-1889), or Nicholas, was a Russian
materialist philosopher noted for []

Overview
In 1860, Chernyshevsky, in his essay “The Anthropological Principle in Philosophy”,
argued that, based on the recent chemical vitalism theory (see: vitalism) downfall—i.e.
that organic substances, such as urea or acetic acid, could be made outside of organic
bodies—and the utilitarianism views of John Mill and the humanistic materialism views
of Ludwig Feuerbach, he outlined a social materialism philosophy (see: materialism)
according to which: [1]
“The human organism is but a complex chemical combination that goes through an
extremely complex chemical process that we call life; [human acts] in their theoretical
formula all come under the same law; the strongest passion gains the upper hand over
those that are less strong, which are sacrificed to the former.”
This view is what Chernyshevsky called the “anthropological principle”. [2] On this principle, Chernyshevsky did away
with all dualisms: mind-body (Cartesian dualism), mind-brain, subject-object, etc., and attempted to solve the great
question of good and evil and of human actions based thereon, based on his unique version of utility:
“Good is the superlative of utility, a very useful utility.”
Evil, therefore, consists in what is not useful, and theoretical miscalculations in determining utility cause the extreme
evil that man perpetual on each other. [3]

Russian revolution
Chernyshevsky put this philosophy into his 1863 What Is to Be Done?, which was read by Lenin (five times in one
summer) among others, and is said to have “supplied the motional dynamic that eventually went into make the
Russian Revolution.” [4]
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In queries, chicken and egg problem, or chicken or egg puzzle
(or paradox), refers to the perennial question “which came first
the chicken or the egg?”

Overview
In c.90AD, Plutarch, essay "Table Talk", from his collected works
Moralia, commented on the chicken and egg paradox;
specifically, one speaker says with a laugh: [1]
“Moreover, I'll sing to the knowers' the sacred Oprhic discourse
that not only makes the egg prior to the chicken but
comprehensively attributes to it absolute priority over all things
A 2013 AsapSCIENCE video depiction of the chicken and
let the rest of that remain in science (as Herodotus says),
because it is reserved for the initiate, but the fact remains that egg problem, which depicts the question: which came
first the chicken or the egg? [3]
the world contains a vast range of living creatures, but every
class of them participates in generation from an egg.”
The mention of the riddle as a "sacred Oprhic discourse", however, attributes the puzzle to an earlier source; possibly
tracing to the ancient Egyptian myth of the primordial mound and the cosmic egg, a creation theory originating in the
city of Hermopolis (c.2600 BC).
In 1909, William Ritter, “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: [2]
“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.”
Here we see Ritter breaking the problem down into the reduced form of atoms and valence change; he goes on to
argue that there is no actual beginning of life in time position, aka the no origin theory of life argument.
In 2008, Libb Thims, when the Q&A voting forum Helium.com was active, ventured a digression into the problem,
from the molecular evolution table and reaction mechanism point of view; explaining chicken reproduction as a
double displacement reaction, visually (Ѻ) shown below: [1]

This, in mechanism overview, is an A + B → C type of reac on, as follows:
Hen + Rooster → New Chicken
The sexual reaction mechanism, in more detail, reduces, in step by step mechanism to a double displacement
reaction, of the following general form:
AB + CD → AC + BD
where AC is the encounter complex of the hen and rooster following the courtship dance of the make, and BD is the
joining of the two sperm cells G1 (sperm) and G2 (egg), which following incubation becomes a new motile chicken ,
BD (or chick C shown above). Using this model, one can trace the mechanism back to the formation of the first
hydrogen atoms in the universe following the cooling of the big bang, during the inflation period:
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H + H → H2
In this sense, hydrogen were chickens who came first, although the problem reduces to a bound state (chicken) to
transition state (encounter complex / egg) to bound state (chicken), etc., ad infinitum back to the big bang, and
whatever was before that. Alternatively, one can trace the problem back further to fermion and boson components,
wherein the question looses definitiveness.

Quotes
The following are related quotes:
“Much of present-day biological knowledge is ideological. A key symptom of ideological thinking is the explanation
that has no implications and cannot be tested. I call such logical dead ends antitheories because they have exactly the
opposite effect of real theories: they stop thinking rather than stimulate it. Evolution by natural selection, for
instance, which Charles Darwin originally conceived as a great theory, has lately come to function more as an
antitheory, called upon to cover up embarrassing experimental shortcomings and legitimize findings that are at best
questionable and at worst not even wrong. Your protein defies the laws of mass action? Evolution did it! Your
complicated mess of chemical reactions turns into a chicken? Evolution! The human brain works on logical principles
no computer can emulate? Evolution is the cause!”
— Robert Laughlin (2005), A Different Universe (pgs. 168-69); cited (Ѻ) by William Dembski , 2005

“If you find an egg in your refrigerator, you're not surprised. You don't say, ‘Wow, that's a low-entropy configuration.
That's unusual,’ because you know that the egg is not alone in the universe. It came out of a chicken, which is part of
a farm, which is part of the biosphere, etc., etc. But with the universe, we don't have that appeal to make.”
— Sean Carroll (c.2010) (Ѻ)
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Chimpanzee war
In animate thermodynamics, chimpanzee war or “Gombe chimpanzee war” refers to the chimpanzee war
documented by Jane, from 1970 to 1974, in the Gombe national reserve, northeastern Nigeria, where, in short,
following a series of growing tensions, a splinter group of 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. [1] The documented war gives an
inside look into the nature of chemical mechanism (a step by step view of the process) and the nature of
"boundaries" in animate matter interactions, which is a very complex subject.

Overview
In many cases, the chemical species (in this case chimpanzees), on their own accord, setup and define impermeable
boundaries closed to the flow of certain species. A 1983 summary of the chimpanzee war by American anthropologist
Helen Fisher is as follows: [2]
“In the Gombe, wild chimps patrol territories of up to five to eight square miles. Regularly, small groups of males
steal along the border of their range, sniffing the ground for the trace of strangers, and climbing trees to peer across
neighboring territories. When an unfamiliar chimp, all except childless females, comes too close, they charge, attack,
and occasionally severely injure the intruder. In one instance, an older female was attacked so severely by four males
that she died five days later of her wounds. In 1970, a chimpanzee war began. A splinter group of seven males and
three females with their young split off from their comrades in the north of the reserve and began a group of their
own in the south. For a while individuals met at the border to solve their differences by loud calling, hurling branches
and mock charges at each other. But in 1974 five males from the original Gombe community began to roam deep into
the southern territory. Within three years, they attacked and murdered all of the adult males (except two who died
of natural causes) and one old female—extinguishing the splinter enclave and extending their territory to the south.”
Here, the boundaries in question (a) changing, as the story depicts, and (b) often demarcated merely by a natural
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formation, such as a large rock, river, or irregular tree or land formation.

Analysis
This multi-year interaction can be analyzed from three different perspectives: (a) pressure-volume boundary work,
(b) chemical potential, and (c) a type of multi-year transformation reaction of the form: [1]
A→B+C
The original troop breaking up chemically into two new factions, after which B (the dominate faction) destroys or
consumes C (the weaker faction):
B+C→B
and a new stable end state equilibrium or final state is established.

Prigogine entropy
In the language of Prigogine entropy, the boundary entropy changes would have involved entropy quantifications
such as the heat of battle, at the front, territory-infringement murders, etc., and the the internal entropy changes
internal work might have involved work related to total species genocide.

Single molecule thermodynamics
In this simple example, in the context of single-molecule thermodynamics, 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.
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Chin, Lawrence
In human thermodynamics, Lawrence Chang-Lung Chin (c.1969-) is a Chinese-born
American philosopher and science writer noted for his treatise A Thermodynamic
Interpretation of History, written over the years 1999 to 2006, in which he argues that
human history can be best understood as being under the guidance of a Prigoginean
thermodynamics like form of evolution. In philosophical thermodynamics, Chin
interprets a human thermodynamic meaning of life as a process focused on dissipation
and defecation. [1] His treatise or history thermodynamics project, according to Chin,
“is essentially a theory of everything in terms of thermodynamic laws, both the first and
second.”
In 2005, discussions between Chin and American chemical engineer Libb Thims, on the
topic of the thermodynamics of evil, as discussed in Chin’s chapter “Power, the Second
Law of Thermodynamics and the Problem of Evil”, resulted, in part, to stimulate the
writing of the first article for the Journal of Human Thermodynamics, titled "Evil,
Structural Stability, and Pre-disposed Movements.” [2] In addition, in regards to the field of cessation
thermodynamics, parts of Chins theory are mentioned Thims’ 2005 manuscript Cessation Thermodynamics and his
2007 textbook Human Chemistry. [3]

Education
Chin competed his BS in philosophy at the University of Long Beach, California, and completed some post-graduate
work at the University of Montreal, Canada.
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Chinese social physics school
In schools, Chinese social physics school, or "Chinese school of social physics", refers to the social physics work and
theories recently being developed in China, particularly by physicists, since circa 2000. [1] Chinese social physics
theorists include: Wenyuan Niu, on social combustion theory (2001), Miao Ning and Jifa Ju, on activation energy
theory of social transformation (2009), Yi-Fang Chang, on social thermodynamics (2013), among others. The term
"Chinese social physics community" was used in 2009 by Yun-lin Wang and Ding Li, in their article “Social Physics and
China’s Population Migration”, wherein they cite social physics founders such as: Auguste Comte, French philosopher
Simone Weil, who thought that Karl Marx was the first to study society as a physicist studies matter and the
relationship of force, and American sociologist George Lundberg (1939).

See also
● Jitao Wang
● Princeton Department of Social Physics
● Stark classification
● Romanian school of physical socioeconomics
● Mechanis c school of social thermodynamics | Pitirim Sorokin (1928)
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Chisleag, Radu
In hmolscience, Radu Chisleag (1940-) is a Romanian physicist noted his 2003 to
present human quantum mechanics theory, co-developed later with his daughter
Romanian mathematician and lawyer Roxana Chisleag (2011), wherein they applied
quantum mechanics, specifically the tunneling effect, to analysis of crossing of social
barriers and financial relationship jumps, modeling a human as a quantum particle. [1]

Physics-to-economics correspondence table
The following is Chisleag's 2012 human thermodynamics variables table or physics-toeconomics "correspondence" table as he calls it: [2]

Chisleag goes on to apply the Schrodinger equation of Erwin Schrodinger and the de Broglie waves of French physicist
Louis de Broglie to the situation where "some individuals, even having been granted the right to act, are rejected at
the step". In conclusion, Chisleag comments the following about how stock market players might be bosons or
fermions:
“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.”
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This comment brings to mind Americans sociologist Ed Stephan’s 1977 discussions with physicist Louis Barrett on the
physics behind the forces shaping populations, speculating on questions, such as: 'whether humans were fermions or
bosons'. Chisleag also speculates that the Heisenberg uncertainty principle "may be valid in social and human
behaviors." In 2012, Radu, in his “A Socio-Physical Approach to Taking Decisions in Social Conflict”, together with
Ioana-Roxana Chisleag, outline what they call the “socio-physical approach”, namely the use of the standard physics
models: principle of objectivity of the laws of physics, conservation principles, laws of motion, inertia, action and
reaction, principle of superposition of forces, to analyze decision making in social conflicts, specifically the conflicts
amid the “Roşia Montană Project”, a joint venture between Roşia Montană Gold Corporation and the Romanian
State, in respect to the legislation of mining precious minerals out of the land of Romania; the following are noted
quotes:
“If human society be considered as being composed of a set of members, people or humans – individuals - relatively
alike and equal between them, the principles of operation of such a society be somewhat similar to the principles of
macroscopic classical physics, which apply to bodies composed of many molecules. The laws of physics, as applied to
social life, may be considered as acceptable postulates in the socio-physical analysis, being based on pragmatic
verification by general and specific social experience.”
Then, skipping some discussion of how Newton's laws theoretically apply socially, the give following superposition of
social forces equation:

where if several forces F are acting on a body of mass m at the same time, each force produces its own acceleration a
independently of the presence of the other forces, the resultant acceleration will be the vector sum of the individual
accelerations. They surmized that this corresponds, socially, to a postulate of superposition of social actions involved
in a social process, which they say would be useful in the multi-dimensional modelling of various social phenomena
and forms of cooperation or confrontation, such as: negotiation, alliance, association between partners, in
understanding the actions of classification and maintaining secrecy, diversion or lobbying, activity of inner city gangs,
peer groups, cliques, political parties, secret societies or mafia-type gangs.

Education
Chisleag completed his BS in 1956 at National College, Iasi, graduating valedictorian, after which he completed his
MSc in physics in 1962 at the University of Lasi. In 1968, he completed a M Leg in international law at the University
of Bucharest. In 1971, Chisleag was accepted into the the doctoral school of MIT and offered a fellowship by MIT, US
Atomic Energy Commission and NSF, but his admission was stopped due to political reasons by Romanian authorities.
In 1991, Chisleag completed his PhD in physics, with a dissertation “Contributions to the Study of Defects by
Holography”, on Optics and Spectroscopy, at the University of Lasi. In 1998, Chisleag completed an MBA, in
international finance, at the University of Quebec, Montreal and at ASE Bucharest. From 1969 to 1981, the completed
post graduate courses in mathematical modeling, programming, management science, solar and systems theory, at
UB and PUB. Chisleag is a certified translator of English, Russian, French, and Romanian. In 2012, Chisleag was listed
as physics professor at the Faculty of Applied Sciences, at the Polytechnic University of Bucharest, Romania.
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Further reading
● Chisleag, Radu. (2003). “A Quantum Mechanical Model to Explain the Infringement of Barriers Impeding
International Relations”, CD-Rom, Proceedings of the Eci & E4 Conference “Enhancement of the Global Perspectives
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for Engineering Students”, Tomar, Portugal, April 6-11, in: ECI Symposium Series (editors: Carl McHargue University of
Tennesse, USA and Elanor Baum, Cooper Union, USA), Volume P03.

Chisleag, Roxana
In hmolscience, Roxana Chisleag (1979-), or Ioana-Roxana Chisleag Losada, is a
Romanian lawyer and mathematics-physics enthusiast noted for her joint 2011 sociooptics human quantum mechanics theory of social tunneling, co-written with her father
Romanian physicist Radu Chisleag, wherein they applied quantum mechanics,
specifically the tunneling effect, to analysis of crossing of social barriers and financial
relationship jumps, modeling a human as a quantum particle. [1]

Education
In elementary school, Losada was very good in mathematics, including a prize at
Olympiad, in Bucharest. In this period, she began to discuss physics models with her
father, Romanian physicist Radu Chisleag, and in her later years began to search for
applications of physics to the social discipline. Losada completed her undergraduate
education at the German School Bucharest, now Goethe-Gymnasium Bucharest. In
1998, she studied law at Ruprecht-Karls-University, Heidelberg (2001) and Facolta de Giurisprudenza, University di
Bologna, Italy (2002), getting her JD in 2005 and passed the German bar in 2012. Losada, her native language
Romanian aside, is fluent in German, English, Italian, French, and Spanish, and in 2005 was certified as a translator
and interpreter for German language at the Romanian Ministry of Judicial Affairs. Losada, currently, is a corporate
legal counsel at ZEPTER Group, HQ.

Lawyer | Scientists
Other noted lawyer-scientists include:
● Tom Bell
● Johann
Goethe
● Justin
● Brooks
Lancaster
Adams
● Dimitris
● Emanuele Keranis
Sell
● Satch Ejike
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1. Chisleag, Radu and Losada, Ioana-Roxana C. (2011). “Socio-optics: Optical Knowledge Applied in Modeling Social
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Proceedings Vol. 8001.
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In science, CHNOPS is an acronym short
for the six dominant elements common to
animated organisms, namely: carbon,
hydrogen, nitrogen, oxygen, phosphorus,
and sulfur; the other dozen to twenty or
so elements common to "animate
organisms" (defunct term: living organism)
sometimes referred to as trace elements,
although the distinction is far from exact.

Hill order
In 1900, American chemist Edwin Hill
introduced the following set of rules for
making formulas of carbon-based
compounds and molecules:

Left: American plant physiologist Frank Thone's 1936 depiction of a plant as a
"CHNOPS plus" system, i.e. he described plant systems as systems comprised of
the elements: carbon, hydrogen, nitrogen, oxygen, phosphorus, sulfur
(CHNOPS) plus potassium and calcium, among others. This is chemical upgrade
to older late 18th century, albeit now-defunct (2009), term "biological system"
(see: bio-). [1] Right: a 2010 high school level rendition of the CHNOPS model by
American illustrator and former high school biology teacher Katie McKissick
from her blog article “That Which Life is Made of, Dude”, in which she explains:
“At the most basic level, we are made of atoms, just like all matter is. Living
things are mainly composed of the following ingredients: Carbon, Hydrogen,
Nitrogen, Oxygen, Phosphorus, Sulfur.” [2]

1. For carbon-containing compounds,
carbon (C) appears first.
2. Carbon is followed immediately by
hydrogen (H), if present.
3. Compounds are listed by increasing
number of atoms.
4. All non-carbon element symbols follow in alphabetical order, and within alphabetical order are listed by increasing
atom count.
In this scheme of things, in alphabetical order, CH would be followed by N, O, P, S, and so on, hence the acronym:
"CHNOPS". This come to be known as "Hill order".
It remains to be determined who exactly introduced the so-called acronym "CHNOPS", but it does seem to have
something to do with the Hill order scheme for arranging atoms in a molecule or chemical species.

Overview
In 1926, German physical chemist Wilhelm Ostwald, in his Lifelines: an Autobiography, stated the following about
himself: [11]
“I am made from the C-H-N-O-S-P combination from which a Bunsen, Helmholtz, Kirchhoff came.”
In 1936, American plant physiologist Frank Thone described
plants, pictured above, as "CHNOPS plus" systems. [1] In
particular, Thone stated "Chnops: six chemical elements are
essential parts of protoplasm, the living substance itself.
These are carbon, hydrogen, nitrogen, oxygen, phosphorus,
and sulfur." [1] In 1964, the term "CHNOPS system" was
introduced in 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. [6] In 1968, Harold
Morowitz, per citation and work with Armstrong, was
Image of the 2013 NOVA video (Ѻ) special “CHNOPS:
referring to humans, animals, plants, and bacteria as
Ingredients for Life”.
“CHNOPS organisms”. (Ѻ) In 1974, American
thermoregulation heart surgeon Henry Swan, in his Thermoregulation and Bioenergetics, stated the following: [4]
"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)."
In 2005, American electrochemical engineer Libb Thims, following Hill order protocol, posted the following online
first-draft listing of the molecular formula for one human: [5]
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Further refined calculations, however, began to give way
to the view that the old Hill order system (alphabetical)
was an an inconsistent way of ordering atoms, particularly
when dealing with a 26 atoms in one molecular formula.
The new system, outlined below, lists atoms via decreasing
atomic count in the molecule.

Pronunciation | Schnapps or Chin-ups
In 1936, Frank Thone, in his Science News Letters article
“Nature Ramblings: ‘Chnops,’ Plus”, stated the following
on the chemistry of protoplasm: [1]

Two CHNOPS representations: blocks and bracelet. (Ѻ)

“Six chemical elements are essential parts of protoplasm, the living substance itself. These are carbon, hydrogen,
nitrogen, oxygen, phosphorus, and sulphur. Their initial letters, which happen also to be their chemical symbols, have
been arranged into a memory-saver word or mnemonic: CHNOPS — pronounced like the German word for strong
liquor, Schnapps. There is a considerable quantity of the first four elements in protoplasm, and only a very little of the
other two; but those small amounts are indispensable to life. Take them away, and protoplasm is no longer
protoplasm; neither is it any longer alive.” ”
The English word "schnapps", according to the above view, is, supposedly, derived from the German Schnaps (plural,
Schnäpse); a representative pronunciation example being the common American liqueur Peach Schnapps. [7]
Alternatively, however, to the English reader, a representative example being the mindset of American
electrochemical engineer Libb Thims, the first to employ the pneumonic in human molecular formula memory device
(c. 2003), has always thought of the pronunciation along the lines of someone doing “chin-ups” exercises. [7]

Mnemonic | Human formula
The following, using Hill order, for the first six element comprising a human, according to the 26-element Thims
molecular formula, is a useful memory device—one employed by Libb Thims in 2005 to help remember the elements
of a human molecule:
#s

Formula (section)

Hill order:
CE27HE27NE26 | OE27PE25SE24
16

Composition order:
CE27HE27OE27 | NE26PE25SE24
Amounts (powers of 10):
27, 27, 27 | 26, 25, 24

Mnemonic

"Schnapps"
(CH-Nops)
"Chin-ups"
(Chn-Ops)

Conceived Element
by
s

Image[s]

Throne
(1936)
C, H, N ;
O, P, S
Thims
(2005)
CHN-OPS
(guy doing "chin
ups")

"Schnapps"
(German for hard
liquor)
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Parrot, pirate,
and mug

712

Composition order:
CaE25KE24ClE24 |
NaE24MgE24FeE23
Amounts (powers of 10):
25, 24, 24 | 24, 24, 23

Composition order:
13 FE23ZnE22SiE22CuE21BE21IE20
18 Amounts (powers of 10):
23, 22, 21 | 21, 21, 20

"Cackle"
(Ca+K+Cl)
parrot on
Thims
shoulder of
(2005)
pirate who's
holding a
"Namless Mug
that's
Foam[e]"
(Na+Mg+Fe)

Ca, K, Cl
; Na,
Mg, Fe

Cute cubicle
girl
"Feel (F)
Zestfully (Zn)
Simple (Si) in
CuBIcle
(Cu+B+I)"

Thims
F, Zn, Si
(2005/15
; Cu, B, I
)

Sinful coin
maker
Composition order:
SnE20MnE20SeE20CrE20NiE20MoE “Sinful (Sn)
Magnanimousl
18 19
Thims
y (Mn)
(2015)
Amounts
(powers
of
10):
Secretive (Se)
24
coin maker
20, 20, 20 | 20, 20, 19
Creating (Cr)
Nickel (Ni)
Money (Mo)”

Composition order:
25 CoE19VE18
Amounts (powers of 10):
26
19, 18

Sn, Mn,
Se ; Cr,
Ni, Mo

Cobalt
vanadium
blade
“to buy an
expensive
Cobalt (Co)
Vanadium (V)
blade.”

Thims
(2015)

Co, V

In sum, a good story mnemonic to help remember the elements and numbers of elements in one human,
formulaically-speaking, is to remember the following story:
“Once upon a time, a guy, while doing 26 chin-ups {CHNOPS}; remembered the story of a cackling parrot {CaKCl}, on
the shoulder of a pirate, stairring at a nameless mug of beer, with a foamy top {NaMgFe}; who once was a beautiful
girl, feeling zestfully simple {FZnSi}, while working, 27 to 18 days a month, in a pleasant cubicle {CuBI}; but was
transformed chemically into a pirate because of her association with a sinful magnanimously secretive {SnMnSe} coin
maker who created nickel money {CrNiMo}, so to buy an expensive cobalt vanadium {CoV} blade, which was said to
contain the the secret principle behind Empedocles’ famous aphorism that friends mix like water and wine, whereas
enemies separate like oil and water.”
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The number 26 here refers to the number of
types of elements, in one human, the
numbers 27 to 18 signify the range power
subscripts, associated with each element,
respectively, e.g. C (10E27), H (10E27), N
(10E26) ... V (10E18), i.e. there are, on
average, e.g., 10 to the power of 18
vanadium atoms in one 150 kilogram
human.

New system
In contrast to what might be called the "old
system", i.e. the CHNOPS system model
(1936), the "new system" is centered around
animate molecular formula point of view, i.e
animate molecule perspective. In the
human-centric case, the human molecular
formula perspective is followed, according
to which there are 26 functional elements of
relevance rather than 6 as described by the
old system model. In this sense the CHNOPS
ordering model becomes somewhat
inoperable. The following, then, in modern
terms, is the 26-element formula of the
molecular formula for a typical 70kg (154lb)
person: [2]

The new system model is depicted well by the 1993 “cell-as-molecule”
approach, pioneered by English physical chemist Lionel Harrison, and the
2002 “human-as-molecule” (human molecule) approach, pioneered by
American limnologists Robert Sterner and James Elser, according to which
organisms are defined as individual abstract molecules, each defined by a
characteristic molecular formula: 22-elements according to the Sterner-Elser
human molecular formula (2002):

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
or 26-elements according to the Thims human molecular formula (2007); a
view according to which the old 6-element CHNOPS model becomes obsolete,
archaic in a sense.

CE27HE27OE27NE26PE25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23
ZnE22SiE22CuE21BE21IE20SnE20MnE20SeE20CrE20NiE20MoE19CoE19VE18
where EN, e.g. E22, means exponent to the power of ten.
In this sense, in stead of defining a human or a plant as a "biological system", which is a baseless term, being that in
the famous 1915 by Serbian-born American electrical engineer Nikola Tesla “there is no thing endowed with life”
(see: defunct theory of life), we can instead define a plant or a human as a "chnops plus system", which is a chemistry
based terminology rather than a religious-mythology based terminology.

Thermodynamics of animation
The principles of thermodynamics are what define the nature of animation in "CHNOPS plus systems. This subject is
sometimes called "animate thermodynamics" (Sture Nordholm, 1997), particularly when applied to humans.

Quotes
The following are related quotes:
“Here, as elsewhere, evolution may
have proceeded partly by the loss of
function and capacity, and the socalled bioelements, C H N O P S Na K
Ca Fe etc., with which present-day
organisms unenterprisingly carry out
99.99 per cent, of their activities, may
have been economically selected
from an initially more catholic
approach to chemistry.”
— Author (1954), “Article”, New Biology,
16-17

Left: A 1993 diagram of the “CHNOPS cycle and energy flow” from Chinese-born
English biophysicist Mae-Wan Ho’s The Rainbow and the Worm: the Physics of
Organism; which seems to capture the notion of the photon mill concept. [3] Center:
American ecologist Richard Castenholz (Ѻ) eating a “Sponch” (variant of CHNOPS), a
Mexican version of a Twinkie, his acronym to define life chemically. [12] Right: A
2012 “CHNOPS: the Life of the Party!” T-shirt, centered over what seems to be a big
bang explosion artwork. [8]

“There is no evidence of a special life force, all of life on earth, including ourselves, is based on chemical processes
and the four most common elements involved in the chemistry of life are hydrogen, carbon, oxygen and nitrogen,
collectively known by the acronym CHON. We are made out of exactly the raw materials which are most easily
available in the universe. The implication is that the earth is not a special place, and that life forms based on CHON
are likely to be found across the universe, not just in our galaxy but in others. It is the ultimate removal of humankind
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from any special place in the cosmos, the completion of the process that began with Copernicus and De
Revolutionibus.”
— John Gribbin (2002), “CHON and Humankind’s Place in the Universe” [10]

See also
● Redﬁeld ra o
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Chnops-thermodynamics
In thermodynamics, chnops-thermodynamics, chnopsological thermodynamics, or “chnopsthermodynamics”,
referring to the thermodynamical study of CHNOPS-elemental based systems and entities, is a physical science
correct life terminology upgrade term to the older now-defunct terms: life thermodynamics, biothermodynamics,
biological thermodynamics, and to some extent biochemical thermodynamics.

Etymology
The term “chnopsthermdoynamics” is an Hmolpedia coined term (see: life terminology upgrades), used in several
articles, e.g. Luigi Fantappie, prior to the start of this article.

Chnopsological system
In science, chnopsological system, an upgrade term for the defunct term “biological system” (see: defunct theory of
life), is an animate, heat-driven, reactive, CHNOPS-centric element based system. In animate thermodynamics terms,
a chnopsological system, is a thermodynamic system comprised of CHNOPS matter.
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Chnopsological thermodynamics
In thermodynamics, chnopsological thermodynamics, or "chnops-thermodynamics", is the thermodynamical study of
CHNOPS-elemental based organisms chnopsological systems, reactions, or processes. [N1]

See also
● Chnops-chemistry (vs. bio-chemistry)

Notes
N1. The term “chnopsological thermodynamics”, an upgrade to the defunct term biological thermodynamics, is an
Hmolpedia coined term, first used in the bildungstrieb article on 29 Aug 2012.

Chnopsologist
In science, a chnopsologist is a person who specializes in chnopsology (formerly: biology), the study of CHNOPSbased animate systems (formerly: living systems).

Etymology
The term “chnopsologist” is an Hmolpedia-introduced term first used on the Jacques Monod article, on 23 Jul 2012,
among a few other articles in this time period.

Chnopsology
In science, chnopsology is the study of CHNOPSbased reactive animate structures, animate
organisms, animate systems, animate molecules,
or animate matter.
● Biochemistry → The study of ‘powered
CHNOPS systems’ (Henry Swan, 1974)

Etymology
The term "chnopsology" is an Hmolpedia-coined
term, first 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
A book section from American protein chemist Scott Neuhaus’ 2005 book
Handbook for the Deep Ecologist, with the 2012 upgrade term
#15, Thims commented in response to a query
“chnopsology” overlaid in gray, wherein he discusses how English
by Bossens:
chemist John Emsley’s 2001 Nature’s Building Blocks, was an inspiration

"Re: “[we] can[’t] deny that bio/whatever-ology for his CHNOPS chapter, a discussion of the six elements, as Neuhaus
is different from a rock, a table, a chair, glass...”, says, “most critical to life”. [1]
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).”
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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 term "chnopsology" 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 (this page)
was started (24 Jun 2012), for lack of a better term (in replacement of biology); although, to note, the alternative
term animate science, used as a dead link on many pages has been also employed as an alternative synonym, themed
on the well-established term "animate thermodynamics"; the alternative (animate science), however, in itself, does
not seem to exactly capture the essence of what was in old defined as "biology", in the sense that something such as
a windmill or a Hero hydrostatic automaton can both be considered "animate", but not necessarily "alive" (olden
term) or "chemically reactive" (modern view) in a perceptual desire-directed motion, in the sense that the hydrogen
atoms wants to bond with the oxygen atom; although what we call "want" technically is the result of the action of the
exchange force acting on the bodies in question.

See also
● Life terminology upgrades
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Chocolate theory of love
In science, the chocolate theory of love or “PEA sex theory of love” argues that feeling of being in love is similar to
the feeling one gets when eating chocolate; a theory substantiated on the basis that both people in love and amounts
of chocolate contain high levels of the amphetamine-like neurotransmitter phenylethylamine (PEA). [1]

The theory is intuitively confirmed by noting that people recently dumped tend to consume a large amount of
chocolate, indicating that such individuals are acting to elevate brain PEA levels to previous mid-relationship levels,
and that people tend to give out chocolate on Valentine's day.

Origin
The chocolate theory originated, in circa 1980, through interviews of American psychologist Michael Liebowitz,
author of the 1983 book The Chemistry of Love. [2] During an interview, according to Liebowitz, he remarked to
reporters that “chocolate is loaded with PEA”, and this side comment became the focus for an article in The New York
Time, which was then taken up by the news wire services, then evolving into the non-eponymous “chocolate theory
of love”. In his own words: [3]
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“In one interview I remarked that chocolate
was loaded with PEA, so perhaps people ate
chocolate to enhance romantic feelings ... this
became the focus for an article in The New
York Times, which was then taken up by the
wire services, then by magazine free-lancers,
and evolved into the chocolate theory of
love.”
To test the theory, researchers at the National
Institute of Health ate pounds of chocolate,
and then measured the levels of PEA in their
urine in the days to follow; the PEA levels,
however, remained unchanged. [3]

Left: American psychologist Michael Liebowitz, originator of the circa 1980
so-called "chocolate theory of love", that would go on to capture news
headlines in the decades to follow. [3] Right: Humorous chemical alphabet
depiction of the spelling of chocolate in relation to the elements: C
(carbon), Ho (holmium), Co (cobalt), La (lanthanum), and Te (Tellurium);
only two (C and Co), to note, are actually found in the structure (diet) of the
human molecule (human being).

In this case, these negative results are likely
similar to earlier serotonin studies, which
showed that to determine accurate changes in
brain PEA levels, measurements must be taken from the jugular vein (of the neck), thus measuring blood directly
leaving the brain.

See also
● Chemistry of love
● Endorphin theory of love
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In terminology, choice refers to the mental act of picking or deciding
between one or more options or courses of action.

Overview
The act of choosing between different paths, showing adjacent, brings
to mind Ernst Mach's sketch and description of turning tendencies of
men, while lost in a snow blizzard in the woods, apparently, making the
reasoned "choice" to walk in a straight line, but resultantly walking in
circles, owing to the gravitational, magnetic, and electromagnetic field
lines in their location.

Religion | Science
American orthodox rabbi Shmuley Boteach, in his 2009 religion vs
science debate (V: 6:41-9:30) with Sam Harris, Christopher Hitchens, and
Daniel Dennett argues rather cogently that the concept of free "choice"
is the crux of the whole issue:
Cover section from Russell Rhyne’s 2003 The

“Religion isn't really only about how the world was created. That's just Act of Choosing, wherein, citing Kurt Lewin,
among others, he argues for a “socio field”, or
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 sociofield as Paris Arnopoulos (1993) calls it,
statement in the history of the world, which is that every single one of and states that the ability to “choose”, or make
you possesses the power to ‘choose’ the kind of person you want to be. a choice, originated 4M years ago and that the
“melding of reason with choosing gave our
There is a god who gave us moral commandments and that without
species its edge over all the other hominids”.
god, the laws of do not kill, do not steal, do not commit adultery, are
(Ѻ)
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.”
The topic of “choice”, in short, is a central one in the hmolsciences and often the deciding factor on whether or not a
person is accepting or non-accepting of human molecular theory, the definition of a person as a molecule, chemical,
atomic geometry, chemical species, giant molecule, or supermolecule, among other namesakes.

Unbridgeable gap | Two natures
Some will maintain an unbridgeable gap between the two, humans and chemicals, attributing the free choice to the
former, but not the latter. The position of American economist Robert Heilbroner is an example of this mindset. He
stated in 1953 that: [1]
“There is an unbridgeable gap between the ‘behavior’ of [subatomic particles] and those of human beings who
constitute the objects of study of social science. Aside from pure physical reflexes, human behavior cannot be
understood without the concept of volition—the unbridgeable capacity to change our minds up to the very last
minute. By way of contrast, the elements of nature ‘behave’ as they do for reasons of which we know only one thing:
the particles of physics do not ‘choose’ to behave as they do.”
Here Heilbroner distinguishes between "chemical behavior" and "human behavior" the nature of each according to
him being of different categories, separated by an unbridgeable gap. Long ago, however, Goethe dismissed all of this
incongruity, with his famous advertisement, in which he stated clearly:

860

Hmolpedia

"There is, after all, only one nature."
The Google query “is love a choice?”, as contrasted with the alternative (and correct) search term “is love a chemical
reaction?”, is one of the most-frequently queried
topics in regards to love and relationships.

Elective Affinities
See the article "Elective Affinities | IAD: Title
decoding" for a detailed discussion of the how
"choice" is explained, via hidden code, in the term
"elective affinities" or in its original German:
Die [The] + Wahlverwandtschaft [Elective Affinity] +
en [s]

Goethe
German polyintellect Johann Goethe in 1809
addressed the question of the nature of choice in the
context of physical chemistry by turning to the study
of chemical reactions as models of reality. In short, if
humans are but evolved, synthesized, or
The general model that many have in regards to choice: the idea
"metamorphosized", as Goethe envisaged things,
that the hydrogen atom has no choice whatsoever, but that at some
blurry "emergent" or ontic opening point in the rise in form change
types of reactive animate chemicals, then just as,
e.g., the carbon atom, say in the bonded geometry of to humans the property of molecules to "chose" (see: ABC model)
on their own become evident or something along these lines.
the methane molecule CH4, has no "choice" but to
debond from its association with its cohort of four
hydrogen H atoms, when put into contact with oxygen O2 and ignited, to form the products carbon dioxide CO2 and
water H20, via the heat-releasing process of combustion:

so to do humans, or rather "human molecules", via extrapolate up logic, likewise, have no "choice" in the bonding
and
debonding interactions, via similar heat-releasing or heat-absorbing processes, that he or she encounters in his or her
course of daily reaction existence of combustion-like human chemical reactions (see: HCR theory). Acceptance of this
premise, however, requires a completed "revolution" in human thought, particularly so in respect to the world's
belief system, of which over 75 percent is dominated by a 5,000-year old soul/karma weight based morality system
per culturally-transmitted Anunian theology.

Discussion
(add)
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In fringe science, Deepak Chopra (1947-) (CIR:7|40) is an Indian-born American
physician turned new age writer, who as of late has been frequenting the atheism vs
religion debate arena (see: Atheism Reviews), noted generally for his bridging of
quantum mechanics, with Ayurveda (Hindu traditional medicine), with teleology, to
promote a blurry version of quantum spirituality, classified by Michael Shermer (2010)
as “woo woo physics”, whose work is cited by similar-minded scholars such as Lex
Sisney. [1]

Quote generator
The following is a quote generator selection of Chopra’s views, randomly put together
from his Tweeter feed: [3]
The unpredictable undertakes self-righteous success
Your desire requires species specific truth
Eternal stillness is the wisdom of immortal miracles
The secret of the universe fascinates humble joy
The future belongs to intrinsic photons
Knowledge is the progressive expansion of photons
The famous “typing monkeys” model comes to mind here.

Influences
Chopra states that he was “spellbound” after reading Alan Watts’ 1951 The Wisdom of Insecurity, along with Carl
Jung, who met at one point. [2]

Turnover rate
The following is a quote by Chopra on turnover rate:
“Quantum physicists have proven through radioactive isotope studies that 98% of the atoms in your body are
replaced within one year. In three months your body produces an entirely new skeleton. Every six weeks, all the cells
have been replaced in your liver. You have a new stomach lining every five days. You are continually replacing old
blood cells with new ones. Your skin is sloughing off dead cells and producing a new skin monthly.”
— Deepak Chopra (1989), Quantum Healing (Ѻ)

Quotes | About
The following are quotes on or about Chopra:
“Deepak Chopra has a MBA in gobbledygook.”
— TheF86Sabrer (2014), YouTube forum (Ѻ), 84+ likes, Dec.
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In human chemistry, Nicholas Christakis (1962-) is an American medical sociologist
noted for Granovetter-inspired 2007 to 2010 carbon atom bonding social models.

Overview
In 2007, Christakis gained fame with his article “The Spread of Obesity in a Large Social
Network Over 32 Years”, co-authored with American sociologist James Fowler, in which
they presented the results of a study, which showed that obesity can spread from a
person to person, through social networks, much like a virus during an epidemic. [2] In
2009, Christaksi and Fowler, in their Connected: the Amazing Power of Social Networks
and How They Shape Our Lives, builded on some of American sociologist Mark
Granovetter’s 1969 hydrogen bonding based weak ties and strong ties sociology model,
to argue that thinks such as obesity and happiness are dependent on one’s social
network. [3] In 2010, Christakis, in his “The Chemistry of Social Networks” interview,
uses a type of human atom model to explain the properties of social networks on the
model of how the properties of graphite verses diamond differ not due to the carbon
atoms but to bonds or ties between each atom. To quote an excerpt: [1]
“Like atoms in a molecule, we’re all linked together. Studying the complex matrix that results can illuminate
everything from bucket brigades to Bernie Madoff.”
(add discussion)

Carbon | Social network model
The following is the outline of Christakis’
properties of social network model based on
carbon bonding:
“One of the key ideas about human social
networks is that in the addition of ties between
people and specific patterns of ties that obey
particular mathematical rules the whole becomes
greater than the sum of its parts. The collection of
human beings have properties that do not reside
within the individuals, and this collection of
Christakis' 2010 carbon ties model of social networks.
human beings is now able to do things that they
previously were not able to do. And one of the
illustrations or examples that I most like to give about this is something that most people are familiar with from high
school or college chemistry and that is the example of carbon.
So you can take carbon atoms and you can assemble the carbon atoms into graphite and here we put particular
hexagonal pattern of ties and you get sheets of graphite and this graphite is soft and dark. Or we can take the same
carbon atoms and assemble them differently into a kind of a perimetral structure with the ties between them, the
bonds between the carbon atoms and we get diamond, which is hard and clear and these properties of softness and
darkness or hardness and clearness first of all differ dramatically, not because the carbon is different. The carbon is
the same in both, but rather because of the ties between the carbon atoms. And second these properties are not
properties of the carbon atoms. They’re properties of the group, properties of the collection of carbon atoms.
Therefore, when we take constituent elements and assemble them to a larger whole, this larger whole can have
properties that we could not have foreseen merely by studying the individual elements and properties which do not
reside within the individual elements.”
Christakis goes on to argue that the same thing happens with humans in networks, and the differing properties that
develop based on how people are tied together.

Education
Christakis completed his BS in biology at Yale University in 1984, his MPH in 1988 and MD in 1989 at Harvard Medical
School, and his PhD in medical sociology in 1995 at University of Pennsylvania. He then became professor of sociology
and medicine at the University of Chicago. Since 2001, he has been a professor of sociology at Harvard and medicine
at Harvard Medical School.
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Christ fable
In religio-mythology, Christ fable, or “fable of Christ”
(Leo X, 1514), similar to “Christ myth” or “Christian
mythology” (Haeckel, 1899), refers to the view that
the story of Jesus Christ is a fable, i.e. a fictitious
narrative or statement; a legendary story of
supernatural happenings ; and or a narration intended
to enforce a useful truth. . Technically, to note, the
story of Jesus and the "Passion of Christ" is a
monotheistic rewrite of the polytheistic story of Horus
and the "Passion of Osiris", wherein the Egyptian gods
and goddesses (except Horus) became humans, and
Osiris became god, in short.

Overview
In 1514, Pope Leo X, at a lavish Good Friday banquet,
in the Vatican, in the company of seven intimates, Leo
X famously stated the following as he raised his toast
glass to the air: [1]
A Bible as children’s fable (Ѻ) retouching, the story of the “fable of
“How well we know what a profitable superstition this
fable of Christ has been for us and our predecessors.”

Christ” being the centerpiece.

The pope's pronouncement, since characterized as the “most infamous and damaging statement about Christianity in
the history of the Church”, was recorded in the diaries and records of both Pietro Cardinal Bembo (Letters and
Comments on Pope Leo X, 1842 reprint) and Paolo Cardinal Giovio (De Vita Leonis Decimi..., op. cit.), two associates
who were witnesses to it. In circa 1789, French philosopher Constantin Volney (1757-1820), in his The Ruins: a Survey
of the Revolutions of Empires, under partial influence of the readings of the draft works Charles Dupuis (1742-1766),
argued that argued that Abraham and Sarah were derived from Brahma and his wife Saraswati, that Christ was
related to “Christna” (Krishna), and that Brahmanism and Judaism shared a common Egyptian origin; Volney stated:
[1]
“These various theological opinions are mere chimeras, allegories and mysterious symbols, under which moral ideas,
and the knowledge of the operations of nature in the actions of the elements and the revolutions of the planets, are
ingeniously depicted.”
(add discussion)
In circa 1810, Johann Goethe stated that Christianity is a fairy tale: [4]
“Christianity is the fairytale of Christ.”
(add discussion)

Silent historians | Problem
In 1909, freethinker John E. Remsburg (1848-1919), in his The Christ: a Critical Review and Analysis of the Evidence of
His Existence, enumerated 41 Jesus-era writers, aka “silent” historians”, who should have recorded Christ tales but
did not. [2] In 2013, Michael Paulkovich, a former non-Christ-mythicist, i.e. he believed that “Jesus probably existed
but had fantastic stories foisted upon”, in his No Meek Messiah: Christianity’s Lies, Laws and Legacy (Ѻ), building
Remsburg, listed 126 writers, shown below, who should have, owing to his supposed fame, but did NOT write about
Jesus: [3]
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Aelius Theon
Albinus
Alcinous
Ammonius of Athens
Alexander of Aegae
Antipater of Thessalonica
Antonius Polemo
Apollonius Dyscolus
Apollonius of Tyana
Appian
Archigenes
Aretaeus
Arrian
Asclepiades of Prusa
Asconius
Aspasius
Atilicinus
Attalus
Bassus of Corinth
C. Cassius Longinus
Calvisius Taurus of Berytus
Cassius Dio
Chaeremon of Alexandria
Claudius Agathemerus
Claudius Ptolemaeus
Cleopatra the physician
Cluvius Rufus
Cn. Cornelius Lentulus
Gaetulicus
Cornelius Celsus
Columella
Cornutus
D. Haterius Agrippa
D. Valerius Asiaticus
Damis
Demetrius
Demonax
Demosthenes Philalethes
Dion of Prusa
Domitius Afer

Epictetus
Erotianus
Euphrates of Tyre
Fabius Rusticus
Favorinus Flaccus
Florus
Fronto
Gellius
Gordius of Tyana
Gnaeus Domitius
Halicarnassensis Dionysius
II
Heron of Alexandria
Josephus
Justus of Tiberias
Juvenal
Lesbonax of Mytilene
Lucanus
Lucian
Lysimachus
M. Antonius Pallas
M. Vinicius
Macro
Mam. Aemilius Scaurus
Marcellus Sidetes
Martial
Maximus Tyrius
Moderatus of Gades
Musonius
Nicarchus
Nicomachus Gerasenus

Onasandros
P. Clodius Thrasea
Paetus Palaemon
Pamphila
Pausanias
Pedacus Dioscorides
Persius/Perseus
Petronius
Phaedrus
Philippus of Thessalonica
Philo of Alexandria
Phlegon of Tralles
Pliny the Elder
Pliny the Younger
Plotinus
Plutarch
Pompeius Saturninus
Pomponius Mela
Pomponius Secundus
Potamon of Mytilene
Ptolemy of Mauretania
Q. Curtius Rufus
Quintilian
Rubellius Plautus
Rufus the Ephesian

Saleius Bassus
Scopelian the Sophist
Scribonius
Seneca the Elder
Seneca the Younger
Sex. Afranius Burrus
Sex. Julius Frontinus
Servilius Damocrates
Silius Italicus
Soranus
Soterides of Epidaurus
Sotion
Statius the Elder
Statius the Younger
Suetonius
Sulpicia
T. Aristo
T. Statilius Crito
Tacitus
Thallus
Theon of Smyrna
Thrasyllus of Mendes
Ti. Claudius Pasion
Ti. Julius Alexander
Tiberius
Valerius Flaccus
Valerius Maximus
Vardanes I
Velleius Paterculus
Verginius Flavus
Vindex

In circa 2010, Libb Thims did something similar in respect to checking Aristotle's collected works (322BC) for the
names of Moses (1300BC) and in some sense Abraham (1813BC); Thims, to note, previously determined that
Abraham did not exist, i.e. that the name is a transliteration of "father Ra born out of the Nun following the annual
Nile river flood", aka Ab-Ra-ham.

Quotes
The following are related quotes:
“Fables should be taught as fables, myths as myths, and miracles as poetic fancies. To teach superstitions as truth is a
most terrible thing. The child mind accepts and believes them, and only through great pain and perhaps tragedy can
he or she be in after years relieved of them. The reason for this is that a superstition is so intangible a thing that you
cannot get at it to refute it.”
— Hypatia (c.400)
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Christianity
In belief systems, Christianity is a
branch of Ra theology, accounting
for 33 percent of the world’s
religious belief, as described in
the teachings and theories found
in the Bible, centered the belief
that man named "Jesus Christ",
from the from the HebrewEgyptian Ja-Horus anointed, or
god Horus rubbed with oil, the
son of God, died for the sake of
the sins of humankind, was
reborn, and that for a person to
achieve salvation and everlasting
life or afterlife he or she must
accept Jesus has their savior and
follow the ten commandments
The Egyptian original version (left) of Christianity, namely: the resurrection of Osiris in
among other prescriptions and
rules of the Bible, which generally which after he was mummified, wrapped in linen, and then had his phallus anointed with
oil was "reborn" after having a type of resurrection sex with both the goddesses Isis and
equate to be a good person.

Egyptian origins
See main: Religio-mythology
transcription and syncretism

her sister Nephthys, as they hovered over Osiris' erect body, imparting the spirit of life
into him, as compared to the Roman monotheistic rewritten version (right), where Mary
and Mary Magdalene had to anoint the linen-wrapped mummified Jesus then both
mount his sepulcher (Mathew 27:61), after which he rose from the dead, as explained in
the video (below).

In large part, although there are
some Mesopotamian and Sumerian influences in the construction of the Bible, which occurred from 1000 BC to 100
AD, undertaking about 52 writers and editors (four writers and one editor alone for the Book of Moses, 960-539BC),
the dominant theme in the construction of the Bible was re-writing of the Egyptian pantheon of gods and goddess
into story form as people, so to create a monotheistic version, centered around one God, his son, and the process
through which a person could be reborn and enter the afterlife. The main steps involved in the rewrite of Ra theology
into the format of Christianity are as follows:
● Nun → Noah
● Ra → Abraham
● Osiris (the child) → Moses (the child)
● Osiris → God
● Breath of life (Ankh) → Holy Spirit
● Isis (or Stella Maris or "star of the sea") → Mary
● Nephthys (Isis' or Stella Maris' sister) → Mary Magdalene
● Horus → Jesus
● Set (Horus' evil brother; depicted with a red face and horns) → Devil
● Heliopolis Ennead (crea on myth) → 5 Books of Moses (7 days of crea on story)
● Ba → Soul
● Ka → Spirit
● Life (human origin of life) → Creation by breath / Creation by clay
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● Lesser gods and goddesses → Angels and demons
● Bird wings → Angel wings
● Sun disc→ Halo
● Ankh (symbol of the breath of life) → Cross
● Judgment hall → door way to heaven
● Ammit standing over lake of fire → gateway to
hell
● Holy Lake (underlying each temple) → John the
Baptist (and baptism)
● 120 days of the annual Nile flood → 120 days of
Noah's flood.
● Benu bird (which burst forth out of the
primordial land mound that arose following the
flood, which carried the sun on its head) → Noah's A depiction of the Egyptian afterlife judgment hall, into which Horus
(Jesus) leads the deceased to be judged by Osiris (God), one of the the
3 doves (sent out at 40-day intervals to check for
basis of tenets or theories on which Christianity is founded.
dry land; the third of which, sent out on day 120,
didn't return, a sign that land had arose).
● Release of the soul ritual → Abraham killing Isaac parable
● Osiris the child (released onto the Nile) → Moses the child (released onto the Nile)
● Crea on by incest genealogy (from Nun) → Thrice sister-wife parable of Abraham and Sarai
● 42 Negative confessions (modeled on the 42 predynastic nodes or kingdoms) → 10 commandments (truncated
confessions)
● 42 gods of the Judgment Hall → 42 genera ons between God and Jesus
● Passion of Osiris → Passion of Christ
● Ripping apart of Osiris by his evil brother Set (modeled on
corn shucking) → Cruciﬁxion of Jesus
● 12 pieces of Osiris, sca ered about the land, and the
temple that grew in each spot → 12 tribes of Israel
● Pieces of Osiris collected back together by Isis and
mummified → wrapping in linen of Jesus' body (Mathew
27:59)
● Rubbing of Osiris' dead phallus with oil → anoin ng of
Jesus' body (Mathew 26:6-12)
● Burial of Osiris in a great primeval mound or pyramid →
laying of Jesus in his own "rock hewn tomb", sealed with a
great stone door (Mathew 27:60)
● 3 days of death of Osiris (modeled on the Dec 22-24
apparent stillness of the sun, before it's rebirth to longer
days on December 25) → 3 days of death of Jesus
● 2 goddesses moun ng the Osiris (Stella Maris and her
Nephthys) to have resurrection sex → 2 Marys "si ng over" The Egyptian god Khnum (right), creating two humans from
the sepulcher (Mathew 27:61)
clay, on his potter's wheel, seated next to the goddess Isis
● 3 wise men bringing gi s to the birth of Horus → 3 wise
(left), who is imparting the breath of life into the clay figures
men bringing gifts to the birth of Jesus
by pointing the ankh at their nostrils, became the model for
Adam and Eve (the name Adam, Hebrew for "clay").
● Acceptance of Horus the Savior → Acceptance of Jesus
Christ as you Savior → Mary and Mary Magdalene moun ng
the sepulcher (Mathew 27:61)
● Khnum crea ng humans from clay (creation from clay) → Adam (Hebrew for "clay") and Eve
● Weighing of the soul (soul weight) → modern human morality system
● Ra having sex with the pharaoh's wife (from inscriptions the temple of Hatshepsut, the daughter of Thutmose I: "Ra
gathered the lesser gods around his throne, and told them: 'I will create a queen to rule over Egypt'. Then
accompanied by the messenger god Thoth, he went to the palace of King Thutmose I and taking the appearance of
the pharaoh, appeared a the bed of his wife, Ahmose, who 'naturally rejoiced at his virility' and as 'the palace became
inundated with the sent of God', he had his way with her.") → the Holy Spirit getting the Virgin Mary pregnant.
This summary to note is only the basic model as to how the Bible was written. The inquisitive reader is encouraged to
consult the expert scholars in this field, such as Gary Greenberg.
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Etymology
The name "Christianity" refers to the religion
centered on the teachings of Jesus Christ; the
term "Christ" itself deriving from the Greek kristos
or “anointed”, in the sense that Jesus Christ
means Jesus "rubbed with oil" (Mathew 26:12); a
action that derives from the mummification
process and resurrection sex ritual of the Egyptian
process called the awakening of Osiris, who prior
to being resurrected on the third day after death,
had to have his phallus rubbed with oil in order to
facilitate copulatory divine sex with his wife the
goddess Stella Maris (star of the sea), otherwise
known as Isis, in the form of a kite, who hovered
over him, and her sister, the goddess Nephthys,
The Christianity version (left) of the Virgin Mary-Holy Spirit parentage
all of which was depicted in a play, called the
Passion of Osiris, reenacted each year on the Nile of the man-god Jesus, as compared to the the original Egyptian Ra
theology version (right) of Osiris-Isis (Stella Maris) parentage of the
Delta.
man-god Horus, on which the former is based.

Proof god does not exist
See main: Disproofs of the existence of god; God does not exist

The general laity type of individual, in contrast to the typical leading scientist (who tends to have no belief in god,
whatsoever) tends to want a hold-on-to proof that God does not exist, prior to grasping on to an understanding of
new alternatives that modern physical science presents to answer questions of human existence (e.g. the Lewis
inequality theory of morality). The following is quick and short proof that God does not exist:
(a) The main God of the world’s belief systems, whether Abrahamic or Brahmaic, which accounts for about ¾-ths of
the belief world's belief systems (Bible, Koran, Rig Veda, etc), is a derivative of the Egyptian theory that the sun is the
creator god called Ra, self-generated from a primordial flood, land mound, or cosmic egg, or combination of these,
called the Nun.
(b) In 1734, Swedish polymath Emanuel Swedenborg proposed the nebular hypothesis, which argues that the sun was
not self-generated but rather ignited from the contraction of a nebula or fluid-like atmosphere of gases.
(c) The nebular hypothesis was soon thereafter confirmed by telescope observation and was presented in its finalized
accepted form in French mathematician Pierre Laplace’s 1796 Exposition of the System of the World.
(d) In the 1920s, English astronomer Arthur Eddington added to the nebular hypothesis, by showing that the sun,
being comprise of primarily the element hydrogen, burns or releases heat, via a process called proton-proton chain
reaction, in which hydrogen converts to helium.
(e) In 1939, German-born American physicist Hans Bethe added the final pieces to Eddington’s proton-proton chain
reaction model, by showing that a proton can beta decay into a neutron via the weak interaction during the brief
moment of fusion, making deuterium the initial product in the chain.
(f) Points (b) through (e) prove that the sun is not a god, but rather a thermonuclear reaction in progress.
(g) Point (f) discredits the validity of the theory of point (a), and leads to the conclusion that God does not exist.
In other words, the gods of the major religions of the modern world, based on the Bible, Koran, Rig Vida, are all based
on mythological gods, and hence do not exist. Certainly this is not the most rigorous proof one could come up with,
nevertheless it does the job, freeing the mind to move on to more pressing problems at hand, such as explaining
purpose, in the context of the movement of the observable universe.

Quotes
The following are related quotes:
“Christianity is the fairytale of Christ.”
— Johann Goethe (c.1810) [1]

“Christianity is a mythology with which I am perfectly familiar so I naturally use it.”
— Samuel Beckett (c.1950) [2]

References
1. Haught, James A. (1996). 2000 Years of Disbelief: Famous People with the Courage to Doubt (§: Johann Goethe,
pgs. 105-07). Prometheus.
2. Waiting for Godot (philosophical) – Wikipedia.
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External links
● Christianity – Wikipedia.

Christian, David
In hmolscience, David Christian (1946-) is an American-born English historian noted, in
history thermodynamics, for his 2004 Maps of Time wherein he outlines a
thermodynamics themed model of "big history", 13.7 billion years ago to present.

Overview
In 2004, Christian, in his Maps of Time: an Introduction to Big History, outlined what he
calls "big history" a recant of time, in the context of modern science, over the last 13.7
billion years, which embeds various entropy and free energy explanations of life and
civilization emergence against the context of the second law of thermodynamics, with
loose connections to ideas on complexity. [1] The following gives a synopsis view of
Christian's take on chaos and order in relation to humanity:
“Did the universe start out with a stock of free energy on which all ordered entities
have drawn ever since? If so, where did that energy capital come from and how long
will it be before it runs out? Something (or someone?) must have done some heavy lifting in the early days of the
universe to create the gradients and differences that create and sustain the patterns we see around us … if it was not
a creator god who did this, then how was it done?”
Christian surmises that the ultimate source of free energy and therefore, he reasons, of order, remains one of the
greatest puzzles of modern cosmology. [2] Christian’s thermodynamic view of big history, and others influenced by
Christian, such as Danish historian Fred Spier, who also teaches a course on big history, seem to rely heavily on the
views American astrophysicist Eric Chaisson who in 1970s began teaching a course on cosmic evolution at Harvard
and in 2001 authored the book Cosmic Evolution: the Rise of Complexity in Nature, an attendee at the annual big
history conferences. [3] Chaisson argues that the complexity of a living organism can be measured by the density of
energy flows that sustain them against the destructive pressure of the second law. Aside from Chaisson, Christian
culls a bit of basic life thermodynamic views from Austrain physicist Erwin Schrodinger, Belgian chemist Ilya Prigogine,
and American biochemist Stuart Kauffman, among a few others.

Education
Christian completed his BA, in modern history from Oxford in 1968. In circa 1970, while tutoring at University of
Western Ontario, Canada, he completed his MA. In 1974, Christian completed his PhD on Russian history at Oxford
with a dissertation on “Administrative Reforms Under tsar Alexander I”. From 1975 to 2000 he taught Russian history
at Macquarie University in Sydney, Australia. In 2001, he accepted an invitation to teach “big history” at San Diego
State University, a subject he helped to initiate not taught at various universities around the world. [4]

Big history origin
The origins of Christian’s big history teaching objective began in 1989 during discussions at the Macquarie history
department, as to what type of “introduction to history” the department should teach. Christian suggested, on the
theme of French historian Fernand Braudel’s suggestion that “the way to study history is to view it as a long
duration”, that they begin with the beginning of the universe itself, and in the years to follow, with help from
colleagues in other departments of the university, he single handedly developed a big history course of teaching. [4]

References
1. Christian, David. (2004). Maps of Time: an Introduction to Big History. University of California Press.
2. ibid, Christain (2004). appendix 2: Chaos and Order, pgs. 505-11.
3. Spier, Fred. (2005). “The Small History of the Big History Course at the University of Amsterdam.” World History
Connected, HistoryCooperative.org.
4. (a) McNeill, William H. (2002). “Forward” (to Maps of Time), pgs. xv-xviii.
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Christie, John
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In hmolscience, John Robert Christie (1947-) is an Australian physical chemist and
chemical thermodynamicist noted, in economic thermodynamics, for his 1994 human
free energy theory application of thermodynamics to economics, in the form of an
"island model" economic system.

Overview
In 1994, Christie, in his "A Survey of Thermodynamical Ideas", builds on the work of
John Neumann (1932) and discusses how microcanonical ensembles can be used to
formulate economic analogies, specifically using the "island model" of a small number
of inhabitants, 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. [1] In 2010, Christie gave his
opinion as to applying physical science methods to the humanities as follows: [2]
“I am personally very skeptical about any attempt to develop a physical sciences type
model to "explain" or even to accurately describe human interactions, even on the level of statistics across large
populations. I think that a lot of the rich, important, and influential detail is inevitably lost—a strong leader, a wildly
irrational choice at a crucial point, the power of tribalism that is sometimes all-dominating, or sometimes almost
totally suppressed, for no obvious reason.”
Curiously, this 2010 view seems to contradict his earlier 1994 views.

Education
Christie completed his BS in 1967 and PhD in 1970 at the Australian National University; was a research fellow at the
University College London from 1970 to 1973; a lecturer at La Trobe University, Melbourne, Australia, from 1973 until
his retirement in 2007, after which he became an honorary fellow of La Trobe University. Christie’s areas of interest
include: theoretical chemistry, mass spectrometry, reaction kinetics, atmospheric chemistry, philosophy of chemistry,
and chemical education. [2] Aside from his book chapter, his only other publications specifically on thermodynamics
are a paper with Don Phillips and Anthony Hall on the statistical thermodynamics of sonic degradation of DNA, and a
circa 1980s conference paper presented at the second annual Australian Conference on Thermodynamics, on a
similar topic.

References
1. Christie, John R. (1994). “A Survey of Thermodynamical Ideas”, in: Economics and Thermodynamics: New
Perspectives on Economic Analysis (editors: Peter Burley and John Foster). Kluwer Academic Publishers.
2. Christie, John. (2010). "CV email to Libb Thims", Dec 28.

External links
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Chromatographic
thermodynamics
In thermodynamics, chromatographic thermodynamics is the study of how to
explain molecular separation behaviors in chromatographic methods
thermodynamically.

Further reading
● Guiochon, Georges and Guillemin, Claude. (1988). Quantitative Gas
Chromatography (ch. 3: Fundamentals of the Chromatographic Process: The
Thermodynamics of Retention in Gas Chromatography, pgs. 55-). Elsevier.
● Teraoka, Iwao. (2001). “Thermodynamics of GPC-SEC Gas Chromatography”,
in: Encyclopedia of Chromatography (pgs. 833-34). CRC Press.
● Sco , Raymond. (2001). “Thermodynamics of Reten on in Gas
Chromatography”, in: Encyclopedia of Chromatography (pg. 835). CRC Press.

Chun, Paul

Generic diagram of molecules
separating, according to size and
bonding affinities, as the mobile phase
moves through the stationary phase.
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In thermodynamics, Paul Chun (c.1935-) is an American biochemist noted for his work
in protein thermodynamics, among other applications, such as his Gibbs free energy
based “thermodynamic switch” theory, a type of molecular level switch model based
on temperature and Gibbs free energy changes.

Education
Chun completed his PhD in biochemistry in 1965 with a dissertation on
“Characterization of Interaction of Casein Molecules” at the University of Missouri,
Columbia. Presently he is professor emeritus of biochemical thermodynamics at the
University of Florida, College of Medicine. [1]

See also
● Donald Haynie

References
1. Paul Chun (biography) - University of Florida, College of Medicine.

External links
● Chun, Paul Wang Lim – WorldCat Identities.
● Paul W. Chun (biochemical thermodynamics professor) – University of Florida.

Church of Elective
Affinities
In hmolscience, Church of Elective Affinities or “Church of
the Elective Affinities” is the place or conceptualization,
philosophical or actual, wherein Mary Shelley, in her
posthumous existography of her husband Percy Shelley,
“Britain’s most famous atheist”, alluded to or insinuated that
she and him were married in, abiding in the principles of
elective affinities.

Goethe
See main: Goethe on religion

In 1758, German polyintellect Johann Goethe, age 9, as
described in his Dichtung und Wahrheit, in poetic language,
built his own altar to nature out of his father’s natural history
collection, surmounting it with sulfur, and lit a candle, when
making his devotions; his readings of the works of Benedict
Spinoza later confirmed these feelings. In 1796, Goethe
began ferreting out the outline of an "elective affinity" based
model of the passions; the result of which was his 1809
physical chemistry based novella Elective Affinities, which
shows how to upgrade the ten commandments via "what
nature teaches the creatures it makes" (Positions of Rights,
1777).

An artistic rendition of Mary Shelley's so-called "Church of
Elective Affinities", affixed with the symbol of atomic
atheism, i.e. belief in atoms, and disbelief in gods
(atheism); wherein, in 1816, she alludes to have married
Percy Shelley, accompanied with a "Miss Claremont" a
deaconess in the church, whose doctrines and creeds (see:
atheist's creed) are based on the "elective-affinity
Shelley
In 1804, English romantic poet and philosopher Percy Shelley, scheme", as she puts it (referring to Percy's conception of
age 14, entered Eton College, during which time he translated it), some of which are found in the "Atheist's Bible", which
teach "atheistic morality" and meaning; much of which is
half of Pliny’s Natural History, spent his money on books,
based on Goethean philosophy, Goethe being the thinker
chemical instruments, and acts of liberality; one of his oftwho in 1796 was the first to outline an elective affinity
spoken pronouncements during this time was: [3]
based model of the passions.

“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. In 1811, Shelley, age 19, penned "The Necessity of Atheism", wherein he does a modern
physical science based upgrade of Francis Bacon style atheism, affirmatively states "there is no god", questions the
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existence of "life" amid a materialism view, and derides the supposition of afterlife with recourse to elements,
reduction, and science; an exert of which is as follows:
“It has been the persuasion of an immense majority of human beings in all ages and nations that we continue to live
after death that apparent termination of all the functions of sensitive and intellectual existence. Nor has mankind
been contented with supposing that species of existence which some philosophers have asserted; namely, the
resolution of the component parts of the mechanism of a living being into its elements, and the impossibility of the
minutest particle of these sustaining the smallest diminution. They have clung to the idea that sensibility and
thought, which they have distinguished from the objects of it, under the several names of spirit and matter, is, in its
own nature, less susceptible of division and decay, and that, when the body is resolved into its elements, the
principle which animated it will remain perpetual and unchanged. Some philosophers and those to whom we are
indebted for the most stupendous discoveries in physical science suppose, on the other hand, that intelligence is the
mere result of certain combinations among the particles of its objects; and those among them who believe that we
live after death recur to the interposition of a supernatural power, which shall overcome the tendency inherent in all
material combinations, to dissipate and be absorbed into other forms.”
In 1816, Shelley, age 24, shortly after the 10 Nov 1816 suicide of his first wife Harriet Westbrook (1795-1816), with
whom he had two children, married Mary Shelley [Mary Godwin] in which Mary Shelley retrospectively refers to as
the "Church of Elective Affinities". In 1839, Mary Shelley, in her “Memoir of Shelley” (Ѻ), who has passed in 1822, age
29, amid a boating accident (or suicide), writing 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
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.”
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(add discussion)

Goethe | Shelley
Shelley’s social “elective affinities” model, derived from the physical sciences, seems to have been done parallel, yet
independent, from that done by Goethe. Shelley scholar Teddi Bonca (1999) reasons that Shelley “may or may not
have read” Goethe’s Die Wahlverwandtschaften [Elective Affinities]. [4] Goethe’s work, however, was not available in
English until 1854 [James Froude]; and Shelley was known only to read German when the translations where
available.

Related
In 1910, German physical chemist Wilhelm Ostwald, was giving his "Monistic Sunday Sermons", on how energy-based
monism replaces theism, and the repercussions and details of this view; a type of natural science based atheism
Sunday school, so to say, devoid of any supernatural suppositions; a visual synopsis of which is as follows:
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In 2007, American historian William Jensen drew the following caricature of
Gilbert Lewis, shown above, as the prophet or preacher of the new or future
brand of atheistic physiochemical-based religion:. In 2010, English atheists and
comedians Sanderson Jones and Pippa Evans (Ѻ), during an Oct drive to Bath,
conceived the idea for an “atheist church” per the following logic: (Ѻ)
“We wanted to do something like a church for people who don’t believe in god
but do believe in good.”
In 2013, longing for that sense of community they used to have as believers, the
launched the first started so-named Sunday Assembly (Ѻ), the first of which
occurred in London; crowds later drawing some 300 to 500 people.
A sketch of Gilbert Lewis, by William
Jensen (2007), one of the prophets of
monism based beliefs found in the
teachings of the Church of Elective
Affinities; him shown pointing to
Gibbs energy change and photonelectron bonds, the 20th century
versions of elective affinities and
bonding brackets, of the 18th century
affinity chemistry.

The idea soon went viral and as of Oct 2015, there are some 68+ Assemblies worldwide (16+ in the US); some of
which have been document in video news in recently, e.g. Huffington Post (2014) (Ѻ), CNN (2015) (Ѻ). In 2015,
American electrochemical engineer Libb Thims, together with co-host Thor, gave a "Zerotheism for Kids" lecture, to
six kids, aged 2 to 11, an Ostwald-stylized type of traditional Sunday school for modern free thinking children, whose
parents want straight modern, non-supernatural answers taught to their children.
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In science, Marcus Tullius Cicero (106-43BC) (IQ:175±|#148) (CR:39), a Ranker greatest
mind (#185|652), was a Roman philosopher noted for a number of early religion vs
science dialogues on morals, society, the legal system, etc., as both religion and science
(atomic theory) would each see things.

On Fate
In 45BC, Cicero published On Fate, wherein, supposedly, he coins (§:II.i) the term
"moral" and "moral science".

On Moral Ends
In 45BC, Cicero published On Moral Ends, wherein he gives objection to Greek
philosopher Epicurus’ circa 280BC “swerve of the atom” theory of free will and,
supposedly, soul, 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”. [1] Cicero
devotes a number of pages of discussion to compare and contrast Democritus with Epicurus. [3] Swerve issue aside,
Cicero seems to have been in favor of Lucretius: [2]
“The poetry of Lucretius is, as you said in your letter, rich in brilliant genius, yet highly artistic.”
— Cicero (54BC) Letter to brother (Quintus), Feb 11

(add discussion)

On the Nature of the Gods | Atheism
Cicero, supposedly, was first to transliterate the Greek word ἄθεος, from the privative ἀ- + θεός "god", meaning
"godless", into the Latin átheos (Ѻ), i.e. to introduce the "atheism" to the modern western world. 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. In this treatise, Cicero introduces the phrase Suum cuique (Latin) or as now commonly known: [4]
“To each his own.”
French thinker Voltaire described On the Nature of the Gods as “perhaps the best book of all antiquity.” [6] Cicero,
supposedly, again also uses this "to each his own" phrase in his 43BC On the Laws (De Legibus), only partially finished
at the time of his assignation. [5]

Throwing letters | Typing monkeys
Cicero, in his treatises On the Nature of the Gods or On Destiny, seems to be the originator of the famous typing
monkeys example: [8]
“If one believes such a thing possible, I cannot conceive why one would not believe as well that by haphazardly
throwing a vast quantity of the twenty-one letters onto the ground, the result could be Ennius’ Annals, such that they
could then be read. I doubt if chance could by itself complete even a single line.”
(add discussion)

Goethe
Goethe, in scene 16 of Faust, seems to vicariously cite Cicero’s to each his own idiom, as to the gods, via the following
dialogue: [7]
MARGARET
Promise me, Henry!—
FAUST
What I can!
MARGARET
How is't with thy religion, pray?
Thou art a dear, good-hearted man,
And yet, I think, dost not incline that way.
FAUST
Leave that, my child! Thou know'st my love is tender;
For love, my blood and life would I surrender,
And as for Faith and Church, I grant to each his own.
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MARGARET
That's not enough: we must believe thereon.
FAUST
Must we?
(add discussion)

Quotes
The following are noted quotes:
“If no use is made of the labor of past ages, the world must remain always in the infancy of knowledge.”
— Cicero (c.60BC) (Ѻ)
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Cimbleris, Borisas
In economic thermodynamics, Borisas Cimbleris (1923-2000) was a Lithuanian-born
Brazilian metallurgical-nuclear engineer, physicist, and thermodynamicist noted for his
circa 1985 article “Economy and Thermodynamics”, wherein he argues that money is
equivalent to the ‘ability to make other people work’, and therefore since work is the
central term of thermodynamics, money is one of the underlying functional units, or
something along these lines, in the thermodynamics of economies.

Overview
In 1985, Cimbleris, in his “Economy and Thermodynamics”, argued the following:
“An elementary definition of energy is ‘capacity of producing work’. A rough definition
of money is the ‘ability to make other people work’. Money and its equivalents are the
motive power of human action. This is admittedly cheap philosophy, but it works. This
paper tries to associate classical economists’ ideas, of the last two centuries, with the
concepts of thermodynamics. [Note: I must emphasize that this work is merely a
translation of an unpublished paper written in the 80's. (I don't remember when and why). I'm sorry that I wasn't able
to update it, 1998].”
His article is fairly decently researched, for a forgotten unpublished article, citing: Erwin Schrodinger, Leon Brillouin,
Adam Smith, Paul Samuelson, Leon Walras, John Neumann, who he associates with the 1960 work of Italian
economist Piero Sraffa, as both interpreting economy in terms of matter and energy, Vilfredo Pareto, Frederick
Soddy, John Mill, Herbert Spencer, Balfour Stewart, Howard Scott, and Nicholas Georgescu-Roegen. He also
introduces a few thermodynamics concepts and functions, such as: exergy, Gibbs free energy, and chemical potential,
albeit with only superficial economic understanding.
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Religion
The following is a quote from Cimbleris’ 1998 “Economics and Thermodynamics” article, which gives some insight
into his religious position:
“A resource can be land, capital, energy, materials and combinations of such. Yet they have to be either tangible or
measurable. The inborn resources of a human being are just body and soul. The soul is intangible. Gogol invented the
business of selling dead souls, but nowadays there is little demand for these.”
The selling of “dead souls” here refers to Russian author Nikolai Gogol’s 1842 novel Dead Souls, a lampooning of sorts
on the archaic Russian Empire practice of landowners owning surfs, and their “souls”, to work their land, and how in
bookkeeping counting terms such as “six souls of serfs” were being used, being bought and sold. [4]

Discussion
A noted difficulty in Cimbleris’ theory is that "money", in itself is not the motive power or driving force of human
action, but rather, correctly, Gibbs free energy is driving force of human chemical reaction and in these reactions
(see: human chemical reaction theory) money is defined as a secondary field particle operating in the glue or rather
exchange force of the dynamics of human-human interactions, human-human bondings, and human-human
debondings. [1]

Thermodynamics
Cimberlis states that one of his thermodynamics teachers was American mechanical engineer Joseph Keenan, one of
the founders of the MIT school of thermodynamics. In 1998, Cimbleris was a professor emeritus of thermodynamics
at the Federal University of Minas Gerais, Brazil.

Education
Cimbleris completed his undergraduate degree[s] in mining engineering, civil and metallurgical engineering at the
School of Mines, Federal University of Ouro Preto, Brazil, his MS in nuclear engineering at the University of North
Carolina and at the Illinois Institute of Technology, a PhD in nuclear engineering at the University of Michigan, and a
PhD in physics at the Brazilian Center for Physics Research. [3] He began his career at Armour Research Foundation
(USA). He was visiting professor at the University of Michigan, Polytechnic School of São Paulo, the Federal University
of Pernambuco, and the Massachusetts Institute of Technology, Cambridge. He has held teaching positions at North
Carolina State College, during graduate of Nuclear Engineering at UFMG, the National School of Engineering and the
School of Engineering at UFMG. He was responsible, along with 6 more teachers for the implementation and
development of postgraduate studies in management at UFMG teacher Aloisio pepper. As a university administrator,
he was head of the department of mechanical engineering and thermal engineering, School of Engineering, UFMG.
Even at UFMG, was a member of the Board of Research, course coordinator of Nuclear Sciences and Techniques and
course coordinator of graduate studies in thermal engineering. Worked in Comissariat à l'Énergie Atomique, Saclay, in
France and in several laboratories thermal reactors in Germany, Sweden and England. Also, did the monitoring of
licensing the reactor Aguirre (Puerto Rico).

Other
Cimbleris is the author of over 150 publications, 8 books (3 co-authored), and 8 translations of books. Entries about
him are found in over five international encyclopedias. He was member of scientific societies such as the American
Physical Society, History of Science Society, New York Academy of Sciences, the Brazilian Society for the Progress of
Science and the Brazilian Society for the History of Science. He was a polyglot, mastered 35 languages, and was
translator of over 25 technical publications. He left society's legacy with a library collection of over 15,000 copies, in
several areas.
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Cioci, Vincenzo
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In hmolscience, Vincenzo Cioci (1965-) is Italian-Czech Republic physics historian noted
for a number of physical humanities like historical publications, such as the economic
thermodynamics of Frederick Soddy, the ethics thermodynamics or thermodynamic
imperative premise of Bruce Lindsay, and the social mechanics of Vilfredo Pareto, the
work of Spiru Haret, among possible others.

Education
Since 2003, Cioci has been a member of the Italian Society of Historians of Physics and
Astronomy (SISFA). He is a member of the Research Group on Physics Education and
History of Physics, University of Calabria, Italy, and of Research Centre for the Theory
and History of Science, University of West Bohemia in Pilsen, Czech Republic.Since
2010, he has been the secretary of secretary of the Naples section two of the Italian
Association for the Teaching of Physics. He has been devoting to the training of physics
teachers with regard to the history and teaching of physics. [1] Cioci is associated with the physics department of the
University of Calabria, Cosenza, Italy.
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Matematica ed Ecologia”) (pdf) (Ѻ), in: Proceedings of the XIII National Conference of History and Fundamentals of
Chemistry, Rome, 23-26 Sep.
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Critical Problems in the History of Science and Society 32nd International Congress of the Italian Society of Historians
of Physics and Astronomy, Roma, Italy (editors: Raffaele Pisano, Danilo Capecchi, Anna Lukešová) (pgs. 193-200).
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Ciotola, Mark
In human thermodynamics, Mark Ciotola (c.1963-) is an American physical economist
and professor of law noted for his postulate of fast entropy, or the eth law of
thermodynamics, which argues that systems configure themselves to maximize their
rate of entropy production. The following is a representative excerpt from his 2003
book Physical History of Economics: [1]
“Civilization and regimes are a natural consequence of the laws of physics applied to
the expanding, darkening universe proceeding form the big bang.”
Ciotola seems to have been working on a way to derive social science from physics
since circa 2000, having published work such as the 2006 “Thermodynamic Perspective
on Profits”, and runs FastEntropy.org, a site devoted to the theory of fast entropy.
Ciotola is also active in the second generation technocracy movement.

Education
Ciotola completed his BA in economics in 1985 at the University of Wisconsin, his JD in 1988 at Franklin Pierce Law
Center, his graduate certificate in applied science at the University of South Australia in 2004, and his BS in physics,
with concentration in astronomy, in 2006 at San Francisco State University. [2]
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● Ciotola, Mark. (2009). “From Thermodynamics to Civilization to Economic Bubbles” (4-pgs), Sfsu.edu.

External links
● Mark Ciotola (faculty) – San Francisco State University.
● FastEntropy.org (home) – Fast Entropy Research and Information Site.

CIR
In acronyms, CIR is short for “Creationist Idiocy Ranking”, rankings of which are found on the creationism scientists
ranked by idiocy; e.g. Michael Behe (CIR:1), means that Michael Behe has the first ranked position among scientists
who believe in the existence of god and who attempt to promote scientific sounding theories to argue for a god
theory, in an era where 95 percent of the world’s leading scientists no longer believe in the existence of god.

Clapeyron, Émile
In thermodynamics, Émile Clapeyron (1799-1864) was a French engineer, a former
student of the École Polytechnique, who in 1834 brought French engineer Sadi Carnot’s
1824 paper Reflections on the Motive Power of Fire, into the public light by publishing
Memoir on the Motive Power of Heat, an updated graphical analysis of Carnot’s work.
[1] This work later caught the attention of Irish physicist William Thomson (Lord Kelvin)
who in turn influenced German physicist Rudolf Clausius with his analysis of the subject
of Carnot’s work. [2]
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Clarke, Bruce
In literature thermodynamics, Bruce Clarke (c. 1950-) is an American professor of
literature and science noted for his 2001 book Energy Forms: Allegory and Science in
the Era of Classical Thermodynamics. This work analyzes the interactions among energy
and entropy, heat and radiation, and their symbolic presentations in the literature of
the times, as in the Nefastis machine. It draws on the writings of well-known literary
and scientific authors including James Maxwell, William Thomson, Balfour Stewart, H.
G. Wells, Camille Flammarion, Yevgeny Zamyatin, and D.H. Lawrence. He critiques the
use of thermodynamics in literature, e.g. social energy, by Zamyatin, in his 1920 novel
We, or Thomas Pynchon, and his 1966 novel The Crying of Lot 49. [1]

Overview
In 1995, Clarke published Allegories of Writing, applying allegory theory to narratives of
bodily metamorphosis. Soon thereafter, Clarke developed a fascination with Maxwell's
demon, which can be thought of as an allegorical figure fulfilling a thermodynamic
thought-experiment duty. In his 1996 book, Dora Marsden and Early Modernism,
Clarke included studies of the 19th-century interplay between vitalistic and thermodynamic ideas. Eventually Clarke’s
scholarship turned entirely toward the overlap of literature and science, where he came upon chaos theory and
Weiner's cybernetics, coming under the impression that Boltzmann's entropy formula sat behind Shannon's calculus
of information entropy, among other similar thoughts. Since his high school science class years in the 1960s, Clarke
has built up, autodidactically, upon his knowledge of science, occasional readings in popular science (Lewis Thomas,
James Gleick, Primo Levi's Periodic Table, etc), especially using history-of-science scholarship as a guide, as well as
following the growing body of work in literature and science, such as William Paulson and Katherine Hayles, and the
philosophy of science of Michel Serres. This effort solidified in 1989 when Clarke joined the Society for Literature,
Science, and the Arts (SLSA).
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Education
Clarke completed his BA (1974) from Columbia College, and PhD (1980) from State University of New York at Buffalo,
both in English. [2] Clarke is currently a professor of literature and science at Texas Tech University.

See also
● Bill Poirier
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Clark, Robert
In hmolscience, Robert P. Clark (1940-) is an American government and politics scientist noted, in
human thermodynamics, for his 1997 to 2001 publications on an entropy and biological forces
themed model of historical globalization.

Overview
In 1997, Clark, in his The Global Imperative, argues, similar to the energetic imperative (1912) and
thermodynamic imperative (1959), that it is an imperative of humankind to become global in
efforts to persist against the effects of entropy; the following being his abstract: [1]
“Drawing on a variety of academic disciplines including the physical sciences, biology,
anthropology, geography, economics, political science, sociology, and demography, Clark reveals the spread of
humans and their cultures to be part of an ongoing struggle to supply the energy needs of an increasingly large and
complex society. ‘Entropy’ and ‘thermodynamics’, terms often ignored or misunderstood by social science students,
clearly frame a fascinating vision of humans’ inherent tendency toward a globalized world. Although human
expansion has drawn increasing attention in the last several decades, as this tumultuous century has progressed,
Clark shows that the process of globalization is not a recent concept. From the very roots of the species, humankind
has been driven by a range of internal and external factors to expand in order to survive the increasing complexity of
human civilization.”
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On entropy, Clark states: [2]
“Entropy, a property of matter and energy, is inextricably linked to human
values and thus is central to economic processes of production and
consumption.”
Citing the views of Herman Daly and James Beniger’s statement that “the one
true test of a living systems is the persistence of [their] organization counter to
entropy,” Clark seems to promote the view that all systems tend toward decay
and disorder. [3] To counter this, he outlines his global imperative as such:
“If all systems tend toward energy loss, decay, and disorder, how is it possible
for human beings to create and maintain systems as complex and as larger as,
say, a great city? How can cities and civilization grow and prosper when the
laws of thermodynamics say they should be decaying? The answer to these
questions and the principle force compelling us to become global species lies in
dissipative structures.”
Clark's 1998 The Global Imperative,

On this premise, he cites Ilya Prigogine, defining dissipative structures as “the
where he uses general principles to
ability of complex systems to transfer their entropic costs to other parts of the argue that globalization is a natural
universe”. He also cites the views of English-born American economist Kenneth phenomena, and not a recent one. [2]
Boulding who supposedly defines segregation of entropy as the process by
which “dissipative structures allow complex systems to achieve and maintain a high level of order by dissipating their
entropic tendencies, i.e. their tendencies to disorder, disorganization, and energy loss, to neighboring systems.” [2]
He also cites Stuart Kauffman, and his thermodynamics-based self-organizing theories. In 2001, Clark, in his Global
Life Systems, uses primarily American biochemist Jeffrey Wicken and Belgian chemist Ilya Prigogine’s 1984 Order Out
of Chaos as his thermodynamics references. [4] Clark also cites British science writer Colin Tudge who in an unwritten
reference to the surface law states that: [6]
“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.”
(add discussion)

Education
Clark completed his BA in political science and Latin American studies in 1962 at Tulane University, New Orleans, and
completed his MA and PhD in international studies from Johns Hopkins University. Science 1977, Clark has been a
professor of government and politics at George Mason University. [5]
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In thermodynamics history, classical thermodynamics is a loose synonym for
thermodynamics developed before atomic structure had been discerned,
beginning in the 1890s; although, to note, there does seem to be some
discrepancy of opinion as to what year marks the end of the classical period. To
a good approximation, classical thermodynamics is likely represented by
German physicist Rudolf Clausius 1875 ten fundamental equations. The term
classical thermodynamics, as it is often used, is said to be independent of
atomic and molecular models. [1] The term itself, is rather ill-defined; often
used as a crutch for a lack of a direct reference.

Overview
The term classical thermodynamics seems to have an elusive coinage history.
According to one account, it was German physicist Georg Helm who wrote the
first section devoted to a discussion on the use of the term 'classical'. [10]
Specifically, in his 1898 Historical Development of Energetics, Helm was said to
have included a section on “Classical Thermodynamics”, arguing to the effect
that thermodynamics had reached such a well-established state that “it can
certainly be called ‘classical’”, hence the name classical thermodynamics. Helm,
Gordon van Wylen's 1959
supposedly, comments, however, that the label ‘classical’ had first been used
Fundamentals of Classical
not by him but by those who opposed all efforts to develop thermodynamics
Thermodynamics, having gone through
further. [11]
three editions (1985). [7]
Yet, according to the 1905 views of American physicist Edgar Buckingham,
the term 'classical thermodynamics' had been introduced by French physicist Pierre Duhem, a noted student of
German physical chemist and energetics founder Wilhelm Ostwald. In Buckingham’s own words: [6]
“Aside from these three difficulties [(a) the definition of temperature; (b) the definition of quantity of heat; and (c)
the statement of the theorem of Clausius for irreversible processes], the rest of ‘classical thermodynamics’, as Pierre
Duhem has named it, seems to be a fairly logical and satisfactory whole.”
American physicist Paul Epstein, in his 1937 Textbook of Thermodynamics, states that “the writings of the classical
period culminated in German physicist Max Planck’s ‘Lectures on Thermodynamics’.” [8] Epstein, however, does not
specify which lectures of Planck to which he refers. It is probable that he referring to Planck’s famous series of eight
lectures delivered at Columbia University in 1909, most of which were on thermodynamics. [9] Most-notably, in a
general sense, the phrase “classical thermodynamics” seems to have drifted into lay science folklore in the following
circa 1940s quote by German-born American physicist Albert Einstein: [2]
“A theory is the more impressive the greater the simplicity of its premises, the more different kinds of things it
relates, and the more extended its area of applicability. Therefore the deep impression that classical
thermodynamics made upon me. It is the only physical theory of universal content which I am convinced will never
be overthrown, within the framework of applicability of its basic concepts.”
In the years to follow, and specifically in the 1950s, a number of books and textbooks began to appear with this title,
a trend that continued into the 1970s. [3] The term “classical thermodynamics”, as used by Einstein, as judged by his
first 30 published scientific papers (85% of which were in thermodynamics), would seem to refer generally to the
thermodynamic publications of German physicist Rudolf Clausius, and those surrounding or connected to his work.
[4] In the 1957 publication Elements of Classical Thermodynamics, British physicist Brian Pippard defined classical
thermodynamics as “the method of approach that takes no account of the atomic constitution of matter [and] makes
no attempt to provide a mechanistic explanation of why a given substance has the properties observed
experimentally.” [5] This would generally date classical thermodynamics to the publication up until the year 1889 or
the years before the thermodynamic publications of German physicist Max Planck and his theory of energy quanta in
black bodies.
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Claude, Albert
In hmolscience, Albert Claude (1899-1983) was a Belgian physician and cellular
researcher, generally known for his 1930 cell fractionation technique, with which he
discovered the cell organelles, namely: mitochondrion (which, in his Harvey Lecture, he
famously first characterized as the “power plants of the cell”), chloroplast, endoplasmic
reticulum, Golgi apparatus, ribosome, and lysosome; was the first to apply electron
microscope in biology, thereby in 1945 publishing the first detailed structure of the
cell; particularly noted for his 1973 response, during a dinner party, to a query, by a
governor, likely of New York, about the existence of god, him being the then leading
expert on the origin of life at the cellular level.

Governor anecdote
See also: Napoleon Laplace anecdote

In circa 1973, Claude, in respect to noted anecdotes, was invited to the party of a
“Governor of a State”, as he reflected in his Nobel Lecture—which likely would be the
New York Governor, either Nelson Rockefeller (1 Jan 1959 to 18 Dec 1973) or Malcolm
Wilson (18 Dec 1973 to 31 Dec 1974) (Ѻ), being that in the Rockefeller Institute, New York, in the 1930s and 1940s, is
where he did most of his pioneering work, during which time the governor and his wife approached Claude with
questions about the “existence of god”, him being the so-close to the unknown virus/cell then-conceptualized
life/non-life boundary, about which he recalls as follows:
“I am afraid that in this description of the cell, based on experimental facts, I may be accused of reintroducing a
vitalistic and teleological concept which the rationalism and the scientific materialism of the 19th and early 20th
centuries had banished from our literature and from our scientific thinking.
Of course, we know the laws of trial and error, of large numbers and probabilities. We know that these laws are
part of the mathematical and mechanical fabric of the universe, and that they are also at play in biological processes.
But, in the name of the experimental method and out of our poor knowledge, are we really entitled to claim that
everything happens by chance, to the exclusion of all other possibilities?
About a year ago, I was invited to an official party by the Governor of a State. As the guests were beginning to
leave, the Governor took me aside in a room nearby. He looked concerned and somewhat embarrassed. ‘Dr. Claude,’
he asked, ‘you seem to know much about life. Please tell me: what do you think about the existence of God.’ The
question was unexpected, but I was not unprepared. I told him that for a modern scientist, practicing experimental
research, the least that could be said, is that we do not know. But I felt that such a negative answer was only part of
the truth. I told him that in this universe in which we live, unbounded in space, infinite in stored energy and, who
knows, unlimited in time, the adequate and positive answer, according to my belief, is that this universe may, also,
possess infinite potentialities. The wife of the Governor had joined us in the meantime. Hearing this, she seized her
husband by the arm and said, ‘You see, I always told you so.’
Life, this anti-entropy, ceaselessly reloaded with energy, is a climbing force, toward order amidst chaos, toward
light, among the darkness of the indefinite, toward the mystic dream of love, between the fire which devours itself
and the silence of the cold. Such a nature does not accept abdication, nor skepticism.
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No doubt, man will continue to weigh and to measure, watch himself grow, and his universe around him and
with him, according to the ever growing powers of his tools. For the resolving powers of our scientific instruments
decide, at a given moment, of the size and the vision of our universe, and of the image we then make of ourselves.
Once Ptolemy and Plato, yesterday Newton, today Einstein, and tomorrow new faiths, new beliefs, and new
dimensions.”
The “life = anti-entropy” section of this lecture has since gone on to become a semi-popular quote. [2]

Quotes
The following are noted quotes:
“The same causes, always produce the same effects.”
— Albert Claude (1974), “Nobel Lecture”, attributed to the Greeks [1]

“Is it absurd to imagine that our social behavior, from amoeba to man, is also planned and dictated, from stored
information, by the cells—these autonomous and all-contained units of living matter?”
— Albert Claude (1974), “Nobel Lecture” [1]
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Clausius, Rudolf
In science, Rudolf Clausius (1822-1888) (CR=654|#3) (GS:5) was a
German physicist noted for being the central founder of
thermodynamics, which he accomplished through the publication of
his nine memoirs on the mechanical theory of heat (1850-1865), as
contained in his 1865 textbook The Mechanical Theory of Heat
(Mechanische Wärmetheorie).

Overview
In 1850, Clausius, in his first article “On the Moving Force of Heat and
the Laws of Heat which may be Deduced Therefrom”, grouped and
refined the earlier work of French physicist Sadi Carnot (Reflections on
the Motive Power of Fire, 1824) on the assumed reversibility of the
working body together with the mechanical equivalent of heat
measurements of English physicist James Joule ("On the Mechanical
____
Equivalent of Heat", 1845), in the development of the conservation of Nationality
German
energy, thus framing the outline of what he called the second main
Physics
Fields
principle and first main principle (second law and first law of
Thermodynamics
thermodynamics), respectively, in equation format, later encapsulated
Alma matter
University of Halle
in the form of the ten fundamental equations of thermodynamics, as
Max Planck (indirect)
indicated by roman numerals in the second edition (1875) of his
Students
Willard Gibbs (indirect)
textbook. [1] Clausius' 1875 textbook, in short, is the definitive
Entropy
textbook of thermodynamics, upon which all branches of
Known for
Kinetic theory
Thermodynamics
thermodynamics are built.
In Clausius' nine memoirs, through the development of his
Clausius entropy
Clausius inequality
conception of quantity entropy, symbol S, and its relation to
Eponyms
Clausius postulate
Clausius tombstone
irreversibility in engine cycles, Clausius pulled together a number of
philosophical cornerstones, such as time, heat, friction, chemistry,
Influences
Sadi Carnot
transformation, spontaneity, conservation and others, into one
Signature
cohesive theory namely the first and second laws of thermodynamics,
otherwise known as the "dynamical theory of heat".
The paper that spurred Clausius on in his quest to formulated laws
on the relationship between heat and work was French physicist Sadi
Carnot's 1824 publication "Reflections on the Motive Power of Fire".
The sentence of Carnot's paper that caught the direct attention of Clausius is, in Clausius' own words, that: [2]
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“Whenever work is done by heat (on a body in a cycle) no permanent change occurs in the condition of the working
body [and that to deny this] would overthrow the whole theory of heat, of which it is the foundation.”
In this statement, in particular, according to Clausius, that a change does occur in the condition of the working body,
Clausius saw his existence's work before him. The collected papers of Clausius, constituting two volumes, total 16
papers: 1-9 (1850-65) on thermodynamics, 10-13 (1852-57) on the theory of electricity, and 14-16 (1857-62) are on
gas theory. [3] In his 1857 article “On the Nature of Heat Compared with Light and Sound”, Clausius compared heat,
light, and sound to give a Boltzmann-Ebeling like description of the earth ecosystem based on metabolic needs,
insulation, and chemical affinities. [12]

Kinetic theory
In 1857, Clausius published his "On the Nature of the Movement
which we call Heat", in which, according to his own words
independently of German chemist and physicist August Krönig,
and his 1856 "A General Theory of Gases", developed a similar,
but much more sophisticated version of the theory which
included translational and contrary to Krönig also rotational and
vibrational molecular motions. [6] In a followup 1858 paper,
Clausius he introduced the concept of mean free path of a
particle.

Education
Clausius’ early education was at a small private school, where his
father was the principle. Following private schooling, Clausius
moved on to the Gymnasium in Stettin. In 1840, at the age of 18,
Clausius entered the University of Berlin in which he first
entertained thoughts of a degree in history, but eventually
settled on a degree in mathematics and physics, completed in
1844. He then spent a probationary year at the Frederic-Werder
Gymnasium teaching advanced classes in mathematical physics.
Clausius completed his PhD dissertation in 1847 (or 1848),
entitled On those Atmospheric Particles that Reflect Light (De iis
Atmosphaere Particulis quibus lumen Reflectituri), under German
mathematician and physical chemist Johann Schweigger, which
proposed an explanation for the blue color of the sky, the red
colors seen at sunrise and sunset, and the polarization of light, at
the University of Halle (Martin-Luther-Universität HalleWittenberg). [5]
In 1850 was appointed professor of physics in the royal
artillery and engineering school at Berlin. Late in the same year
he delivered his inaugural lecture as Privatdocent in the
university. [11]In 1855, Clausius became a physics professor at
Other photos of Clausius.
the Polytechnic School in Zurich and two years later, in 1857, he
was appointed to the same position in the University of Zurich. In 1867 he moved to Würzburg as professor of
physics. [11] In 1869, he became a physics professor at the University of Bonn, where he remained until his
dereaction (death) in 1888. [9] American physicist Michael Guillen gives a fairly detailed biographical overview of
Clausius in chapter "Unprofitably Experience" on the second law in his 1995 book Five Equations that Changed the
World. [10]

Social mechanics
See also: Leon Winiarski

In circa 1880, Clausius gave a talk on “On the Energy Supplies of Nature and the Utilization of them for the Benefit of
Mankind” (published in book form in 1885), which, according to Spanish applied mathematics historian Jose Pacheco,
was said to have inspired Austrian science teacher Eduard Sacher to write his 1881 book Outline of a Mechanics of
Society. [8]

Praise | Tributes
The following are notes of praise and or tributes:
“Before Clausius, truth and error were in a confusing state of mixture, and wrong answers were confidently urged by
the highest authorities.”
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— Willard Gibbs (1889), “Rudolf Julius Emanuel Clausius” [13]

“The work of Clausius lies not on the shelves of libraries, but in the thoughts of men, and in the history of more than
one science.”
— Willard Gibbs (1889), “Rudolf Julius Emanuel Clausius” [7]

Quotes
The following are noted quotes:
“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.”
— Rudolf Clausius (1875), “Mathematical Introduction”
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Clausius entropy
In thermodynamics, Clausius entropy is a term used, in various publications, to differentiate between the original
1865 formulation of entropy, by German physicist Rudolf Clausius, and other more abstract formulations. Polish
physicist Michal Kurzynski outlines one take on this view as such: [1]
“The function S was introduced into thermodynamics at the phenomenological level by Clausius in 1865, and we this
call it the Clausius entropy, in contrast to the statistical Boltzmann-Gibbs entropy, being in general only a function of
the probability density.”
Many non standard variants of entropy, such as Shannon entropy, Hartley entropy, or Teachman-Shannon entropy,
among others exotics, exist, many having nothing to do with thermodynamics, yet are often named as such to make
an indirect claim to have something to do with universal laws.
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Clausius inequality
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In inequalities, the Clausius inequality, or
"inequality of Clausius", refers to the argument that
when a body is taken from an initial state, e.g. state
one, to a final state, e.g. state two, and then back
again to its initial state, the entropy S added to the
body S1 will not equal the entropy removed from
the body S2. In other words, S1 and S2 will be not be
equal and will thus be unequal:

hence an "inequality", of the form < or >, will be
found in the mathematical expression for the
change in internal energy (or its equivalent
potential) of the system. This is a state function way
of saying that caloric particles do not exist in the
sense that some of the heat Q of expansion, less the
heat of contraction, was converted into internal
molecular work, in an irreversible manner. There are 1911 definition of the “inequality of Clausius” by American
thermodynamics professor George Goodenough. [6]
different ways of expressing this concisely. American
thermodynamicist George Goodenough's 1911 expression of the Clausius inequality is:

In modern terms, the Clausius inequality often defined as: [1]

where the circle integral symbol means that the integration is done over the surface of the working substance over
the entire cycle, dQ is an inexact differential amount of heat, often signified as đQ or δQ, added to the body of
substance, T is the absolute temperature of the surface of the substance, the value of the integral equal zero for a
reversible or ideal cycle, and is less than zero for an irreversible cycle. [2] The equation is named after German
physicist Rudolf Clausius. The term "Clausius inequality" essentially is a mathematical synonym for the verbal version
of the second law of thermodynamics. A full reading of the Clausius' textbook The Mechanical Theory of Heat is
required to fully-understand the definition of the logic of the inequality as developed and utilized by Clausius.

Etymology
The expression, according to the 1875 views of Clausius, is a mathematical way of stating that the sum of
uncompensated transformations in a cyclical process must always be positive; and is thus an amendment of the proof
of the second main principle (second law) for variations of the body that are irreversible. [3]
At the turn of the 20th century the expression “Clausius’ theorem” was common. One definitive 1904 version of
Clausius’ theorem, from Irish mathematician William Orr, was: “if a body or system of bodies undergoes any
irreversible cycle of operations in which, in addition to interchanges of heat which may take place between different
parts of the system, it receives heat from (or gives heat to) any external bodies, then for the cycle (using the symbols
H for heat and θ for temperature)", the quantity:

is negative, where “δH denotes the small quantity of heat absorbed by any small portion of the system when at the
absolute temperature θ, whether this heat be supplied by conduction or by radiation, and whether by external
bodies or by any other part of the system, the double sign of the integration being used to indicate that the
integration is to be performed over the whole mass as throughout the cycle.”
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Simple proof
The simplified proof of the Clausius inequality goes
something like this. First, according to Carnot’s theorem:
[9]
“The motive power [or work] of heat is independent of
the agents [working substance] employed to realize it;
its quantity is fixed solely by the temperature
differences of the bodies [hot body and cold body]
between which is effected, finally, the transfer of caloric
[heat].”
as enunciated in 1824 by French physicist Sadi Carnot,
the efficiency, symbol eta η, of the Carnot engine ηc, or
perfect idealized engine, will always be greater than or
equal to the efficiency of any other type of heat engine
ηh, as expressed by the following inequality:

The Carnot efficiency (ηc) is the efficiency of an engine
where caloric is hypothetically conserved; a real heat
engine efficiency (ηh) is one where part of the heat is
irreversibly converted into internal work according to
the principle of the mechanical equivalent of heat. This
equality sign is the start of the derivation of the Clausius
Generic model of the basic heat cycle (or Carnot cycle).
inequality and thus the second law. [5] In short, what
this inequality says is that no engine operating between
two heat reservoirs, i.e. hot body and cold body, can be more efficient than a Carnot engine operating between the
same reservoirs, and by corollary the work output of any and all heat engines is a function of the difference in the
temperatures between the hot body T1 and cold body T2:

We can then call the efficiency η, of a given heat engine to produce work output, i.e. how efficient the engine is, by
ratio of its work output to heat input:

or, through a bit of simple derivation, this idealized efficiency, can be written in terms of temperature: [10]

and this will be the maximal possible efficiency that a heat engine can have. Carnot's efficiency inequality can then be
rewritten as such, when comparing the efficiency an ideal engine (right side of equation) with say the efficiency of
actual measured heat engine, say gas-engine or air-engine (right side of equation):

Note: the details of this last step, in the derivation, need to be studied further and tracked down. In any event, this
can be solved, through simple algebra, to show that:

or:
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Similarly, in the notation of Lebanese-born Danish physical chemist John Avery: [13]

Or form the original formulation in Clausius' 1854 theorem of the equivalence of transformations, the quantity:

is called the "double transformation" and will always have a positive. To exemplify, supposed one unit of heat Q = 1
flows into the working body, at a temperature of T1 = 300K, causing an expansion, then flows out of the working
body, at a temperature of T2 = 200K, then the equivalence value of the double transformation will be:

or 0.0017 units of transformation content change, i.e. entropy change in modern parlance. Hence, we conclude with
the view that in all natural processes are irreversible, and thus show an entropy increase in the working substance.
[8]
To give some comparison, in the original 1703 phlogiston model of heat, proposed by German chemist Georg Stahl,
heat was considered to be a type of matter called "phlogiston", symbol ϕ (phi), which left bodies when burned, but
could be restored to the original substance by supplying a replacement phlogiston from any material containing it,
whereby, in this model the transformation change four this double transformation would be of the form:

The central issue with this theory is that experiments were soon showing that heat seemed to be weightless and this
view was in fact proved in a 1786 experiment conducted by French chemist Antoine Lavoisier, wherein he let
phosphorus burn in air in a closed flask, and measured no appreciable change in weight, thus proving that "matter of
heat is weightless". In replacement of Stahl's "phlogiston", Lavoisier proposed the "caloric", a weightless fluid-like
particle of the composition of heat that was (a) indestructible, (b) actuated a repulsive force between the atoms of
bodies, (c) created a defining volume based on the number of caloric particles in a given body, and (d) could be added
or removed by contact with other bodies of higher or lower temperature or by combustion.

Rigorous proof
The actual full "proof" of the so-called Clausius
inequality, or Clausius theorem, as it is some
times called, is a bit illusive, being that there are
five different versions of this inequality
formulation, spread among three different
articles.To summarize the situation, (a) the proof
is hidden in the footnotes and verbiage of at least
three different memoirs (1854, 1856, and 1865),
(b) the sign or rather direction of the inequality
differs between the two main versions, which is
based on Clausius' differing assignment of the +
or – signs associated with the respective heat
Left: the 1856 version of the Clausius inequality tattooed in 2010 on the
flows (into or out of the working body) in the
arm of newly graduated philosophy student named Ivanka. [11] Right: a
respective manuscripts (1854 and 1865), (c) in
circa 1900 version of the Clausius inequality tattooed (or inked) in 2008
the early stage of development he toyed with the on the hand of a man, who views the total image as follows “the hand
represents the capacity of the human mind to analyze and understand
notion of what a variable N (as well as – N) that
natural phenomena [such as] the power and imperative of
he called the equivalence-value of all
irreversibility.” [12]
uncompensated transformations, and (d) the
unified proof seems to have been rewritten,
reworked, or regrouped to a certain unified extent in the second edition of his textbook, his chapter ten "On NonReversible Processes", in particular.
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Originally, the general outline of the proof, not in terms of inequalities, but rather equals signs, i.e. reversible
processes, was given by Clausius in his 1854 fourth memoir "On a Modified Form of the Second Fundamental
Theorem in the Mechanical Theory of Heat". He referred back to this, in retrospect, in an asterisk footnote in his 1865
ninth memoir "On Several Convenient Forms of the Fundamental Equations of the Mechanical Theory of Heat",
where he stated the integral of the differential units of entropy (dQ/T) entering or leaving the body over the cyclical
process is greater than equal. In the text of the ninth memoir, however, he uses a different sign convention, in which
he states that the integral of the differential units of entropy (dQ/T) entering or leaving the body over the cyclical
process is less than or equal to zero. This situation is summarized below:
Formulation

Date

Notes

Where "the integral extends over all the quantities of heat received by several bodies";
where N is the mathematical summation of all the equivalence-values involved in the
1854
process, i.e. the sum of the total number of positive transformations and negative
transformations.
Holds for a "reversible process, however complicated it may be, such that the
1854 transformations which occur must exactly cancel each other, so that their algebraic
sum is zero."
Where "Q signifies the heat imparted to the changeable body during a cyclical process,
and dQ an element of of the same, whereby any heat withdrawn from the body is to be
considered as an imparted negative quantity of heat. The integral is extended over the
whole quantity Q"; and where "N denotes the equivalence-value of all uncompensated
transformations* involved in a cyclical process"; where "N = 0 denotes a cyclical
1856
process that can be reversed" and where N > 0 denotes a cyclical process that is not
reversible, i.e. those in which uncompensated transformations necessarily arise" (to
note: Clausius does not use the famed inequality sign at this point, but instead
introduced the inequality verbally by stating that that for irreversible processes "the
magnitude of N has consequently a determinable and necessarily positive value."
Where "dQ is an element of heat given up by a body to any reservoir of heat during its
1862 own changes (heat which it may absorb from a reservoir being here reckoned as
negative)"; this expression holding for "every reversible cyclical process".
Where "dQ is an element of 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
1862
negative)"; this expression holding for "every cyclical process which is in any way
possible".
Based on the assignment that "a thermal element given up by a changing body to a
reservoir of heat is reckoned as positive, and element withdrawn from a reservoir of
1865 heat is reckoned negative"; and that this form is convenient in "certain general
theoretical considerations", for cyclical processes where the changes occur in a nonreversible manner.
Based on the assignment that "a quantity of heat absorbed by a changing body is
1865 positive, and a quantity of heat given off by it is negative", for cyclical processes where
the changes occur in a non-reversible manner.
1875
1875

1875
1875
Notice, specifically, the asterisk mark* used by Clausius in the 1856 version, which he cites to the following lengthy
footnote, which also has an extended end bracketed sub-footnote [] within it:
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* One species of uncompensated transformations requires further remark. The sources from which the changing
matter derives heat must have higher temperatures than itself; and, on the other hand, those from which it derives
negative quantities of heat, or which deprive it of heat, must have lower temperatures than itself. Therefore
whenever heat is interchanged between the changing body and any source whatever, heat passes immediately from
the body at a higher to the one at a lower temperature, and thus an uncompensated transformation occurs which is
greater the greater the difference between the temperatures. In determining such uncompensated transformations,
not only must the changes in the condition of the variable matter be taken into consideration, but also the
temperatures of the sources of heatwhich are employed; and these uncompensated transformations will be included
in N or not, according to the signification which is attached to the temperature occurring in equation (II). If thereby
the temperature of the source of heat belonging to dQ is understood, the above changes will be included in N. If,
however, agreeably to the above definition, and to our intention throughout this memoir, the temperature of the
changing matter is understood, then the above transformations are excluded from N.
One more remark must be added concerning the minus sign prefixed to N, which did not appear in the same
equation in my former memoir. This difference arises from the different application of the terms negative and
positive with respect to quantities of heat. Before, a quantity of heat received by the changeable body was
considered as negative because it was lost by the source of heat; now, however, it is considered as positive. Hereby
every element of heat embraced by the integral, and consequently the integral itself, changes its sign; and hence, to
preserve the correctness of the equation, the sign on the other side must be changed.
[The reason why, in different investigations, I have changed the significations of positive and negative quantities
of heat, is that the points of view from which the processes in question are regarded, differ according to the nature of
the investigations. In purely theoretical investigations on the transformations between heat and work, and on the
other transformations connected therewith, it is convenient to consider heat generated by work as positive, and heat
converted into work as negative. Now the heat generated by work during any cyclical process must be imparted to
some body serving as a reservoir or as a source of heat, and the heat converted into work must be withdrawn from
one of these bodies. Quantities of heat will receive appropriate signs in theoretical investigation, therefore, when the
heat gained by a reservoir is calculated as positive, and that which it loses as negative. There are investigations,
however, in which it is not necessary to take into special consideration the reservoirs or sources which receive the
heat that is generated, or furnish the heat that is consumed by work, the condition of the variable body being the
chief object of research. In such cases it is customary to regard the heat received by the changing body as positive,
and the heat which it loses as negative; to deviate from this custom, for the sake of consistency, would be attended
with many inconveniences. Researches on the interior processes in a steam-engine are of the latter kind, and
accordingly I have deemed it advisable to adopt the customary choice of signs.—1864]
This 1864 date is a bit difficult to track down, possibly referring to experimental work done by Clausius, but generally
seems to refer to his 1865 ninth memoir.
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Clausius postulate
In science, Clausius postulate refers to the
truncated view of thermodynamics, extended to
the operation of the universe, namely that the
laws governing the operation of the known
universe are energy conservation and entropy
increase, i.e. the first law and second law of the
mechanical theory of heat, aka thermodynamics.

Overview
In 1865, German physicist Rudolf Clausius
summarized the results of his now-mature
mechanical theory of heat, derived in the previous
15-years, via 9-memoirs, which he famously
enunciated during a reading at the Philosophical
A visual of the the Clausius postulate, namely that the constancy of
Society of Zurich on April 24th as follows:
energy and the tendency towards energy increase governs the
operation of the universe.

“For the present I will confine myself to the
statement of one result. If for the entire universe we conceive the same magnitude to be determined, consistently
and with due regard to all circumstances, which for a single body I have called entropy, and if at the same time we
introduce the other and simpler conception of energy, we may express in the following manner the fundamental laws
of the universe which correspond to the two fundamental theorems of the mechanical theory of heat: first, that the
energy of the universe is constant, second that the entropy of the universe tends to a maximum.”
Of note, the term "system" was not used by Clausius, but rather he employs the terms "body" or "working body", a
synonym of the 1824 term "working substance" (Carnot's term for system), all of which are equivalent to the
modern-day term "system" or "thermodynamic system" as any boundaried region space.

Stature
In the modern view, according to the Eddington rule (1928) and Einstein postulate (c.1940), the above statement by
Clausius is the foundation statement in all of science and human knowledge, will likely never be overthrown, and all
future theories will need to conform to the second law or become defunct.

See also
● Rosetta stone (and mistranslations)
● Hawking radia on
● Black hole thermodynamics
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Clausius tombstone
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In tombstones, Clausius tombstone is the marker for the final resting place for
German physicist Rudolf Clausius (1822-1888), the central founder of
thermodynamics, located in the Old Cemetery of Bonn (Alter Friedhor Bonn) in
Bornheimer Strasse, which is about 400m north of Bonn station. [1] A stone
cross is on the top of the gravestone, letters on the stone are painted gold, and
the gravestone is enclosed by a low iron fence.

Location | Map
The following map shows the location of the Clausius tombstone, to the right at
the West Entrance, at Bonn cemetery:

Left: the Clausius tombstone, in Old
Bonn Cemetery, the burial place of
German physicist Rudolf Clausius.
Right: a video documentary on Old
Bonn Cemetery, explaining how most
of the founding professors of the
University of Bonn are buried here.

See also
● Gibbs tombstone
● Boltzmann tombstone
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Clausewitz, Carl
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In hmolscience, Carl Clausewitz (1780-1831) was a Prussian general noted for his
moral, i.e. “moral force”, and romantic theory of warfare, who in his 1832
posthumously-published treatise On War, used the principle of friction to distinguish
real war from the mechanical, Newtonian world. [1]

Thermodynamics
Puzzlingly, there exist a number of publications making seemingly anachronistic
statements that Clausewitz, in his work, employed some type of “thermodynamic”
logic in his friction theory based war theories, in the years when thermodynamics just
in initiation (Sadi Carnot, 1824) and not yet even founded (Rudolf Clausius, 1850) or
coined (William Thomson, 1854) for that matter. [2] English complexity theory
economist Antoione Bousqute, in 2008, to cite one example, stated the following: [3]
“Thermodynamic thought also expressed itself in the writings of Carl von Clausewitz
who recognized the essentially dynamic and irreducibly unpredictable nature of war,
and theorized the inevitable friction and fog inherent in military operations.”
Investigation will be needed to determine the roots of the assertions.

Quotes
The following are relevant quotes:
“War is a continuation of politics by other means.”
— Carl Clausewitz (c.1820), cited in Crimson Tide (22:50)
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Clay creation
myth
In science, the creation from clay
theory, or "clay creation myth", is
a defunct scientific theory that
humans originated at a certain
point in time in the past when a
certain god took clay from the
ground, molded it into the shape
of a human, then brought it to
‘life’, by giving the clay mold
either the breath of life, some
type of imparted spirit, or by
stealing fire from the heaven to
animate the clay, after which the
clay-formed humans began to
reproduce and grow.

Clay
The substance called clay (Ѻ) is a
naturally occurring aluminum
silicate (Al2(SiO3)3,) composed

Top: The Egyptian god Khnum (right),
creating two humans from clay, on his
potter's wheel, seated next to the goddess
Isis (left), who is imparting the breath of life
into the clay figures by pointing the ankh at
their nostrils. Right: Khnum making the
pharaoh out of clay on his potter's wheel at
the Temple of Khnum at Esna (323-30BC).
[12]
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primarily of fine-grained minerals, including: Andalusite (Al2SiO5), Sillimanite (Al2SiO5), and Kyanite (Al2SiO5). In this
sense, early clay origin views would posit a human to be:
Human = f{Al, Si, O}
a type of 3-element chemical structure. Each of these elements are found in the modern human molecular formulas.

Races
A latter aspect of the clay creation myth is that the the different races of the land, as distinguished between the
colors white, yellow, and brown, resulted from differences in the color of the clay used to make the humans. Chinese
people, for example, were said to have been made from yellow clay.

Adam and Eve
In circa 300BC, the Egyptian version of the creation of humans from clay on Khnum's potter's wheel, became
monotheistically rewritten into the story of Adam and Eve and the Garden if Eden:

Modern
The following is the modern physicochemical understanding of human origins, via thermodynamically quantifiable
chemical synthesis:

Original version | Heliopolis creation myth
The origin of the “creation by clay” theory of human origins, seems to have originated in 3100BC in the ancient
Egyptian city of Heliopolis, where, in the framework of Ra theology, it was theorized that creator fire god Atum, was
self-generated or rather born out of a mound of mud (or clay), after which he created the first two forms of life, Shu,
his son, and Tefnut, his daughter, via "breath" and "spit", respectively.
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Khnum

The ram-headed god Khnum (center) fashions a
man (left) from clay upon his potter’s wheel,
while the ibis-headed god Thoth (right) stands
behind and records the number of years (see:
aging) allotted to the man. [13]

A latter spin-off off the Heliopolis creation model, held humans were
said to have been formed in a similar manner, to the birth of the sun
(Ra) out of the Nile soil (Nun), according to which ram-headed god
Khnum made people from clay, on his potter’s wheel, in the waters of
the Nile.
One of the earliest mentions of Khnum associates him with the
Nile flood: namely a third dynasty (2686-2613BC) inscription by King
Zoser, per guidance of Egyptian polymath Imhotep, on the rocks at
Sehel Island, near Elephantine (his main cult center), records a sevenyear famine and states that Khnum would let the Nile flood once
again if his temple was renovated. His height of power came in the
years 332BC-395AD, during the Greek and Roman periods, centered
at Elephantine Island, where rams sacred to Khnum were
mummified, elaborately wrapped, decorated with gilded masks, and
placed in stone sarcophagi. [13]
Since the annual flooding of the Nile brought with it silt and
clay, and its water brought life to its surroundings, he was thought to
be the creator of the bodies of human children, which he made at a
potter's wheel, from clay, and placed in their mothers' wombs. [1]

God made the first woman from Adam's rib
In the Biblical version of the Heliopolis creation myth, the first woman was made from Adam's rib. This is a re-write of
the original Egyptian version of how Shu, the sky-air god, son of Atum (Re) and father of Geb (earth), "pulled Nut (sky)
from Geb's body" and separated heaven and earth. In short, the Biblical story of God creating Adam from clay and
Eve from Adam's body, and their three sons (Cain, Abel, and Seth), is de-deification re-write of the story of Atum-Re
self-generating out of the Nun or formless water of beginning to create Geb and Nut and their three offspring sons
(Osiris, Horus, and Set). [9] In Surah 4:1 of the Quran, this "creation of women" story is re-stated as such:
"O people! be careful of (your duty to) your Lord, Who created you from a single being and created its mate of the
same (kink) and spread form these two, many men and women"
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Derivatives
The original Egyptian creation by clay prototype yielded may
spinoffs derivative theories in the centuries to follow: [2]
In 1700BC Sumerian mythology, the birth goddess Nammu, of
the watery depths, was said to have molding clay into the
shapes of humans and bringing the molds to life to be a
workforce replacement for the gods in the maintenance of
the land.
In the 1500BC Babylonian creation epic Enuma Elish, the
goddess Ninhursag was said to have created humans from
clay. Made from clay, a living being in this version is said to be
possessed of a breath-life-force called napistu, cognate with
the Hebrew word nefesh. [7]
In 800BC Greek mythology, it is said that Prometheus made
man of clay and stole fire from the heaven to animate them,
a type of animation fire which came to be known as
Promethean heat. [3]
According to 500BC book of Genesis. [6]
"And the Lord god formed man of the dust of the ground,
and breathed into his nostrils the breath of life; and man
became a living soul."
The first human was called "Adam", the Hebrew word for
‘clay’. The part about the living soul is a re-write of the
various Hymns of Khnum centered around the annual festival
in the ancient city of Esna as carved into the walls of the
Temple of Esna. The Morning Hymn, in particular, associates
Khnum with Amun, Re, and Shu (the breath of life god).
The Great Hymn to Khnum (built during the Ptolemaic period
323-30BC), as inscribed in the Esna temple, which was sung
at the feast of installing the potter’s wheel, celebrated on the
first day of the month of Phamenot, Khnum is described as
being born of the Nun and the creator of all life; and in the
section entitled The Diverse Forms of Khnum, Khnum is
described as “in first of towns, he is Ba-of-Re, fashioning
people throughout the land; at lunyt, he is Ba-of-Shu,
modelling people on his wheel; in Shas-hotep, he is Ba-ofOsiris; he is Horus-Metenu in Semenhor, etc.”, created “all
beings since god’s time, there are alive and abiding, like Re
rising and setting” and their “ka (spirit) will not perish.” This
model seems to be essentially starting point for the model of
the God of Christianity and later Islam.

The Hymn of "The Diverse Forms of Khnum", as carved
onto the walls of the Temple of Esna, which was built
during the Ptolemaic period (323-30BC), following the
conquest of Egypt by Alexander the Great in 332BC,
outlining the essential points of the monotheism-model
that would later be crafted into the description of the God
Alexander the great
The conquest of Egypt by Alexander the great in 332BC seems of Christianity and of Islam. [10]

to have been the start of what would eventually become,
seven centuries later, Christianity or the new state religion of Egypt, an edict made official by Roman emperor
Theodosius I’s 391 decree that made Christianity the official state religion of the Roman Empire.
When Alexander was thirteen years old, Philip began to search for a tutor. Many people were passed over
including Isocrates and Speusippus, the latter of whom was Plato's successor at the Academy and who offered to
resign to take up the post. In the end, Philip offered the job to Aristotle, who accepted, and Philip provided the
Temple of the Nymphs at Mieza as a classroom. In return for teaching Alexander, Philip agreed to rebuild Aristotle's
hometown of Stageira, which Philip had razed, and to repopulate it by buying and freeing the ex-citizens who were
slaves, or pardoning those who were in exile.
Mieza was like a boarding school for Alexander and the children of Macedonian nobles, such as Ptolemy,
Hephaistion, and Cassander. Many of those studying by Alexander's side would become his friends and future
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generals, and are often known as the 'Companions'. At Mieza, Aristotle taught Alexander and his companions about
medicine, philosophy, morals, religion, logic, and art. Under Aristotle's tutelage, Alexander developed a passion for
the works of Homer, and in particular the Iliad; Aristotle gave him an annotated copy, which Alexander was to take
on his campaigns.
In 332 BC, Alexander conquered Egypt with little resistance from the Persians. He was welcomed by the Egyptians as
a deliverer. He visited Memphis, and went on pilgrimage to the oracle of Amun at the Oasis of Siwa. The oracle
declared him to be the son of Amun-Re (Ra). He conciliated the Egyptians by the respect which he showed for their
religion. While Macedonians commanded military garrisons, including at Memphis and Pelusium, Alexander left the
civil administration in local control; initially there were two, later one governor. Alexander founded a new Greek city,
Alexandria, to be a major commercial port. This city, where Alexander was buried, grew, quickly becoming as well
Egypt's administrative capital and an intellectual centre.

Islam
In 642, Alexandria was captured by the Muslims, who were given militant instructions, by order of the Caliph Omar, in
regards to the ‘books in the royal library’, namely those scrolls that survived the first burning, that ‘if those books are
in agreement with the Quran, we have no need of them; and if these are opposed to the Quran, destroy them.’ In
some way or another the, during this period of Muslim-run Alexandria, the Khnum creation of humans from clay
theory found its way in to the Qur'an as the standard explanation for human origins.
According to 630AD Qur'an , the god Allah created man from clay by shaping clay into human form and breathing a
spirit into him: [5]
“We created man from sounding clay, from mud moulded into shape [altered black mud].”
— Surah 15:26 (Ѻ)(Ѻ)

“We created man from the ‘essence’ (Ѻ) [ﺳ َﻼﻟَ ٍﺔ
ُ ] [strain, quintessence, extract, parentage] of clay; we made out of that
lump bones and clothed the bones with flesh; then we developed out of it another creature [woman].”
— Surah 23:12-14 (Ѻ)(Ѻ)(Ѻ)

“Who perfected everything which He created and began the creation of man from clay.”
— Surah 32:7 (Ѻ)

“Then inquire of them: Is it they who are stronger in structure or other things We have created? We created them
from sticky clay.”
— Surah 37:11 (Ѻ)

“I am going to create a human being out of clay. When I have formed him and breathed My Spirit into him, fall down
in prostration to him!”
— Surah 38:71-72 (Ѻ)

“He it is who created you from dust, then from a sperm-drop, then from a leech-like clot, then brings you forth as a
child.”
— Surah 40:67 (Ѻ)

A number (Ѻ) of confusions and contradictions in the Quran, as pertains to what man was created out of (congealed
blood [§96:1-2], water [§25:45], clay [§15:26], mud [§15:26], dust [§30:20], sperm drop [§40:67], drop of clot
[§23:12-14]). The following is a general recipe on how to make a human according to the Quran:
1. Add: blood, clay, sperm, water, mud, and dust
2. Shake well
3. Mold into shape of human [§15:26]
4. Place it as in a safe lodging [§23:12-14]
5. Breath a created soul into it [§38:72]
(add discussion)
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Golem
A artistic rendition of a golem, by Philippe Semeria (1999), shown adjacent, the
Hebrew version of human origins according to the mystical book Kabbalah,
according to which a living human is made by shaping clay into the form a
human, putting the word emeth (truth) on its forehead, and hovering the shemha-mephorash (YHWH) over it; to reverse the process, and return the golem to
lifeless clay, the first character of emeth is erased to leave meth, Hebrew for
‘dead’. [11]

Other derivatives
● Mayan myth holds that Tepeu and Kukulkán (Quetzalcoatl) made the ﬁrst
humans from clay, but they were unsatisfactory.
● The Māori people of New Zealand believe that Tāne Mahuta, god of the
forest, created the first woman out of clay and breathed life into her.
● In Akkadian literature, the crea on from clay model is the dominant image of
the origin of man.
● In Africa, the Yoruba culture holds that the god Obatala likewise created the
human race.
● In Chinese myth, the goddess Nuwa created the ﬁrst humans from mud and
clay.

A golem, the Hebrew-Kabbalah
version of the clay creation myth; the
golem legend held sway up through
the Holocaust (1945), many believing
in the golem as the guardian of the
Jews in the ghetto. [11]

Philosophical implications
The premise of humans deriving from clay, dirt, dust, and or mud, depending on description, has deep philosophical
implications, particularly when it comes to questions of purpose or meaning. The following, below (left), shows a
2010 tattoo saying “lucky me, lucky mud”, on a young women’s back, which is a truncated meaning of the a
discussion between God and mud, below (right), in American writer Kurt Vonnegut’s 1963 Cat’s Cradle, on purpose in
the context of the creation by clay myth as it is known to most Abrahamic faiths as the Adam and Eve story as told in
the story of Genesis; a section of which is shown below: [14]

(add discussion)

See also
● Soul mate
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Cleveland, Cutler
In ecological economics, Cutler Cleveland (c.1958-) is an American earth scientist noted
for his 1999 article “Biophysical Economics: From Physiocracy to Ecological Economics
and Industrial Ecology”, which attempts to summarize “biophysical economics”, which
he defines as Alfred Lotka’s 1924 coining, along the way giving a fairly a decent
historical overview of early attempts to incorporate thermodynamics ideas into
economics, such as done by Sergei Podolinsky, Friedrich Engels, Wilhelm Ostwald,
Frederick Soddy, Nicholas Georgescu, among others. [1]
Cleveland is also a noted topic editor for a number of energy dictionaries and
encyclopedias, albeit written from the “energy and the environment” point of view
rather than the “physics and thermodynamics” perspective; and is one overseers of the
online Encyclopedia of Earth. In 2007, Cleveland launched a beta-stage online Energy
Library (2007-2009), which contains a number of articles on energy in a general sense;
the site, however, seems to be abandoned, and is riddled with errors, e.g. the timeline
of the site lists Hermann Helmholtz as having conceived the theory that the sun derives
its energy from gravitational contraction in 1854, whereas the snippet article on the
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same topic lists 1869; and seems to lack a consistent URL.

Education
Cleveland completed his BS in ecology and systematic from Cornell University in 1980, his MS in marine science at
Louisiana State University in 1982, and his PhD in geography at the University of Illinois at Urbana-Champaign in
1988. Cleveland currently is a professor in the department of geography and the environment at Boston University.

References
1. Cleveland, Cutler, J. (1999). "Biophysical Economics: From Physiocracy to Ecological Economics and Industrial
Ecology." (PDF) In Bioeconomics and Sustainability: Essays in Honor of Nicholas Gerogescu-Roegen (pp. 125-154), J.
Gowdy and K. Mayumi, Eds. (Edward Elgar Publishing, Cheltenham, England).
2. Theory that the sun's energy is gravitational - Energy Library.

Further reading
● Cleveland, Cutler J. and Ayres, Robert U. (2004). Encyclopedia of Energy. Elsevier.
● Cleveland, Cutler J. and Morris, Christopher. (2009). Dictionary of Energy. Elsevier.
● Cleveland, Cutler, J. (2009). Concise Encyclopedia of the History of Energy. Academic Press.

External links
● Cutler J. Cleveland – Wikipedia.
● Cutler Cleveland – Encyclopedia of Earth.
● Cleveland, Cutler J. – WorldCat Identities.
● Cutler J. Cleveland (faculty) – Boston University.

Close to equilibrium
In thermodynamics, close to equilibrium or near equilibrium are processes quantified by the following condition:

signifying a negative Gibbs free energy change ΔG much less than 1.5 kilo-joules per mol. [1] The name near
equilibrium thermodynamics is sometimes used as the branch of thermodynamics that studies these types of
processes.
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Closed
In thermodynamics, closed refers to a system surrounded by a boundary across which energy, in the form of work or
heat, but not matter, may pass or be exchanged with its surroundings. [1] In this sense, a "closed system" can only
have an energy interaction with its surroundings.

See also
● Open
● Isolated
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Clough, Arthur
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In hmolscience, Arthur Clough (1819-1861) was an English poet, Goethe-disciple,
assistant to Florence Nightingale, friend of James Froude at Oxford, noted for his 1849
elective affinities influenced long poem Amours de Voyage (Loves to Travel), which
gives a materialistic natural forces take on love.

Amours de Voyage
The following section seems to capture Clough’s Goethean-influenced take on the
affinities of love issue:
“Juxtaposition is great,—but, you tell me, affinity greater.
Ah, my friend, there are many affinities, greater and lesser,
Stronger and weaker; and each, by the favour of juxtaposition,
Potent, efficient, in force,—for a time; but none, let me tell you,
The first four lines, to note, seem to be a direct restatement of Goethe's 1796 Third
Lecture on Anatomy. (Ѻ)
Save by the law of the land and the ruinous force of the will, ah,
None, I fear me, at last quite sure to be final and perfect.
Lo, as I pace in the street, from the peasant-girl to the princess,
Homo sum, nihil humani a me alienum puto,—
Vir sum, nihil faeminei,—and e'en to the uttermost circle,
All that is Nature's is I, and I all things that are Nature's.
Yes, as I walk, I behold, in a luminous, large intuition,
That I can be and become anything that I meet with or look at:
I am the ox in the dray, the ass with the garden-stuff panniers;
I am the dog in the doorway, the kitten that plays in the window,
On sunny slab of the ruin the furtive and fugitive lizard,
Swallow above me that twitters, and fly that is buzzing about me;
Yea, and detect, as I go, by a faint but a faithful assurance,
E'en from the stones of the street, as from rocks or trees of the forest,
Something of kindred, a common, though latent vitality, greets me;
And to escape from our strivings, mistakings, misgrowths, and perversions,
Fain could demand to return to that perfect and primitive silence,
Fain be enfolded and fixed, as of old, in their rigid embraces.”
— Arthur Clough (1849), Amours de Voyage, Canto III (VII Claude to Eustace) (Ѻ)

In 2006, American literature professor Stefanie Markovits abstracted Clough's Loves to Travel as follows: [1]
“Why, Claude wonders, should he fall for Mary rather than some other girl who would be equally suitable and equally
attractive? Is love just the chance collision of two people who are, as the saying goes, in the right place at the right
time—a kind of lucky hit in the dark? ‘Juxtaposition’, within the frame of Amours, fits into two sets of metaphors. The
first of these is chemical and has to do with the concept of elective affinities: the idea that elements having inherent
tendencies to form combinations and that they will combine and recombine according to these tendencies when
placed in solution with each other. Goethe had explored the social and sexual implications of the concept in his novel
Die Wahlverwandtschaften (1809), a work that obviously influenced Clough’s reflections on the subject of Amours.
Goethe’s novel is really more of a thought experiment [see: Goethe love thought experiment] about enlightenment
than anything else. In it, a hyperrational couple invite into their home a pair of outsiders, only to discover that the
foreign elements bring with them dangerous forces of elective affinity. The four main characters find themselves
reshuffling their relations according to these affinities, and the results are devastating.”
(add discussion)
Poetry historian Benard Richards (2001) summarizes things as follows: [2]
“In this poem sexual attraction seems not so much a matter of minds as of blind natural forces - a materialist version,
perhaps, of Goethe's mystical ‘elective affinities’. We are not very far from the spirit of Huxley’s notorious pamphlet
‘On the Physical Basis of Life’ (1862)”
(add discussion)
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Cobley, Dan
In human physics, Dan Cobley (c.1960-) is an English physicist and marketing director
noted for his 2010 TED talk in which he discusses how as the marketing director for
companies such as Google, Capital One, and Ask Jeeves, he employs physics concepts
such as Newton's second law, Heisenberg's uncertainty principle, the scientific method,
and the second law of thermodynamics to explain the fundamental theories of
branding. [1]

Newton’s second law
In his 2010 TED talk on marketing and physics, Cobley first introduces the following
form of Newton’s second law: [2]

which states that force F equals mass m of a body or object times its acceleration a; the
arrow hat signifying a vector quantity, namely a value with magnitude and direction. He
rearranges this equation to the form:

which he says means that:
“For a larger particle or larger mass it requires more force to
change its direction. It’s the same with brands. The more
massive a brand the more baggage it has the more force is
needed to change its position.”
Examples he gives include the conclusion that Hoover found it
difficult to convince the world it was anything more than
vacuum cleaners; why Anderson Consulting had to rebrand as
“Accenture”; and why companies like Unilever and Procter &
Gamble keep brands separate (adjacent) rather than having
one giant parent brand. He summarizes this by saying that:
“The physics is the bigger the more massive an object the
more force is needed to change its direction. The marketing is
the bigger the brand the more difficult it is to reposition it.”
Cobley's marketing physics diagram.

The suggested conclusion is to lean towards using a portfolio
of brands or new brands for new ventures.

Thermodynamics
In regards to marketing and thermodynamics, Cobley cites the following time derivative version of the second law:

which he says represents entropy increase, as mandated by the second law, where he defines entropy as the
measure of the disorder of a system. He then goes on argue that in marketing these means that, in the modern
internet age, as soon as a brand is uploaded, with the high-speed tools available to Internet users, the brand soon
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becomes dispersed, modified, and changed to the “more chaotic”. He goes on to state that this “distribution of brand
energy” gets the brand closer to the people, more in with the people. The distribution of energy, he says is a
democratizing force, which is ultimately good for brands. He concludes with:
“The lesson from physics is that entropy will always increase, it’s a fundamental law. The message from marketing is
that your brand is more dispersed, you can’t fight it, so embrace it and try to find a way to work with it.”
One salient issue in this argument, aside from the fact that Gibbs free energy is the central driving force of marketing,
is that he utilizes the rather unsound Atkins-Lambert dumbed-down “energy dispersal” interpretation of the second
law and of entropy, with has little fundamental basis to it.

Heisenberg's uncertainty principle
On extrapolating the uncertainty principle into marketing, Cobley first gives the following version of the uncertainty
principle:

which he says means that means that it’s impossible to measure the state, namely both the position x or momentum
p of a particle, because the acts of measuring the particle changes it, where ħ is the reduced Planck’s constant.
As with most cases of the use of the uncertainty principle extrapolated up to the human interaction scenario,
however, the model leans towards the far end of unsound analogical extrapolation. [3] He says that just as when a
particle is changed during the act of observation, namely when the momentum of the photon of light perturbs the
momentum of particle, so to does the act of observing a consumer change their behavior. One of several examples he
gives is that when surveyed people hardly admit to searching for porn, yet according to Google this is the number one
searched for term. What Cobley is alluding to here, however, sounds more along the lines of the double blind placebo
controlled issue, reputation affect issue, or peer observation affect, etc., than that of quantum mechanical
uncertainty. The marketing message is try to measure what consumers actually do rather than what they say they’ll
do.

Scientific method
Cobley states on the scientific method (which is said to have originated in the work of Francis Bacon) that you cannot
prove a hypothesis though observation you can only disprove it. What this means is that you can gather more and
more data around an hypothesis, which may strengthen it, but it will never conclusively prove it, and only one
contradictory date point can blow the theory out of the water. He gives the example of the BP oil spill brand
tarnishing, the Toyota break problem recall brand tarnishing, and the Tiger Woods fall from grace, as examples.
He gives the example of how the one robust data point of Nicolaus Copernicus to "blow" Ptolemy’s geocentric
model out of the water. The parallel for marketing is that one can invest for a long time in a brand, but a single
contrary observation on that positioning will destroy consumer’s belief.
This extrapolation of Copernicus "blowing" Ptolemy away with one single contrary observation, however, is a bit
truncated, being that the Nun cosmology (3100-2040) based geocentric model (130AD) was not blown out of the
water in a single day, but rather it took nearly five millennia, from the time of Aristarchus of Samos (c. 270 BC) up
well past the time of Galileo Galilei’s Dialogue Concerning the Two Chief World Systems (1632), a defense of the
heliocentric system, a publication for which he was put under house arrest for, to overthrow the 3100BC earthcentric model of the universe.
In conclusion, the real marketing extrapolation, in regards to established brand overturn, is that some brands
have deep unconsciously rooted connections of trust that are difficult to overturn in spite of evidence to the contrary
and thus established brands may take centuries to overturn, in spite of their shortcomings.

Education
Cobley completed a BS in physics (his first degree) at Oxford, prior to going into marketing. Cobley worked as vice
president of branding and marketing for Capital One and was the marketing director of Ask Jeeves. In 2006, he
became director of marketing at Google for central and northern Europe.
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Cohen, Bernard
In hmolscience, I. Bernard Cohen (1914-2003) was an American history of science
scholar—the first American PhD in the history of science—noted for a number of
publications, beginning in the 1994, on the overlap of the natural sciences and the
social sciences, and the history of some social Newtons in general, in what seems to
have been a reaction followup to the publication of Philip Mirowski's famously
provoking More Heat Than Light (1989).

Social Newtons
In 1994, Cohen outlined, somehow, how Irish-born English philosopher George
Berkeley developed or had some type of “Newtonian sociology”. [1] In 2008, Cohen
cited 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 wellworking monarch with the systems of the universe, employing some type of social
gravitation theory. (Ѻ)

Einstein
Cohen's April 1955 interview with Albert Einstein was the last Einstein gave before his reaction end (death); published
that July in Scientific American.
In 1985, Cohen, in his Revolution in Science, discussed Einstein’s views on the so-called Maxwellian revolution. [3]

Quotes
The following are noted and or representative quotes:
“The study of the interaction between the natural sciences and the social sciences has been a grossly neglected field
of study.”
— Bernard Cohen (1993), “Analogy, Homology, and Metaphor in the Interaction between the Natural Sciences and Social Sciences,
Especially Economics” [2]

References
1. (a) Cohen, I. Bernard. (1994). “Newton and the Social Sciences: with Special Reference to Economics, or, the Case
of the Missing Paradigm”, in: Natural Images in Economic Thought: Markets Read in Tooth and Claw (editor: Philip
Mirowski) (§3). Cambridge University Press.
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Conjugate variables

In thermodynamics, conjugate variables or “conjugate pairs” are sets of intensive X and extensive x variables whose
product Xdx has the dimensions of energy. [1] A central example of a conjugate pair is pressure-volume work, where
the multiplication of the intensive variable pressure P by the extensive variable volume dV equates to an amount of
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spatial work energy dW done. Other conjugate pairs are listed below:
Intensive
Variable

Extensive
Variable

Energy

Function Product

Person

Pressure P

Volume dV

pressure-volume work

δW

pdV

Clapeyron (1834)

Temperature
T

Entropy dS

internal work
(transformational
content energy)

δQ

TdS

Clausius (1865)

Chemical
potential μ

Particle number
dn

species transfer work

μdn

Gibbs (1876)

Force F

Length dx

stress-strain work

Fdx

Hooke (1660)

Electromotive
Charge de
force ε

electrical work

εde

Gibbs (1876) Helmholtz (1882)

Surface
tension γ
(superficial
tension σ)

Surface area dA
(area of surface
considered s)

surface work

γdA
(σδs)

Gibbs (1876)

Gravitational
potential ψ

Mass dm

gravitation work

ψdm

Electric field
E

Electric dipole
moment dp

electric polarization

Edp

Magnetic
field B

Magnetic
moment dm

magnetic polarization

Bdm

The general use of the conjugate pairs perspective is that one can quantify the internal energy of a system as the sum
of the conjugate variables. In short, with any extensity xi (extensive variable) it is always possible to associate a
tension variable Xi (intensive variable):

which is called the "conjugate", whereby, according to the first law, the change in internal energy dU of a system is
given by the summation of the product of the conjugate pairs:

The right side of this expression is what is called a Pfaffian form. To give a simple example, in the process whereby an
indefinitely small quantity of heat dQ (which according to German physicist Rudolf Clausius is equal to the product
TdS) is imparted to a body, thus causing a certain amount of pressure-volume work to be done, in accordance with
Boerhaave's law, the change in the internal energy will be the heat added less the work done:

which is the first and the second law of thermodynamics combined into an analysis of the process. [3]

History
It is difficult to track down the origin of this topic, although it might be derived from the homogeneous function of
Swiss mathematician Leonhard Euler. [4]
One of the first to summarize this as a “work principle” seems to have been Danish physical chemist Johannes
Bronsted who in a 1946 monograph, reprinted in 1955 as Principles and Problems in Energetics, summarized the main
topics in thermodynamics in terms of energetics. [2] In particular, he stated that the overall work ∆W performed by a
system is the sum of contributions due to transport of extensive quantities ∆Ki across a difference of "conjugated
potentials" Pi1 - Pi2:
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in which Pi1 - Pi2 may be T1 - T2 (thermal potential difference), μ1 - μ2 (chemical potential difference), or ψ1 - ψ2
(electric potential difference) and ∆Ki will be ∆S (quantity of entropy), ∆n (quantity of substance), or ∆e (quantity of
electricity), respectively .
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Cold
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In science, cold, as contrasted with “hot” (i.e. hot body),
refers to a description a body (i.e. cold body), or system,
whose internal parts have a lower state of “motion”
(Bacon, 1620), gauged, via zeroth law, by a third body, the
thermometer, which discerns the relative state of motion,
or temperature; which decreases to a minimum at
absolute zero, according to the third law. [1]

Overview
In the 18th century, Robert Boyle did some of the first
experimental work on the so-called "power of the cold",
e.g. by measuring the weight required to hold a cork in a
bottle as the liquid in it froze and expanded during the
night. The descriptor “cold” is rooted in the framework of
the zeroth law of thermodynamics.

Human thermodynamics
French political theorist Charles Montesquieu, in his 1748
The Spirit of the Laws, discussed differences in behaviors
of people in hot vs. cold climates. Camille Flammarion
wrote about the apocalyptic vision often called "heat
death", but also in the sense of average temperature
becoming very low, also used the expression "cold death".
French anthropologist Claude Levi-Strauss theorized on
the nature of hot societies and cold societies.

A 1768 rendition of English physicist and chemist Robert
Boyle’s circa 1660 bird in vacuum experiments, by English
artist Joseph Wright, somewhat incorrectly entitled “An
Experiment on a Bird in an Air Pump” (incorrect on the fact
that the bird as depicted is in a vacuum bulb, and not in the air
pump); a noted thermodynamics anecdote: the odd
experiment done so to test and hence disprove English
scientist Thomas Hobbes' "wind theory of cold". [2]

Thermal music
See main: Music chemistry; Music thermodynamic

The following are pop culture examples of the thermal word “cold” used in telling descriptions of emotional states:
Lyric: “You see, I haven’t been the same since that cold November day.”
Song: “Where do Broken Hearts Go” (1988), Whitney Houston.
Lyrics: “Nothing lasts forever,
and we both know hearts can change;
and it’s hard to hold a candle
in the cold November rain.”
Song: November Rain (1992), Guns N’ Roses
Lyrics: “From this dark, cold hotel room
And the endlessness that you feel
You are pulled from the wreckage
Of your silent reverie”
Song: Angel (1997), Sarah McLachlan
Lyrics” “It’s cold outside but between us it’s worse in here.”
Song: I hate this part (2008), Pu**Y Cat Dolls
It is difficult to say, of the above, whether they are depictions of aspects of human endergonic reactions or possibly
human endothermic reactions?

Quotes
The following are related quotes:
“The cold has philosophical value of reminding men that the universe does not love us. Cold as absolute as black
tomb rules space; sunshine is a local condition, and the moon hangs in the sky to illustrate that matter is usually
inanimate.”
— John Updike (date) [1]

“It will be a cold day in hell before I sleep with you.”
— Theresa Banyan (c.1990), comment to freshman Mick White

See also
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● Absolute zero
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Cold body
In thermodynamics, a cold body is the body of lower
temperature, in the structure of a heat engine, as compared
to another, called the hot body, in which it is elevated. In
equation form:
TA (hot body) > TB (cold body)
The cold body is typically referred to as the condenser or
refrigerator, typically a stream of cool water, which is
sprayed onto the working body during the contraction phase,
which serves as a heat sink, as contrasted with a heat source
(the boiler), readily able to take up or absorb heat from the
working body of expanding and contracting substance
(typically water) in side of the piston and cylinder.

History
The definition of the cold body was defined by French
physicist Sadi Carnot in 1824 in his description of the
production of motive power in steam engines or heat
engines, in which he utilized the logic of the cycle or Carnot
cycle. To quote:
“The production of motive power [work] in the steam engine Hot body, cold body, working body diagram or view
of the Carnot engine.
is due the transportation of caloric [heat] from a warm body
to a cold body, i.e. to its re-establishment of equilibrium—an equilibrium considered as destroyed by any cause
whatever, by chemical action, such as combustion, or by any other.”
This terminology was taken up French engineer Emile Clapeyron in 1834 who graphically described the Carnot cycle
utilizing the hot body / cold body terminology. [2]

Human thermodynamics
In studies of human thermodynamic systems, the location of the cold body is an intricate subject of study. The basic
model of any generic social system is that the cool night sky acts as the cold body. In studies of small number human
molecule interactions, a cold body can be distinguished by a facet of perceptual physical or mental anti-beauty
qualities. When a relationship grows "cold" for example, it signifies a point in time when the relationship is said to
stop "working", as in "its not working between us anymore", a state signified by a volume contraction, in that a
person in this state has no energy or drive to get out and be productive goal-driven person in life. In another sense,
cold people are said to absorb energy from others. In these types of studies, the determination of where the three
different bodies (hot, cold, and working) are becomes a very complicated subject. [3]
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Cold spot
In paranormal theory, a cold spot is localized area of temperature decrease, measured via an infrared thermometer,
which is hypothesized to be representative of a ghost, dead person, paranormal activity. The subject seems to be
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more along the lines of folklore, but nevertheless, a few people have attempted to explain the postulate of cold spots
using the laws of thermodynamics. In the 2008 book Stalking Darkness, American physicist and paranormal
researcher Brian Schill attempts to explain cold spots as anomalous regions of energy absorption, supposedly left by
ghosts, in terms of the third law of thermodynamics. [1] In circa 2009, American paranormal researcher formulated a
loose hypothesis called the “thermodynamic macroscopic transference hypothesis” to explain how cold spots are
formed. [2]
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Colding, Ludwig
In hmolscience, Ludwig Colding (1815-1888), Ludvig (in Danish), was a Danish civil
engineer noted for his 1840 "perpetuity of force" theory and his 1843 attempt to
measure heat generated by a brass sled on tracks of various constitution, one of the
first mechanical equivalent of heat experiments, data from which he aimed to establish
a force conservation theory in order to validify the theory of the immortality of the soul
or the force of the soul, or something along these lines.

Overview
In 1840, Colding proposed some type of "principle of the perpetuity of force", an early
variant of the conservation of force, and later conservation of energy, which held that
there existed a constancy of force: transformations could occur, but the among
remained fixed. A retrospect Nature biography defines Colding as such: [1]
“In 1843 he wrote his ‘Theses Concerning Moving Forces’, a paper which entitles him to
a place among the founders of thermodynamics.”
Colding conceived of what he called his "principle of perpetuity of force" in 1840, but was persuaded (by someone) to
postpone publication or enunciation of his principle until he obtained some empirical support. The experiments he
conducted involved the measurement of the heat generated by a brass sled on tracks of various constitution. His
results were reported to the Royal Danish Society of Sciences in 1843, but the paper was refused publication by its
Transactions. [4]
In 1853, Colding worked with Danish chemist Julius Thomsen, notable for his theories in thermo-chemistry, to show
that cholera can spread through drinking water. [2]

Cessation thermodynamics
See main: Cessation thermodynamics, Religious thermodynamics

In 1856, Colding reflected on the origin of his theory as follows: [3]
“[In] my first thought concerning the imperishability of the forces of nature, I have borrowed from the view that the
forces of nature must be related to the spiritual in nature, to the eternal reason as well as to the human soul. Thus it
was the religious philosophy of life that led me to the concept of the imperishability of forces. By this line of
reasoning I became convinced that just as it is true that the human soul is immortal, so it must also surely be a
general law of nature that the forces of nature are imperishable.”
Colding thus reasoned that if, according to religious philosophy, the soul of a person is immortal, then so to there
must correspond a natural force constituent of the soul so to quantify this effect. Colding, as summarized by Helge
Kragh, believed that spiritual activity was a higher form of energy and that the law of conservation of force proved
the immortality of the soul and that God had created the world out of nothing. [5] Colding seemed to have arrived at
his principle of the conservation of force owing to his conviction in assumed continuity between the movement of life
and death in the construct of the theory of the imperishability of the human soul. In short, similar to other
thermodynamics founders, Colding was stimulated into theorizing owing to his religious convictions.

Education

912

Hmolpedia

Colding was a student of Danish chemist, physicist, and nature philosopher Hans Orsted. [4]
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Coleman, James
In sociological thermodynamics, James Coleman (1926-1995) was an American
chemical engineer turned sociologist noted for his 1964 Introduction to Mathematical
Sociology, in which he presented employs some cursory chemistry, physics, and
thermodynamics models to sociology.

Tukey
In 1971, Coleman, in his “Theoretical Bases for Parameters of Stochastic Processes”,
discussed the 1961 social "attitude" free energy theory of John Tukey. [7]

Chemical reactions
The following is an example quote from his section on chemical reactions:
“Chemistry is one science that, like sociology, is often concerned with discrete states
rather than continuous variables. Many chemical problems concern chemical reactions,
that is, movement between two states, or equilibrium between two (or more) states.
Since these reactions are at the atomic or molecular level, the movement between states is a movement of very large
numbers of particles (i.e. atoms, molecules).”
In physics applied to sociology, Coleman cites the 1955 work of Stuart Dodd of the Princeton school of social physics.

Social temperature
On the possible of deriving a concept like temperature in sociology, Coleman states the following:
“If it is possible to have such meaningful and useful aggregate concepts as temperature in thermodynamics, as simply
the sum of average molecular level measurements—mean of velocity distribution among molecules—then shouldn’t
it be just as possible in sociology?”
He answers his own question with: the “answer is generally No” and attempts to give two give reasons, both of which
are off in their logic, the gist of which in his view is that humans are not gas molecules.
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Education
In 1944, Coleman entered the Navy and during this time spent a year studying
engineering at Emory College. After discharge, he then studied chemistry at
Indiana University. He then transferred to Purdue University completed his BS
in chemical engineering in 1949. He then when on a belated honeymoon
bicycling through France, while there, being supposedly a “voracious reader”,
reading, in French, a number of banned novels. He then returned to America to
work as a chemical engineer for Eastman Kodak, where he was assigned to work
on developing the substratum coating that is applied to film backing to make
the film emulsion adhere. Coleman, however, was said to have begun “quickly
growing dissatisfied intellectually with this type of work”, after which he
contemplated returning to graduate school to obtain an advanced degree in
physical chemistry.
A joining of a Great Books club, however, worked to realign his career
direction, and he realized that the most interesting subject matter of all was
people, their relationships, and their social organizations. In 1951, he left Kodak
to enter the graduate program in sociology at Columbia University completing
his PhD there in 1955 with a dissertation on a political sociology aspect of the
New York printer’s community. Coleman, in his Autobiographical Sketch II
Coleman's 1964 Introduction to
(1985), described Emile Durkheim, Adam Smith, and Max Weber as three
Mathematical Sociology, wherein he
theorists who influenced his sociological thinking. [4] He went on to teach
applies some chemistry, physics, and
sociology at Stanford University, the University of Chicago, and significantly at
thermodynamics. [1]
Johns Hopkins University (1959-1973), becoming chair of department of social
relations their as early as 1964. Coleman, in sum, is said to have entered sociology from a job as a chemist at Eastman
Kodak with a self-described ‘positivist orientation … carried over from the physical sciences’, an orientation he was
able to polish in courses on the philosophy of science taken under Ernest Nagel. [5]

Entropy as diversity
A noted downside of Coleman's presentation is his statistical applications of entropy, albeit of the Shannon entropy
variety generally, to sociology. He derives a function of H and discussed its use by American electrical engineer Claude
Shannon, but also “noted the parallel” with the entropy used in physical chemistry by Austrian physicist Ludwig
Boltzmann. [2] Coleman, supposedly, introduced an “entropy index” as a measure of diversity defined as:

Coleman’s expression, which is similar in form to Gibbs entropy, is such that for an individual tract, the entropy index
refers to the proportion of a racial/ethnic group in a tract multiplied by the log of that proportion and summed over
all racial/ethnic groups. For four groups the maximum entropy, or diversity, is 1.386 and zero indicates no diversity,
or homogeneity. [3]
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Coleman, Stephen
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In hmolscience, Stephen Coleman (1942-) is an American political scientist noted for
his 1972 PhD dissertation turned book Measurement and Analysis of Political Systems:
a Science of Social Behavior, wherein he rides the Shannon bandwagon to contrive
vacuous political theories, admixtured with passing Sokal affair stylized thermodynamic
terms mentions, e.g. temperature, state of equilibrium, volume of gas, etc.

Overview
In 1972, Coleman completed his Shannon bandwagon based PhD dissertation turned
1975 book Measurement and Analysis of Political Systems: a Science of Social Behavior,
in which he employs the system concept of entropy, which he considers as the state of
uncertainty in the system, as the central macroscopic characteristic of social units,
albeit mostly based on information theory entropy logic. [1] Coleman, in 2009,
admitted that his concepts have nothing to do with thermodynamics: [5]
“My research doesn’t have anything to do with thermodynamics … the entropy
concept is taken from Shannon’s statistical information theory.”
Despite his retrospect denial that his theory has nothing to do with thermodynamics, from his 1975 book we find
thermodynamic-soaked gems such as:
“An entropy value for a unitary social system is analogous to a temperature reading for a thermodynamic system,
such as a volume of gas. In a state of temperature equilibrium one temperature measurement describes the whole
volume of any part of it. If a social system is in an entropy equilibrium, a single entropy measurement describes the
state of the system or any subsystem. For a system in partial equilibrium, the entropy values of its subsystems must
be known.”
Coleman, in other words, not only rides the Shannon bandwagon, but is running a self-Sokal affair. He goes on to
argue for other concepts, such as: election behavior as an entropy indicator, social entropy, political entropy,
microscopic entropy measurements, among other conceptions. [4] In 2007, Coleman published Popular Delusions,
giving entropy measurements of conformity, psychological foundations of entropy, and election entropy calculations.
[3]

Education
Coleman completed his BA in mathematics, a master’s degree in journalism, and his PhD in 1972 with the dissertation
"Measurement and Analysis of Political Systems: a Science of Social Behavior", published as a book in 1975, in
political science at the University of Minnesota. [4] He is currently a professor emeritus at the Metropolitan State
University.
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In hmolscience, Samuel Coleridge (1772-1834) (CR=17) was an English poetphilosopher, initiator of the romantic movement in England, known for his celebrated
1817 coined phrase “suspension of disbelief” (e.g. as cited in Basic Instinct, 1992), and
the main antagonist in the 1833 Whewell-Coleridge debate.

Quotes
The following are related quotes:
“Not one man in a thousand has either strength of mind or the goodness of heart to be
an atheist. I repeat. Not one man in a thousand has either the strength of mind or the
goodness of heart to be an atheist.”
— Samuel Coleridge (1820) (Ѻ)

External links
● Samuel Taylor Coleridge – Wikipedia.

Colinvaux, Paul
In science, Paul Alfred Colinvaux (1930-) (GS:2) is an English-born American zoologist
and ecologist noted, in chnops-thermodynamics, for his 1979 book Why Big Fierce
Animals are Rare in which uses the second law of thermodynamics to argue that big
meat-eating animals are rare because the available energy in each step in the food
chain is degraded. The following is an example quote: [1]
“The size and ferocity of real-life predators is restricted to the scale of a tiger, and even
these must also be rare. The second law of thermodynamics says so.”
Colinvaux’s basic argument, which amounts to essentially verbal thermodynamics, is
that each step in the food chain contains a certain energy amount in calories and that
because one variation of the second law implies a degradation of available energy in
any process, that would apply to the transmission of energy in the food chain.

Food chain thermodynamics
While Colinvaux may be oft-cited as the person who popularized the notion that big animals are rare because of the
second law, it was American ecologist Raymond Lindeman (1942) who, building on Charles Elton’s “food chain”
model (1927), or the so-called "Eltonian pyramid" of number of animals by size in a given ecosystem, diagrammed as
follows, for floor-fauna invertebrates of the Panama rain forest (from E.C. Williams, 1941): [2]

put forward the so-called “ten percent law”, or energy pyramid model, for the transfer of energy from one trophic
level to the next, according to which he asserted that in the transfer of organic food from one trophic level to the
next, only about ten percent of the organic matter is stored as flesh—the remaining is lost during transfer or broken
down in respiration: [3]
This conceptual model, along with the energy mechanisms of photosynthesis, is typically the basic amount of so-

916

Hmolpedia

called thermodynamics the typically person is taught in
school.

Education
Colinvaux completed his BA (1956) and MA (1960) at the
Jesus College, Cambridge England. He completed a PhD from
Duke University in 1962. In 1964, he became a professor of
zoology at Ohio State University, a position he held till
retirement.

See also
● Surface law

References
1. (a) Colinvaux, Paul A. (1979). Why Big Fierce Animals are Rare: an Ecologist’s Perspective (second law of
thermodynamics, pgs. 27-28, 30-31, 33, 43, 193). Princeton University Press.
(b) 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; esp. 191), Iowa State University Press, 1900.
(c) Fernández-Galiano. (2000). Fire and Memory: On Architecture and Energy (pg. 206). MIT Press.
2. (a) Williams, E.C. (1941). “An Ecological Study of the Floor Fauna of the Panama Rain Forest”, Bulletin of the
Chicago Academy of Science, 6:63-124.
(c) Lindeman, Raymond L. (1942). “The Trophic-Dynamic Aspect of Ecology”, Ecology, 23:399-418.
3. Ten percent law – TutorVista.com.
(c) Ten percent law – Wikipedia.

External links
● Paul Colinvaux – Wikipedia.

Collier, John
In chnops-thermodynamics, John Donald Collier (1950-) is a Canadian philosopher and
so-called "physical information theorist" noted for his defense of what he calls the
“Brooks-Wiley theory” or physical information theory, namely the information theory,
semi-thermodynamics, and evolution theory presented Canadian zoologist Daniel
Brooks and American zoologist Edward Wiley’s 1986 Evolution as Entropy: Towards a
Unified Theory of Biology, in which, as critics argued, the “they abused terminology
from information theory and thermodynamics.” [1] Brooks and Wiley, in their
defensive rebuttal second edition (1986), open their preface by stating that Collier has
made important advances, in the previous two years, in clarifying the relationship
between information theory, physical information systems, and entropy. [2]

Education
Collier completed his BS in earth and planetary science, focusing on planetary interiors,
in 1971 at MIT. He then completed a MA in analytic philosophy, focusing on the
relation between the subjective and objective aspects of science, at the University of California, Los Angeles. In 1984,
he completed a PhD, dissertation “Progress in Scientific Revolutions: the Problem of Semantic Incommensurability”
(see: scientific revolutions), at the University of Western Ontario.
In 1991, he began teaching full time at the University of British Columbia, where he met a group of biologists
centered around Daniel Brooks and Edward Wiley and their recently developing so-called “unified theory of biology”
based on a mixture of information theory, non-equilibrium dynamics, and thermodynamics, after which Collier began
giving Brooks and Wiley tutorials on information theory, which soon became the major focus of his research. Collier
has since transitioned through several universities and research groups: University of Calgary, Rice University, Indiana
University, University of Melbourne (1991), University of Newcastle (1995-2001), Konrad Lorenz Institute for
Evolution and Cognition Research (2002), and the philosophy department of the University of Natal, Durban, South
Africa (2003-present).
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42), editors: Bruce Weber, David Depew, and James Smith. MIT Press, 1988.
3. John Collier (about) – Foundations of Information Science.

Further reading
● Collier, John D. (1990). “Two Faces of Maxwell’s Demon Reveal the Nature of Irreversibility”, Studies in the History
of Philosophy of Science, 21:257-68.
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Collins, Dennis
In human thermodynamics, Dennis Glenn Collins (1944-) is an American applied
mathematician noted for about 25 different publications on sociological
thermodynamics modeling, in which he attempts to explain, according to his abstract,
how “social science extends from Willard Gibbs' thermodynamic models.”Collins' first
human thermodynamics paper was his 1978 “A Thermodynamic Goal Model” and his
latest was his 2003 “Divvy Economies Based on (an Abstract) Temperature”. A
chronological listing of these 25 articles, which he summarizes as being
"thermodynamic modeling papers", is given in his 2011 book Conflict in History,
Measuring Symmetry, Thermodynamic Modeling and Other Work. [1]

Thermodynamics publications
In 1997, Collins, in his “On the Generalized Thermodynamics of Mime-Matter
Interactions”, gave the following abstract: [2]
“Through the combinatorial problem of how many ways there are to place one square
inside a larger square with parallel sides, this paper sets up a thermodynamic system to study the question of what
scale on which to realize a pattern. Relative to an energy defined as the area of the inside square, this example has
negative temperature. Various probability distributions are derived for the ensembles based on this as well as on
Helmholtz and Gibbs free energy.”
This seems to put his approach, possibly, akin to those of Constantin Carathéodory.

Florida school
One of this book chapters, entitled “Tropical Emergy and (Dis-)Order”, which seems to be on the topic of emergy and
ecology from the Odum school, namely the
theories of Howard T. Odum and Corrado
Giannantoni. [2]

Education
Collins, after graduating high school
valedictorian (class of 200), completed his
BS in 1966 at Valparaiso University,
Indiana; then completed his MS in 1970
with a thesis on “Aggregate Logic” and PhD
in 1975 with a dissertation on “An Analysis
of Preference Matrices” both at the Illinois
Institute of Technology, finishing with a
3.41 GPA, which included advanced applied
courses in six other departments. From
1970 to 1990, he taught at a number of
universities, prior to entering into a
professorship of mathematics at the
University of Puerto Rico, retiring from that
position in circa 2003-2009. In 2004, he
described himself as being on a sabbatical
to “study entropy and synergy”.

References

A listing of Collins' 1990 to 2003 publications.

1. Collins, Dennis G. (2011). Conflict in History, Measuring Symmetry, Thermodynamic Modeling and Other Work (abs)
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(List of Thermodynamic Modeling Papers, pgs. 99-100). AuthorHouse.
2. Collins, Dennis G. (1997). “On the Generalized Thermodynamics of Mime-Matter Interactions” (abs), Abstracts of
Papers Presented to the American Mathematical Society, Volume 18, 415.
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● Collins, Dennis. (1980). “A Version of Thermodynamics Applied to a Social Science Problem: the American Motors
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● Collins, Dennis. (1986). “Liquid-Vapor Modeling of Merged Components for Social Science Problems (US/Japan
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Collins, Francis
In hmolscience, Francis Collins (1950-) (CR:5) (CIR:17) is American geneticist note for
2000 to 2006 self-described "taking a public bath" outpourings of his his faith + science
blended beliefs and convictions, sparked into the public sphere in the wake of the
announcement of the completion of human genome mapping project.

Religion
Collins 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. In Jun 2000, Craig Venter’s
group announced they had completed a working draft of the human genome. (Ѻ)
Collins, at this juncture, standing alongside Bill Clinton, Venter, made the following
announcement:
“The working draft of the human genome is a humbling and awe-inspiring glimpse into
our own instruction book, previously known only to god.”
— Francis Collins (2000), On the Craig Venter human genome announcement, Jun [5]

This “moment”, as Collins reflected in 2006, caused him to begin to talk more publicly about his faith and to write his
2006 book The Language of God: A Scientist Presents Evidence for Belief; he comments, in reflection on this
engagement, amid all of the email praise and condemnent Collins surmised that the experience was something akin
to bathing publicly naked:
“It’s like taking a public bath.”
— Francis Collins (2006), on his public dialogues on the genome, god, and his faith [6]
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Collins holds the view, as outlined in his book, 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.

Stem cells | Embryos
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.” [2] In 2006, in
interview with Steven Paulson (Ѻ), Collins stated:
“I believe that the product of a sperm and an egg, which is the first cell that
goes on to develop a human being, deserves considerable moral consequences.
This is an entity that ultimately becomes a human. So I would be opposed to
the idea of creating embryos by mixing sperm and eggs together and then
Collins' 2006 The Language of God,
experimenting on the outcome of that, purely to understand research
wherein he explains his C.S. Lewis
questions. On the other hand, there are hundreds of thousands of such
stylized god beliefs as intertwined with
embryos in freezers at in vitro fertilization clinics. In the process of in vitro
science beliefs.
fertilization, you almost invariably end up with more embryos than you can
reimplant safely. The plausibility of those ever being reimplanted in the future, more than a few of them, is extremely
low. Is it more ethical to leave them in those freezers forever or throw them away? Or is it more ethical to come up
with some sort of use for those embryos that could help people? I think that's not been widely discussed.”
(add discussion)

Debates
When pressed about the scientific details of his belief in soul and resurrection, according to Sam Harris (Ѻ), he
deflects the question to consultation of English theoretical physicist and priest John Polkinghorne and English bishop
N.T. Wright, whose work, according to Harris is “pure madness, a bizarre conflation, a word salad”. Collins is
described by Paul Myers (2009) as a “lovable dufus” when it comes to issues of religion and some scientific principles
(Ѻ).

Quotes | Employed
The following are quotes cited by Collins in his effort to find a basis on which to assert his soul beliefs:
“If the origin of the human body comes though living matter which existed previously, the spiritual soul is created
directly by god.”
— Pope Pius XIII (1950), Humani Generis (Ѻ); cited by Collins [3]

“New findings lead us toward the recognition of evolution as more than a hypothesis.”
— Pope John Paul II (1996), message to Pontifical Academy of Science; cited by Collins [3]

Quotes
The following are related quotes:
“A lot of scientists really don't know what they are missing by not exploring their spiritual feelings.”
— Francis Collins (c.2001) [2]

“As believers, you are right to hold fast to the concept of god as creator; you are right to hold fast to the truths of the
Bible; you are right to hold fast to the conclusions that science offers no answers to the most pressing questions of
human existence; and you are right to hold fast to the certainty that claims of atheistic materialism must be
steadfastly resisted.”
— Francis Collins (2006), The Language of God [4]
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Collision theory
In chemistry, collision theory is states that in
order for a chemical reaction to occur, atoms,
molecules, or chemical species, have to "collide",
in such a manner that the activation energy
barrier is surmounted. Collision theory is
sometimes summarized by the idiom: [15]
“You can’t react if you don’t collide.”
In gas phase reactions, where particles, such as
those found in the air of a room, move about a
speeds in excess of a 1,000 miles per hour, at
room temperature, collision theory becomes
visually intuitive (particularly when viewed in the
context of the Boltzmann chaos assumption),
whereas in the liquid phase, and for surface
catalyzed reactions, where particles move about
at slower speeds, in the neighborhood of one mile
per hour for human chemical reactions, collision
theory becomes a bit more of a gray area.

The orientation aspect of collision theory, for the reaction NO3 + CO ⇌
NO2 + CO2, the idea that colliding molecules have to be aligned in a
certain favorable way, during the instance of impact, in order for a
reaction to occur or for the activation energy barrier to be surmounted.
[15]

History
Collision theory was proposed in 1916 by German chemist Max Trautz and British scientist William Lewis, in order to
qualitatively explain how chemical reactions occur and why reaction rates differ for different reactions. [1] Collision
theory, in simple terms, is based on the assumption that for a chemical reaction to occur it is necessary for the
reacting species, i.e. atoms or molecules, to come together or collide with one another. [2]

Overview
According to collision theory, in order for a chemical reaction to occur, the chemical entities have to collide. Not all
collisions, however, bring about chemical change. A collision will be effective in producing chemical change only if the
species brought together possess a certain minimum value of internal energy U, equal to the activation energy EA of
the reaction. [2] These are called effective collisions and result in the transformation of reactant molecules into
products. [3] In human terms, a pair that collides, dates, and then transforms into a married couple, would be an
example of an effective collision.
Effective collisions occur as a consequence of the fact that only a fraction of the molecules have sufficient energy
and the right orientation at the moment of impact to break the existing bonds and form new bonds. In other words,
not only must the colliding species posses certain energies, but they must also be oriented in a manner favorable to
the necessary rearrangement of bonds, atoms, and electrons involved. Thus, according to collision theory, the rate at
which a chemical reaction proceeds is equal to the frequency of effective collisions.
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Social collision theory
See main: Social collision theory

In human reaction terms, collision theory applies
absolutely; however, the visual conception of
collisions between human molecules, moving over
substrate, requires a bit of discussion, as well as the
development of new terminologies. In other words,
collision theory was developed originally for
reactions between atoms and molecules in the gas
or liquid phase. Subsequently, applying it to human
reactions occurring over substrate will require
further development. In particular, a theory of
human molecular reaction orbitals, i.e. probabilistic
activity orbitals, describes collisions such that from Promo tag for the 2004 film Crash by Paul Haggis, giving an detailed
look at "collisions" in the social sphere (see: social collision theory).
a time-accelerated point of view, collisions of
human probability orbitals, oriented in various
unique energetic manners, will play a significant role in determining the outcome of basic human molecular
collisions.
Hence, collision theory supposes that molecular collisions must always precede a chemical reaction. [4] To give
examples of frequency, in normal gas phase systems each molecule hits other molecules at a rate of 10E9 times per
second in bimolecular collisions, whereas trimolecular collisions occur at a rate of 10E5 per second. In liquid phase
systems, the collision rates are less frequent than this. In human molecular systems, i.e. air-vapor phase, substrateattached systems, collision rates are more difficult to estimate; moreover there are social collisions as well as
intimate collisions to consider, among others.
The 2004 Award-winning film Crash gives an excellent overview of the intricacies involved social collisions. In the
film, several characters, living in Los Angeles, collide 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. [5]
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 real life incident where Haggis’ Porsche was forcefully carjacked outside a video store on
Wilshire Boulevard in Los Angeles in 1991. [6] This is an example of a real-life social bimolecular effective collision,
between two human molecules, resulting in a human chemical reaction (life transformation), resultant change
(moviegoers moved by the film), and work output (script writing).
In human romantic collisions, we note that molecules with less than sufficient energy to exert this force will not
react, whereas molecules with a higher energy than this minimum can react. [4] Along these lines, statistically it is
known that 20-28 percent of couples fall in love at first site. [7] In these love-at-first sight collisions, out of the many
collisions that didn’t activate, a situation occurred in which one or both of the reactant pairs, owing to necessary and
sufficient internal energy requirements, at the moment of collision, e.g. looks, humor, class, education, occupation
(substrate attachment), fitness, wealth, status, integrity, etc., exerted a force on the other, so as to create an
effective collision. In other interactive situations, collisions may be more subtle; yet the chemistry can be felt. One
study, for example, found that 40 percent of single adults say that they know whether or not they have chemistry
either instantly or within 15 minutes of meeting someone. [8]
Species concentration is also a factor in collision theory. In short, an increase in concentration of reactants increases
the collision frequency between the reactants; subsequently, the effective collision frequency also increases. In other
words, at higher species concentrations, more collisions will occur, resulting in more reactions. In human molecular
terms, for example, more effective collisions, and subsequent reactions, will occur in a packed nightclub, than will
occur in a dead nightclub.
Temperature is also a factor in collision theory. Essentially, an increase in temperature increases the average speed of
the reactant molecules, the number or frequency of collisions, and fraction of molecules having kinetic energy higher
than the activation energy. Resultantly, the effective collision frequency increases. In human terms, as an example,
one is more likely either get pregnant or get someone pregnant during spring break, i.e. a system at warmer
temperatures, as compared to winter break, i.e. a system at colder temperatures. Population densities confirm this:
temperate climates, on average, are more populated, i.e. have yielded more product of a diversified variety, than
polar climates. [9] There are more varieties of species in the tropics, for example, than anywhere else on earth.
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To note, temperature T, pressure P, and volume V in human system terms are intricate topics, requiring a great
deal of mental thought and discussion. There are those who will adamantly argue that the inherent ‘heat’ of human
attraction, the ‘pressure’ of stressed or tense situations, or the ‘volume’ of territory, for instance, are only verbal
metaphors, having nothing whatsoever to do with physics; and that they are not quantifiable by the standard gauges
of thermometers, i.e. devices that measure temperature or temperature gradient, barometers, i.e. instruments used
to measure atmospheric pressure, or indicator diagrams, i.e. devices that measure pressure and volume changes in
working systems. The inherent difficulty lies in the fact that basic human energies and pressures are smaller in
comparison to atmospheric energies and pressures. As such, no one has yet built agreed upon human
thermodynamic instruments, to adequately quantify pressure (the force of neighboring molecules) and temperature
(the energy transfer effect of neighboring
molecules) in human systems. This is a
topic of further inquiry.
In any event, in sum, chemical reaction
rates tend to increase with both reactant
concentration and with system
temperature. In biological terms, it is well
documented that the varieties of life
increase, i.e. reaction rate is faster, in
warmer climates than as compared to
colder climates. Similarly, the first to note a The collision rate being inversely proportional to reactant concentration
correlation between reaction rate and
aspect of collision theory.
biological species concentration was
German zoologist Carl Semper who, in 1881, observed that the multiplication of organisms in small ponds diminished
as the number of individuals increased. [10] Later experiments confirmed Semper’s concentration generalizations
with fruit flies and fowls in other environments. [11] Assuming an initial stage species A and a final stage species B,
while neglecting a large number of intermediate reaction evolutions, these types of overall system evolution
reactions can be approximated as follows: A → B Thus, using Semper’s terminology, as the number of individuals, or
concentration of B, increases, the multiplication, or reaction rate, of organisms, in small ponds diminishes:

In other words, the reaction rate is inversely proportion to the concentration of the products, whereby the rate
decreases as product concentration increases. In this direction, the earliest collision theories regarded reactant
molecules as hard spheres such that a collision was considered to have occurred when the distance d between the
centers of the two molecules was equal to the sum of their radii. [1] In the gas phase, as discussed, an increase in
concentration of the moving reactant species increases the collision frequency between the reactants, thus
increasing the number of effective collisions or ‘conversion encounters’, which thus results to increase reaction rate.
Collision scenarios in human reaction life are similar, only here the collisions occur over substrate and are
dynamic and non-reversible. [12] If, for example, a twenty-five-thousand person capacity high school begins the year
with a thousand students, i.e. a low concentration of students, there will be relatively fewer reactions between
students than as compared to if the school was at full-capacity. If then, by chance, a new batch of one-thousand
students is suddenly introduced into the existing school system, due to possibly the closing of a neighboring school,
then we should expect the reaction rate of the
system to increase according to collision theory.
In a typical chemical reaction, as described, the
reactant species come together in a collisional
manner. During the collision, many chemical bonds
are stretched, broken, and or formed in the products
of the reaction. In human life, as an example, during
the process of courtship and marriage, previous
family, friendship, occupational, and social bonds,
etc., will invariably be either adjusted or broken, in a
significant manner, and new ones will be formed, so
to fuse the requisite marriage bonds with the new
developing family. During these collisional periods,
the energy of the system increases to a maximum, at The activation energy aspect of collision theory: with a catalyst,
a point or energy height called the ‘potential barrier’ reactions occur more easily, without catalyst only with more impact
that separates the two potential energy minimas,
energy.
and then decreases to the energy of the products, as
detailed adjacent.
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To explain collision in biological terms, we will refer to Alfred Lotka’s famous 1922 paper ‘Natural Selection
as a Physical Principle’. In this paper, Lotka defines survival of the fittest as persistence of stable forms. Furthermore,
after a discussion of the first and second laws of thermodynamics, he defines evolution as a change in the distribution
of matter among the components of a physical system. [13] Next, Lotka states that living organisms are little Carnot
energy transformers, which, from a second perspective, according to Lotka, can be thought of as tiny material
particles in larger statistical systems. ‘Real phenomena,’ according to Lotka, ‘are irreversible; and in particular, trigger
action, which plays so important a role in the process of life, is a typical irreversible process, which releases available
energy from a false equilibrium.’ The term trigger action is used, by Lotka, as an overarching label to categorize
sensory inputs, and the correlative nervous system processing, that trigger a significant energetic response.
Lotka approximates that organic evolution involves two types of energy transformers: accumulators (plants) and
engines (animals). Moreover, Lotka argues that the similarity of the units of individual organisms invites a statistical
treatment, in which the units are not just simple material particles, from the ordinary reversible elastic collisions of
kinetic theory, e.g. the pool table analogy, collisions in which action and reaction are equal; but rather, the units of
biological statistical mechanics are energy transformers subject to inelastic irreversible collisions of a peculiar type,
i.e. collisions in which trigger action is the dominate feature. [12] For example, according to Lotka, ‘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.’
Human collisions actuate according to similar principles. Romantic collisions, of course, the most interesting
collisions in human chemistry and immensely more complicated in mechanism, than atomic collisions. Stories
abound, for instance, in which a spouse recalls having first had their mate enter their ‘field of vision’ and knowing
right then and there that he or she was the one for them. From a day-by-day perspective, we may not be directly
inclined to think of human interactions as collisions, per se; but when human life is viewed at a sped-up pace, most
can easily look back and remember encounters or collisions with certain people that resultantly functioned to change
one’s life forever.
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In human chemistry, combination lock theory is a
chemistry-metaphor type model of dating,
conceived in 2007 by Canadian writer Chanel
Wood, where single unattached individuals are
considered as "reactants", the resultant couple the
"product", such that a synthesis of energy level
satiety bonding patterns and matrix compatibility
factors determine the desired "we just clicked"
scenario of successful pairings. [1]

Overview
In Wood's June 2007 article “A Questions of Social A depiction of Canadian writer and philosopher Chanel Wood's 2007
Chemistry”, she stated that when thinking about
so-called "combination lock theory" of dating: a mixture of the "we
the question of human chemistry, was “completely just clicked" catch phrase of successful relationships and the "reactant
mystified and very curious”. In her analysis of the + reactant = product" model of chemical reactions. [1]
question, Wood asks: “what exactly is chemistry
between two people?” She states that, “few people actually seem to be able to define it” and that, for the most part,
“the majority of us have never given it a deeper thought, or if we have, we came to the highly logical definition of
“that intangible something”… But does that really explain anything?”
Wood states, in excellent form, that:
“When I was first brought with this question of human chemistry, I was both completely mystified and very curious.
Like most people, I’d never really stopped to think about it. But if chemistry in the social world is anything like
chemistry is in the physical world, there has to be a logical, tangible definition.”
In conclusion of her musings on the issue, Wood conceived an outline of what she called a "combination lock theory"
of dating arguing that a relationship can be thought of, using the reaction model of single people as "reactants", as a:

Reactant + Reactant → Product
chemistry point of view; such that "chemistry" is a result of all the elements between any two people—character,
personality traits, timing, goals, dreams, priorities, lifestyle, etc., and how they ‘react’ with the other person’s
elements.

Theory
In the physical world, according to Wood, “chemistry” explains how elements combine, behave, and relate to one
another. Likewise, in Wood’s view, in the social world, “chemistry” also explains how individuals combine, behave,
and relate to one another. With that technical definition of social chemistry is, however, as Wood states, “brings up
another question: What creates chemistry?” To answer this question, Wood focuses on the elusive phrase “we just
clicked” used prominently in descriptions of successful dating interactions. In more detail, when Woods first starting
thinking of this question, she thought of a combination lock. As she states “you turn the dial a number of times to
certain numbers in a special sequence, and then the lock pops open.” When we date, according to Woods, we look
for people we ‘click’ with. She reasons, “whether we know it or not, we’re measuring them up against ourselves. This
is why most people never date outside their true playing field—you look for compatibility. If you want to have kids,
you look for someone who does too. If you’re very career-orientated, you’ll look for someone who is, even if you’re
not aware of it conscious level.”

Law of attraction
In a colloquial sense, pair matching is often described using the “laws of affinity” or laws of attraction, as they are
sometimes called. In Wood's view, the logic of compatibility clicking can be described as the law of attraction (or
Plato’s first law of affinity), or simply put, “like attracts like”. When we ‘click’ with someone, according to Woods,
“the elements match (the numbers on the lock) and timing is right (the sequence of the dial). It’s almost like drawing
by the numbers. In terms of thinking of people as “human elements”, Woods reasons that “some elements might be
like the noble gases from physical chemistry - they have no combining capacity. Some elements have one combining
capacity. Some elements have more than one combining capacity, and therefore can combine with a more wider
selection of elements.”
For example, as she states, “for me physical appearance is one of those elements that has several combining
capacities. I don’t have a ‘type’, and therefore my ‘significant other’ could have black hair/brown eyes, brown
hair/green eyes, blond hair/blue eyes, or any mix of those six. On the flip side, my leadership element has only one
combining capacity: with another leader of equal or stronger leadership.”
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Energy levels
Woods also theorizes on a energy level basis of
combination, such that only two people with the
matching energy levels, meaning that the creation
of the “product” (the bonded couple), fills the
correlative energy levels to desired satiety. This
would explain, according to Wood, the whole “is
there one person out there specifically perfect for
me?” question. Elements can react with a number
of different elements, she points out, but of those
only a few will result in filled energy levels.
An example of this, as Wood’s
interestingly elaborates, is the combination NaCl,
which has a filled energy level because the Sodium
(Na) has a charge (combining capacity) of +1 and
When sodium loses its one valence electron it gets smaller in size,
an electron arrangement of 2, 8, 1 and Chloride (Cl) while chlorine gains an additional valence electron and grows larger in
has a charge (combining capacity) of -1 and an
size. The charged Na+ and Cl- ions are held together by electrostatic
electron arrangement of 2, 8, 7. Together they
forces, thus forming an ionic bond. [3]
make the element Sodium Chloride (NaCl) with an
electron arrangement of 2, 8, 8 - a stable compound with filled energy levels. This logic, she reasons, explains the “he
(or she) completes me” motto.
On the flip side, as Wood points out, Na and Cl can combine with other elements and create compounds that do
not have filled energy levels. If this could apply to social chemistry in any way, she states, it would prove that “there
are a number of people in the world you could combine with, but a smaller select few who would ‘complete’ you (and
vice versa).” This example describes, according to Wood, the differences in compatibility in her combination lock
theory. She concludes that this energy level logic also “proves that some people are like noble gases - they have no
combining capacity and do not easily combine with other people” and that “in ideal circumstances social chemistry
could perhaps be 3/4s of the way ‘created’ on paper or in vitro much like physical chemistry (the last 1/4 being the
physical attraction.)” [1]
Wood’s energy level combination lock compatibility theory of dating is similar to American chemical engineer
Libb Thims’ description of the human chemical bond in which couples combine such to complete each other’s
bonding valencies. [2]
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Combination reaction
In chemistry, a combination reaction is a chemical reaction in which two or more reactants combine or bond to form
a new single product. The generic combination reaction, in which two reactants, A and B, combine to form a single
product C, is typically written as:
Example

Description

A+B→C

The atomic compositions of the reactants, A and B, are modified.

A + B → AB

The reactants, A and B, retain their atomic geometry.

A + B + C → ABC

Three reactants, A, B, and C, combined into a singe unit, while retaining their
internal atomic geometry.

In the older eighteenth century affinity reaction nomenclature this reaction likely has a name, similar to a single
elective affinity reaction, but the name needs to be tracked down.

Classification
The five basic or rather simplest chemical reactions are listed below: [1]
Type Name (modern chemistry)

1.

Combination reaction

Synonyms

Name (affinity chemistry)

Formula

A+B→C
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Debonding reaction
Dissolution reaction

A→B+C

2.

Decomposition reaction

3.

Substitution reaction

single elective affinity

AB + C → AC + B

4.

Double substitution
reaction

double elective affinity

AB + CD → AC + BD

5.

Combustion reaction

Fuel + Oxidant →
Product + H2O

There are many other varieties of reactions than these five.

See also
● Combination lock theory
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Combined law of thermodynamics
In thermodynamics, the combined law of thermodynamics, also called the Gibbs fundamental equation, is a
mathematical summation of the first law of thermodynamics and the second law of thermodynamics subsumed into
a single concise mathematical statement as shown below: [1]

dU – TdS + PdV ≤ 0
where dU is a variation in internal energy, T is temperature, dS is variation entropy, P is pressure, and dV is variation
in volume of a simple working body in which there are no flows of particles or out of the body nor external forces,
other than gravity, acting on the body. In theoretical structure, in addition to the obvious inclusion of the first two
laws, the combined law incorporates the implications of the zeroth law, via temperature T, and the third law, through
its use of free energy as related to the calculation of chemical affinities near absolute zero. [2]

Shortened form
In concise form, knowing that the expression to the left of the inequality sign is the Gibbs free energy dG, the
combined law for cyclical heat driven processes, in closed reactive systems, at constant pressure and constant
temperature:

dG ≤ 0
states that a "spontaneous process" will ensue when their is a decrease in the free energy of the system. This can be
restated in terms of the difference between the measure of Gibbs free energy between two states of a system:

Gfinal – Ginitial ≤ 0
or

∆G ≤ 0
In simple terms, according to geo-thermodynamicists Raymond Kern and Alain Weisbrod, for earth systems, the
combined law of thermodynamics tells us that: “when a system evolves naturally, i.e. undergoes a natural process, in
an isothermal manner, at constant volume or pressure, its Gibbs free energy G (or Helmholtz free energy F) always
decreases.” They define this as the conditional statement for all types of evolution in isothermal earth-bound systems
in which thermo-mechanical and thermo-chemical changes take place at constant volume or constant pressure. For
more complex systems, in which generalized forces act or in which species migrate across the system boundary, then
the generalized combined law of thermodynamics takes the form: [3]
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Here, T denotes temperature, S the entropy, U the internal energy, p pressure, V volume, Xk any generalized force
except pressure, xk any generalized coordinate except volume, μk chemical potential, mk the mass of the k-th
substance, which can be replaced by the number of moles. [4]
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Combustion
In science, combustion is a chemical reaction in which a substance reacts rapidly with oxygen with the production of
heat and light. [1]

History
The theory of combustion was the progressive development of a number of theories, as outlined below:

In 450BC, Greek philosopher
Empedocles introduced the
"standard model" of physics, in
which everything consisted of four
elements (earth, air, water, and fire)
(above left), and two forces
(attraction and repulsion); in 350 BC,
Aristotle added to this a density
model (above right), in which denser
elements tend to rise; lighter
elements fall; earth is the heaviest
element (and the center of the
universe); fire the lightest; burning
(or combustion) was simply the
movement of the elements to their
natural inherent position.

In 1524, Swiss chemist Paracelsus
introduced the “sulphur combustion
model”, in which he adopted
In 790, Arabian chemist Geber
Aristotle’s version of the four
introduced the “three principles”
element theory, but reasoned that
model of combustion, in which
they appeared in bodies as Geber’s
metals are formed of two elements:
three principles, such that mercury
sulphur, ‘the stone which burns’, the
included the cohesive principle, so
principle of combustibility, and
that when it left in smoke the wood
mercury, the principle of metallic
fell apart; smoke represented the
properties; and the third principle
volatility (the mercury principle); the
salt, is what gives gives solidity.
heat-giving flames represented
flammability (sulphur); the remnant
ash represented solidity (salt).
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In 1699, German chemist Johann
Becher introduced the terra pinguis
model of combustion, in which a
fatty, oily material substance
called“terra pinguis” was considered
as the material of bodies that gives
things the property of combustion.

In 1703, German chemist Georg
Stahl, Becher's student, introduced
the phlogiston model of combustion,
in which in which heat was viewed as
a fire-like element, having mass,
called “phlogiston”, contained within
combustible bodies and released
during combustion.

In 1789, French chemist Antoine
Lavoisier introduced the caloric
model of combustion, in which the
process of combustion was said to
result in the release of weightless
"caloric" particles, or rather that in
every combustion there is a
disengagement of the matter of heat
(or igneous fluid) or of light.

The dominant theory here was the caloric theory, established in the late 18th century by French chemist Antoine
Lavoisier, who between 1768 and 1787 published over sixty papers leading to his theory of combustion, in which the
process of combustion resulted in the release of "caloric" particles, or rather that in every combustion there is a
disengagement of the matter of heat (or igneous fluid) or of light. [2]

Thermodynamics
Following the transformation of the notion of heat as a caloric particle to that
of heat as motion (electron photon quantum electrodynamic interaction), with
the invention of the the mathematical state variable entropy (Rudolf Clausius,
1865), the definition of combustion became quantified, generally, as an
enthalpy quantity. [3]

Quantum electrodynamics
In 1913, Danish physicist Niels Bohr hypothesized a new quantum model of the
atom in which negatively-charged electrons revolved in orbits (orbitals) about a
positively-charged nucleus, at certain fixed "quantum" distances, whereby each
The 1913 Bohr model of the atom, in
spherical-shaped electron orbit has a specific energy associated with it and that
light of which combustion models
for an electron to move down to a lower more stable orbital (closer to the
became more complicated, requiring
nucleus) a photon, of a specific wavelength, has to be emitted and conversely
discussion of the subject of quantum
for an electron to move up to a higher orbital (farther from the nucleus) a
electrodynamics.
photon, of a specific wavelength, has to be absorbed; a model which as come
to be known as the "Bohr model". When the electrons move up to less stable outer orbitals, the atom or molecule as
a whole, tends to become more reactive, in a sense move more, and thus more likely to take place in combustion-like
reactions.
Subsequently, in the years to follow, combustion models needed to take into account "quantum
electrodynamics" (QED), the subject of the interaction of electrons with photons, and hence combustion models
invariably became more complicated, in the sense that light and heat release involved the movement of electrons
downward in orbital structure and the release of light as photons.

Human chemical reactions
Somewhere along the line, in this historical development of the theory of
combustion, such as alluded to in the works of William Fairburn (Human
Chemistry, 1914) and Thomas Dreier (We Human Chemicals, 1948), the
model of hydrocarbon-like chemical structures (such as wood) reacting
with oxygen to produce heat and light in the process of combustion,
thinkers began to scale up the burning model to explain love the chemical
An artistic depiction of love, passion, or love
reaction, passion, the heat of sex, the warmth of relationships, etc.
the chemical reaction, being analogous to
The first extensive review of the metaphorical or analogy usages of
the process of combustion or having
heat, flame, or combustion as models for human relationships, love, or
friction in literature (literature chemistry and literature thermodynamics), something to do with burning, being
inflamed, fire, or heat release. [5]
seems to have been French philosopher Gaston Bachelard’s 1938 book The
Psychoanalysis of Fire in which he analyzes the existence of fire (as well as heat and light), both as a real presence
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throughout the history of humankind and more importantly a literary, symbolic presence. Bachelard addresses the
subject of the psychoanalysis or critique of the use of thermal words (or thermal phrases), such as the fire of passion,
the heat of love, the light of my life, etc., used by various famous authors throughout history. He cites, for example,
German philosopher Gotthilf Schubert’s use of fire or heat as a psychoanalytic tool:
“Just as friendship prepares us for love, so by rubbing together of similar bodies, nostalgia (heat) is created and love
(flame) spurts forth.”
Bachelard goes on to cite, what seems to be about two dozen or so, other various usages of heat or fire as a
metaphor, analogy, or model for the intricacies of human romance, relationships, and love; one example being
Bohemian–Austrian poet Rainer Rilke:
“To be loved means to be consumed in the flame; to love is to shine with an inexhaustible light.”
One of the first textbook sections on the validity and technical details of this "love as a combustion reaction" model,
scaled up the the human molecular level of reactions between human molecules, in respect to smaller hydrocarbon
combustion reactions, was presented by American electrochemical engineer Libb Thims in 2007 who, in a section on
human chemical reaction rate variations, explained how slow combustion reactions, such as rusting may be
comparable to long term diamond wedding anniversary marriages, whereas, conversely, quick combustion reactions,
such as methane gas reacting with oxygen: [4]

may be comparable to a very hot and intense relationship:

in which a male human and female human molecule, Mx and Fy, react to form an intense passionate relationship, but
one that is too hot, exploding into chaos, and eventual quick to end termination; or to short-lived human
reproduction reaction (double displacement reaction) wherein sparks fly, passion bubbles, and a child Bc is produced:

but one were eventually the heat and friction of argument result in a divorce, the result of which the reaction burns
out and grows cold to the state of non-existence.

See also
● Combustion theory of animal heat

References
1. Daintith, John. (2005). Oxford Dictionary of Chemistry. Oxford University Press.
2. (a) Partington, J.R. (1957). A Short History of Chemistry. Dover.
(b) Lavoisier, Antoine. (1777). “On Combustion in General”, Sept. 5th. Euvres, ii, 225.
3. Perrot, Pierre. (1998). A to Z of Thermodynamics (combustion, pg. 43). Oxford University Press.
4. (a) Thims, Libb. (2007). Human Chemistry (Volume One) (combustion, 13+ pgs; combustion reaction vs. marriage,
pg. 154-160) . Morrisville, NC: LuLu.
(b) Thims, Libb. (2007). Human Chemistry (Volume Two) (combustion, 12+ pgs) . Morrisville, NC: LuLu.
5. The Brain vs. The Heart in Love – HubPages.

External links
● Combustion – Wikipedia.

Combustion theory of animal heat

930

Hmolpedia

In science, the combustion theory of animal heat was
an 18th century theory originated by French chemist
Antoine Lavoiser, which argued that heat produced in
animals (animal heat) was the result of combustion of
oxygen with the tissue of the lungs, which was viewed
as a furnace. [1]

History
In circa 1770s, the "phlogiston theory of animal heat", a
spin-off German chemist Georg Stahl’s 1718 phlogiston
theory of burning, was in full swing; although, towards
the end of the decade, experimental evidence was
beginning to cast doubt on this theory. In circa 1780,
French chemist Antoine Lavoisier and several of his
associates began to carry out various experiments in
French chemist Antoine Lavoisier (center) shown conducting
the area of metabolic heat generation—in the midst of animal heat combustion experiments on his assistant, French
which was the upgrade of the phlogiston theory of heat chemist Armand Seguin; his wife chemist Marie-Anne Paulze
to that of the caloric theory of heat; a theory which, in (Madame Lavoisier) seated. [6]
turn, was applied to explain the generation of heat in
animals.
The germ of the new combustion theory of animal heat, according to American animal heat historian Everett
Mendelsohn, was clearly present in Lavoisier’s early papers on respiration and combustion; the transition took place
in a series of studies first by Lavoisier and Pierre Laplace and later by Lavoisier with the assistance of French chemist
and physiologist Armand Seguin. [2] In Lavoisier’s 1785 memoir “Les Alterations a l’Air” he suggested that vital air
(oxygen + caloric) extracted some carbonaceous substance from the lungs during respiration. [4] Sometime
thereafter, Seguin expanded on this view to argue that a chemical combination of hydrogen with carbon (hydrogene
carbone) was released by the blood into the lungs. [5] In the decades to follow, modifications to the combustion
theory of animal heat ensued, including: Bernard (moved the stove to the tissue); Justus Liebig (called the blood the
stove, and food the fuel); Claude Berthollet (originated the theory that bodily heat is due to molecular as well as
chemical changes); Marshall (respiration is the functional source of heat); Dutrochet (overthrew the combustion
theory, by his discovery that vital heat of vegetables is greatest when oxygen is being exhaled); John Dalton (argued
that higher bodily temperatures in animals is due to a variety of nutritive chemical processes). [1]

Mechanical equivalent of heat
A consequence of the Leibig school of thought, a logic taught in German universities in the early 19th century, was
that when blood is warmed by combustion of carbon from food, a consequence is the changing of red arterial blood
coming from the heart into the darker venous blood that carries the ashes back to the lungs in the form of carbon
dioxide. [7] This model was taught to Liebig's student Robert Mayer while in medical school in 1838. One question
from Mayer's state medical exam in Stuttgart had been: “what influence does continued damp and warm weather
exert on a person’s state of health?” Mayer’s answer, according to his records, was: “the blood becomes richer in
carbon, darker, and the difference between red and black blood is less.”
In 1840, while a ship’s physician aboard a Dutch merchantman ship destined for a round trip to Java, Mayer
employed this "darker blood = more combustion" model when examining patients blood in the "warmer" tropical
climates, and on the observation of the bright redness of the blood intuited his first formulation of the mechanical
equivalent of heat.
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In hmolscience, Barry Commoner (1917-2012) was an American biologist, ecologist,
and politician noted for his 1976 The Poverty of Power: Energy and the Economic Crisis,
in which, according to Michael Macrakis, he prepared a popular presentation of
thermodynamics in support of his policy views on the then trendy energy conservation.
[1] The gist of the book seems to comprise an opening laymanized history of
thermodynamics chapter, followed by chapters on energy use sources, fossil fuels,
nuclear fuel, solar power, etc. [2]
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Comparative
mythology and
religion
In humanities, comparative mythology and
religion, or "comparative religion and
mythology", is the study of the complex
mythical heritage and syncretism underlying
the formation, derivation, and origin of the
world’s modern religions.
“The theological dependency of Christendom
on ancient Egypt is much stronger than its
theological link with the Hebrew tradition.”
— Karl Luckert (1991), Egyptian Light and Hebrew
Fire [18]

Through comparative mythology it can be shown that the Egyptian myth
of the birth of the sun (Ra) out of the land mound (Nun) following a great
flood (annual 150-day Nile River), a model that came to be known as
Anunian theology (Ra theology), forms the backbone to 73 percent of
modern religions (Ab-ra-ham-ic / B-ra-hma-ic faiths), and hence the
historical origins to modern man's ideas about God, soul (negative
confession), spirit, the creation of humans (creationism) (creation from
clay), and most importantly belief in the theory of "life" and "death",
concepts that do not exist in the framework of modern physics and
chemistry.

“The prominence in the texts of Asclepius, a
thinly-disguised Imhotep, suggest an
association with Heliopolis ... Although even
the Pyramid Texts fail to set out the beliefs of
Heliopolis systematically, why should we
expect them to? After all, the people who
mattered—the priests and worshipers—were already familiar with their own religion. The Texts do, however, allow
the core theology and cosmology behind them to be reconstructed. The most successful attempt is found in Karl
Luckert’s Egyptian Light and Hebrew Fire (1991), which isolates two related aspects: the overall understanding in the
origins and nature of the cosmos, and its relationship to human beings.”
— Lynn Picknett and Clive Prince (2013), The Forbidden Universe: the Occult Origins of Science [19]

The parent religion to 72 percent of the worlds religions, according to comparative mythology studies (as depicted
adjacent), is the Egyptian religion sun god (Ra) worship religion Anunian theology (Ra theology), which originated
primarily in the ancient Egyptian city of Heliopolis, the "city of the sun", in circa 3100BC, during which year the 20
nomes (cities) of lower Egypt united with the 22 nomes of upper Egypt to form the Egyptian first dynasty, an empire
that would go on to dominate the world, both militarily and religiously, for nearly 3000-years. [12]

Early debunkers
In circa 230, Alexandrian scholar Origen (185-254) penned the following: (Ѻ)
“To what person of intelligence, I ask, will the account seem logically consistent that says there was a “first day” and a
“second” and “third,” in which also “evening” and “morning” are named, without a sun, without a moon, and without
stars, and even in the case of the first day without a heaven (Gen. 1:5-13)? …. Surely, I think no one doubts that these
statements are made by Scripture in the form of a type by which they point toward certain mysteries.”

Modern science
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One of the reasons for necessity of the study comparative religion and mythology, in the context of the hmolsciences,
is that the subjects of human thermodynamics, human chemistry, and human physics, and the principles derived
therefrom, are the replacements for the older mythology-based modern religions, and thus when addressing
questions about purpose, existence, meaning, and morality, etc., it becomes requisite to have some semblance of
historical basis. In plain speak, a typical layperson (atheist, agnostic, secularist, or religious) will ask queries such as
what do modern thermodynamics, chemistry, and physics have to say about terms such as soul, spirit, life, death,
purpose, existence of god, etc., whereby it becomes imperative if one is to give cogent answers to such questions to
have an semblance of an of historical framework to the etymologies of these various terms and older proto-scientific
theories. Without such pause for historical digression, many modern hardened scientists will waste decades
searching for baseless ideas, such as the origin of life, whereas in fact "life" is a religious-mythological theory and not
one that holds in modern hard science (where things are viewed as atoms and molecules, which are not, by
definition, considered to be alive).

Pre-Rosetta stone history

An example of comparing myths: top
the Christian theory of angels; bottom
the Egyptian theory of birds carrying
the sun in the sky in its daily journey.
[5]

It is difficult to say exactly when the field of comparative mythology, in regards
to the de-riddling of modern religion, arose as a distinct subject. The first two
thinkers to have completed massive studies on comparative mythology and
modern religion were Dutch theologian Gerhard Vossius (1577-1649), whose
works as of 2008 have never been translated from the Latin, and French
bishop Pierre Huet (1630-1721). [7] French genius Voltaire (1694-1778), cites
both Vossius and Huet, and concluded, among other things, that Moses is a rewrite of the Roman god Bacchus (400BC-400AD). [8]
In 1770, German polymath Johann Goethe completing a dissertation
(rejected on the grounds that it was unorthodox) on “The Legislature, On the
Power of the Magistrate to Determine Religion and Culture” at the University
of Strasbourg, in which he contended, among other things, that “Jesus Christ is
not the author of Christianity, but rather a subject composed by a number of
wise men and that Christian religion is merely a rational, political institution.”
[1] French writer Charles-Antoine-Guillaume Pigault-Lebrun (1753-1835) in his
Doubts of Infidels states: [9]

“The history of Moses is copied from the history of Bacchus, who was called
Mises by the Egyptians, instead of Moses. Bacchus was born in Egypt; so was
Moses... Bacchus passed through the Red Sea on dry ground; so did Moses.
Bacchus was a lawgiver; so was Moses. Bacchus was picked up in a box that
floated on the water; so was Moses.... Bacchus by striking a rock made wine gush forth... Bacchus was
worshipped...in Egypt, Phenicia, Syria, Arabia, Asia and
Greece, before Abraham‘s day.”

Rosetta stone
See main: Rosetta stone

In 1799, during a French expedition to Egypt, the famous
tri-lingual inscribed Rosetta stone was discovered which
aroused widespread public interest with its potential to
decipher the hitherto untranslated Ancient Egyptian
hieroglyphic language. In 1820s, English physicist Thomas
Young and French scholar Jean-Francois Champollion,
translated the stone, after which modern comparative
mythology and religion scholars began to emerge. Soon
thereafter, people began to see clearly that the main
tenets of the major modern day religions (Christianity,
Islam, Hinduism, etc.) originated from the core tenets of
The Egyptian god Ammut standing over the lake of fire (hell)
Egyptian mythology, those upon which the pyramids were awaiting to devour the ba (soul) of the deceased if it is found
built, particularly the story of the birth of the sun (sun disc) too heavy during the weighting of the soul process. [17]
(later sun god Ra) out of the water or chaos / primordial
mound of of beginning (later god Nun).
In 1883, English Egyptologist Gerald Massey published his The Natural Genesis (among other works), wherein he
began to debunk a number of Bible mythologies, focusing on the overlaps of Horus and Jesus; a noted opening quote
is: [16]

Volume Two (C-Ek)

933

“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.”
This issue of religious syncretism became definitively clear to the inquisitive thinker when in 1895 Egyptologist Wallis
Budge published The Egyptian Book of the Dead (Papyrus of Ani), wherein after “untold numbers of people began to
write books, papers, and dissertations on the parallels
between Jesus and Osiris (Ra’s great grandson). [2]

Nun | Nu = Noah
The Christian story of man named Noah landing on an
mountain, following a flood, following the release of three
doves, after which the sun shines, is a monotheistic rewrite
of the Egyptian theory of the birth of the sun (Ra) following
the primordial flood (120-day Nile River flood), out of a
land mound (pyramid) Nu, that rises out of the flood, the
sun being carried through the sky by a heron or "phoenix"
as Herodotus described things. In Hinduism, this was
described as the story of Ma-Nu.

Abraham | Brahma = Ra

A depiction of the transformation of the Egyptian sun birth
theory into the story of Noah and the ark.

In 2004, American electrochemical engineer Libb Thims, after reading through the work of Gary Greenberg (among
other works), independently arrived at the conclusion that the Abraham/Brahma theologies (Ab-ra-ham-ic faiths / Bra-hma-ic faiths) are re-writes of the older Egyptian "Ra born of Nun" origin of the universe model/theologies, as
hidden in their respective stories and name etymologies. [6]
One of the more significant unifying decipherments is the connection between the similarities of Jewish-ChristianIslam patriarch Abraham and the Hindu creator god Brahma, which overlap in at least six ways:
(a) Both Abraham and Brahma are the said-to-be creators all humans (Ra is the main creator god of the Egyptian
pantheon).
(b) Both Abraham and Brahma have the same etymology: “Father Ra son of Nun” (water-fire-earth theory).
(c) Both Abraham and Brahma derived from the Nun (Noah and Ma-Nu, respectively).
(d) Both Abraham and Brahma have the same sister-wife, in namesake, Sarai and Saraswati, respectively.
(e) Both Abraham and Brahma have the same thrice sister-wife parable (creation by incest rewrite).
(f) The slaying of son reoccurs in both cases (release of the soul rewrite / Osiris-Horus splitting rewrite).
In 1975, American mythologist Lloyd Graham, in his Deceptions and Myths of the Bible, stated: [10]
“Abram is but the Hindu Brama, with a as prefix instead of suffix; and Brama was the original name of the Hindu
creator. Later the letter h was added, thus making it Brahma. The letter h signifies life, and thus did Brama, Abram,
and Sarai in due time receive life, or being, which implies that in the beginning they did not have it.” All of this "letter
change signifying life", to summarize, was re-written in the Bible as stories of god changing each person’s respective
name, for some unspecified reason, whereas the original etymology is one of the Egyptian origin of life theories. The
1996-2000 work of American religious scholar and Egyptologist Gary Greenberg seems to have been the first to
explain points (e) and (f), such as in his chapter sections "Abraham pretended that Sarah was his Sister" (2000) and
"The Osirian Iconography in Isaac's Sacrifice" (1996). [3] In 2009, religio-mythology scholar Dorothy Murdock, in her
book The Gospel According to Acharya S., penned a section entitled “Abraham is Brahma? Moses is Dionysus?”. [11]

Jesus = Osiris/Horus
The story of the the death and resurrection of a person named "Jesus Christ" said to have conceived of virgin birth,
from a virgin women named Mary, via impregnation with the "holly spirit", is a monotheism rewrite of the
polytheistic story of the death and resurrection of Osiris by the help of his god-wife sister Isis or Stella Maris (aka "star
of the sea") and their sun Horus. Some of this is outlined adjacent.
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Sarai (Sarah) | Saraswati =
Sirius (star)
The subject of the etymological
origin of the character Sarai (Sarah),
Abrahamic-version, or Saraswati ,
Brahmaic version, is generally traced
to the Sirius, the brightest star in the
sky, whose helical rising (following a
70-day absence from the sky), marks
the start of the annual flooding of
the Nile. [13] All of this data of
measured and observed natural
phenomena formed the basis for
Egyptian theology.In 1830-33,
reverend Robert Taylor discussed
the connections between Sarah,
A snapshot of the how the Egyptian model of the resurrection of Osiris was re-written,
Sirius (Dog Star), and the start of the in Christianity, into the resurrection of Jesus, and, in Hinduism, in to the reincarnation
of Buddha. [1]
annual flooding of the Nile. [14]
Similar summaries were given by
Logan Mitchell (The Christian Mythology, 1842) and Herbert Hardwick (The Popular Faith Unveiled, 1881). American
religious scholar and Egyptologist Gary Greenberg gives the best account as to why the wife-sister parable is repeated
three times, which is to cover-up the three unsavory points of creation by incest in the Heliopolis Ennead creation
myth. [3]

Recent scholars
American religious scholar and Egyptologist Gary Greenberg’s well-researched 2000 book 101 Myths of the Bible,
wherein he steps through the nearly ever story in the Bible and shows the original Egyptian version (Pyramid texts +
Coffin texts), from which these stories (Bible, Koran, Rig Vida, etc.) originated, is one of the best modern comparative
mythology books. [3]

Solar disc | halo etymology
One of the easiest ways to explain "comparative mythology
and modern religion" is visually. The best example is the
5,000-year artistic and conceptual evolution of the "halo"
which originated from the myth of the sun or rather "sun
disc" being carried through the sky by a bird (called the benu
bird or phoenix) who balanced the sun on its head, and how
this evolved over time into the halo, and then eventually the
"thorns" depicted on the head of Jesus during the crucifixion.
The following "halo evolution" college was put together by
American electrochemical engineer Libb Thims, in an
unpublished 2004 chapter on the historical origins of religion.
A solar corona "crown of thorns" depiction, from American
The collage shows the original Ra the sun god conceptualized mythologist Jordan Maxwell's 2000 chapter "The Solar
as a falcon with the sun disc on its head (3100BC) ready to
Cult". [5]
start its daily journey through the sky; followed by a period of
theory expansion, wherein the moon was carried through the night sky via a similar mechanism (12-13):
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This was followed by a period of anthropomorphizing, during the early rise of Christianity (350BC-780AD), where the
animal gods began to be re-written as god like humans, angels, and demons, during which period the sun disc began
to move behind the head, rather than on top, as depicted at the Roman Catacombs, the Apocalypse of Beatus, and
the Mosaics from Ravenna (14-17), this change in effect acting to loose resemblance to its original "carrying" aspect
as a solar disc; in the years 1295-1430, a number of artists, such as Cavallini, Cimabue, Giotto, Fabriaon, and Duccio,
began to incorporate a "cross" depiction inside of the sun disc (19-20), thus, unknowingly or not, intending to
represent the stellar configuration known as the "Northern crux" visible at the time of the December 25 birth of the
sun.

Somewhere in the midst of this Egyptian-to-Christian conceptual transformation, in the years 1000BC to 1000AD, a
number of middle eastern and eastern religions (Hinduism, Buddism, Zoroastrianism, and Shinto) began to
incorporate the halo-sun disc model into artwork (23-27); in the years 1438 to 1516, a number of artists, indluding
Masolino, Angelico, Lippi, Mantegna, and Bartolommeo, began to depict a shifted or slanted forward sun disc (28-33),
the result of which transformed the original vertical forward-facing sun disc into a hovering horizontal stylized halo;
Jacopo Tintoretto's 1547 painting of The Last Supper (34) depicts a sparkle like halo; in 1600, the Sikh religion began
to adopt the halo model (35-38), the same for the Jewish halo of Abraham (39), Confusius (40), the Islamic halo of
Adam (41), the Jain halo of Tirthankara (42), the Sufi halo (43), the 19th century Theosophy halo showing the charka
points of energy (or universal life force), right up to the adult-sized "angel kits" one can purchase at places such as
StarCostumes.com; culminating with the famous crown of thorns (corona of sun rays) depiction of Jesus Christ in the
controversial 2004 Mel Gibson film The Passion of Christ. [6]

To note, the first, it seems, to dig out the conclusion that the "crown of thorns", famously worn during the crucifixion,
is actually a representation of a "solar corona" so as to represent or reenact the birth of the sun (or sun god), was
Swiss psychologist Carl Jung in the 1910s. [4] This logic was expanded on by American Biblical symbolism researcher
Jordan Maxwell, as depicted adjacent, as discussed in his 2000 chapter "The Solar Cult", which he says is based on 30
years of earlier research stemming from his discovery of English comparative mythologist and Egyptologist Gerald
Massey's 1900 article "The Historical Jesus and the Mythical Christ". [5]
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See also
● Bible
● Intelligent design
● Karma weight
● Religious thermodynamics
● Thims religio-mythology, science, and atheism book collection
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Complete differential
In thermodynamics, a complete differential (or exact differential) is a two or more variable differential equation that
satisfies the condition for an exact differential (or the condition of immediate integrability).

Overview
The idea of a “complete differential” plays an important part in the theory of differential equations. An expression
Xdx + Ydy is called a complete differential when X, Y are functions of the independent variables x, y, such that:

In this case, then, under certain restrictions, the value of ∫ (Xdx + Ydy) depends only on the limiting values of the
variables, and not on the intermediate ones by which these limits are connected, or, as generally expressed, on the
path along which the integration is taken. [11] Hence, if a differential of the form:

dW = Xdx + Ydy
where supposing that dW is the work done by force in the movement of a material point in the x-y plane, is
determined to be complete differential, then it follows that:

W = F(x,y) + c
where c is a constant. In this case if we conceive the point to move from a given initial position (xi, yi) to any final
position (xf, yf) the work done by the force during the motion will be resented by:

F(xf,yf) – F(xo,yo)
If then we suppose F(x,y) to be such that it has only a single value for any one point in space, the work done will be
completely determined by the orignal and final positions. [1]

Etymology
The use of the both terms “exact differential” and “complete differential”, to note, were in common use in 1841. [7]
The explicit use of the exact different was brought into thermodynamics in 1858 by German physicist Rudolf Clausius.
[8]
The term "complete differential" was used in the English translations of Clausius' The Mechanical Theory of Heat
(1865, 1875), in the mathematical introduction, thus establishing its use to some extent. Into the 1940s, however, the
terms "exact differential" (vs "inexact differential") were in common use by those as Joseph Keenan (1941) and Mark
Zemansky (1943). A less used synonym is: perfect differential (vs imperfect differential). Sometimes, to note, the
term total differential is used in this context, but this term has a unique and different meaning in calculus.

Notation
Point functions, i.e. functions that depend on the state of the body only, generally characterized by a point on the
graph of the quantifying variables, and not on how the body reaches that state, have exact differentials. These types
of differentials are signified by the symbol d. [4]
Path functions, i.e. functions in which their magnitudes depend on the path followed during a process as well as the
end states, have inexact differentials. These types of differentials are signified by the symbols δ (Greek delta), often
used in modern days, or đ (d-crossbar), used generally between 1875 and 1950.
This symbol differentiation seemed to have originated from the 1875 lectures on the mechanical theory of heat by
German mathematician Carl Neumann. [5] Neumann, supposedly, began using the d crossbar symbol đ to signify that
heat Q and work W functions, as used in the first law:

dU = đQ + đW
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are not state functions, and that their values depend on how the processes are carried out. [6]

One-variable complete differential
A function of one variable, such as:

dQ = A(x) dx
is always exact. [3]

Two-variable complete differential
Given a function of the form:

dW = Xdx + Ydy

the expression on the right hand side is a complete differential if it satisfies the following condition of immediate
integrability: [1]

To repeat, using Mark Zemansky's notation, differentials of the type: [2]

dz = M dx + N dy
where z, M, and N are all functions of x and y, the following equality:

is the "condition for an exact differential", which states that the partial of the function M with respect to y at
constant x equals the partial of the function N with respect to x at constant y, signifies that the differential dz is exact.
The thermodynamic potentials U, H, A, and G are actual functions and their differentials are exact. [2]

Three-variable complete differential
Given a function of the form:

dW = Xdx + Ydy + Zdz
the expression on the right hand side is the complete differential of a function of x, y, z, in which these may be
treated as independent variables, if the following three conditions in integrability are satisfied:

;

;

To repeat using Pierre Perrot's notation, differentials of the type: [3]

dQ = A dx + B dy + C dz
where Q, A, B, and C are functions of x, y, and z, is an exact differential if the following relations hold:

;

;

In other words, the three component functions of dQ must be differentially symmetric with respect to each other.
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Four variable complete differential
The conditions above, for two-variable and three-variable differentials, are easy to generalize, in that they arise from
the rule of independence of the order of differentiation in the calculation of second derivatives. Subsequently, for a
differential of four variables to be exact, there are six conditions to satisfy. [3]

Entropy
It seems that Clausius gave so much attention to the use and understanding of the completed differential because
the differential function of heat dQ is not a complete differential. In particular, according to American mechanical
engineer William Durand, it is well known that the integral of the derivative of heat dQ:

involved in any reversible change in a given substance or system is not independent of the path followed, or in other
words of the intermediate conditions passed through. It follows that dQ is not a complete differential and that the
integral of dQ cannot be expressed as a function of the initial and terminal conditions. [9] This may possibly, however,
have been the mode of logic that French physicist Sadi Carnot was using in 1824 with his re-establishment of
equilibrium of the caloric; whereby heat was considered as a indestructable fluid particle (caloric) that could from an
initial to an final point in a body unchanged, independent of path. In other words, if heat was a caloric particle, the
following relation would hold:

being independent of the path followed. This, however, is not generally true in that due to the principle of the
mechanical equivalence of heat, part of the heat transforms into mechanical work inside the body in its path motion,
and hence does not simply depend on the initial and final values. It is well known, however, says Durand, that it is
possible by means of an integrating factor to reduce dQ to a complete differential, and hence to express its integral
thus transformed, as a new function of the initial and end conditions. [9] In other words, a differential dQ that is not
exact is said to be integrable when there is a function 1/τ such that the new differential dQ/τ is exact. The function 1/τ
is called the integrating factor, τ being the integrating denominator. [10] The factor that Clausius used for this
purpose is the reciprocal of the absolute temperature T, such that a new function of heat can be said to exist:

In which dS is a complete differential. The integral of dS is then termed the entropy, symbol S, and convenient set of
initial conditions being taken from which to measure its value. It is also well known, says Durand, that where one
integrating factor, as 1/T, exists, there will also exist an indefinite number of other factors, leading to a corresponding
indefinite series of values of the complete integral. Hence, there may very well exist various resultant forms of the
entropy function S. [9]
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Complex
In chemistry, a complex (TR=619) is a molecular entity formed by loose association involving two or more component
molecular entities (ionic or uncharged), or corresponding chemical species; wherein the bonding between
components is normally weaker than in a covalent bond, hence the term "binding", as in "molecular binding" tends to
be employed, to distinguish that non-covalent bonding, e.g. van der Waals force interaction is accruing. [1]

See also
● Complexity theory

References
1. Complex – IUPAC Gold Book.

Complexity
theory
In science, complexity theory is an
ill-defined subject generally
consisting of attempted
classifications of a variety of
complex systems according to
difficulty of algorithms,
computational methods, and
computer simulations. [1] The
term complexity theory or
complexity science, all-in-all, is a
general umbrella term for the
study of a number of disperse
fields that use mathematical
methods of investigation, without
any uniform framework or core
principles; an example being the
use of Edwin Jaynes' so-called
Artist’s interpretation of complexity, of a lecture by Paul Davies entitled “Taming
maximum entropy principle,
blended together with Riemannian complexity: opening a new scientific frontier,” delivered at the Future Summit of the
Australian Davos Connection in Sydney, Australia 12 May 2008).
metrics to explain complex
systems. [3]

History
The so-called science of complexity tends to refer to an admixture of 1990s going into the 2000s theories, for the
most part chaos theory mixed together with computer simulations. The following, for example, is a 2009 complexity
theory-science flow chart style timeline is American medical sociologist Brian Castellani’s interpretation of complexity
science, which shows, rather correctly, that what is often referred to as “complexity theory” (or complexity science),
essentially, is an umbrella term for a mixture of a number of related cousin subjects, in particular Austrian biologist
Ludwig Bertalanffy’s 1940 general systems theory and American mathematician Norbert Wiener’s 1948 cybernetics
theory, in core structure, with appendage additions, including: Kenneth Boulding (economic systems), Howard T.
Odum (ecological systems), James Miller (biological systems theory), James Lovelock and Lynn Margulis (gaia
hypothesis), John Neumann (mathematics), Claude Shannon (information theory), Edgar Morin (sociology and
philosophy), Fritjof Capra (web of life), Niklas Luhmann (sociology), Erich Jantsch (self-organizing universe), Ilya
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Prigogine (dissipative structures), Stuart Kauffman (autocatalytic emergence), Albert-Lazlo Barabasi (linked theory),
Mark Granovetter (weak ties), all connected together with a general kindred towards computer modeling and chaos
theory. [4]

It is difficult to say, however, as of 2010, if complexity is a legitimate branch of science. In any event, in sum,
complexity theory, in biology and sociology, is often used as an umbrella term for a mixture of chaos theory,
cybernetics, information theory, general systems theory, along with superficial mentions of thermodynamics, among
others.

Other
Belgian chemist Ilya Prigogine dates the start of complexity science to the heat transfer work of Fourier: [2]
“As for the birth of the ‘science of complexity’, we propose to date it in 1811, the year Joseph Fourier won the prize
of the French Academy of Science for his mathematical description of the propagation of heat in solids.”
This, however, is a biased misattribution, being that Fourier's work forms the basis of the subject of heat transfer

See also
● Complex
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Compound
In chemistry, compound is a substance formed by the combination of elements in fixed proportions; terminologically,
there are some 800+ named types of compounds. [1]

Quotes
The following are related quotes:
“The image of elective affinities proposes the likeness between the attraction of charged radicals, on the one hand,
and the attraction of pairs of persons, on the other—an attraction that proceeds chiastically (Ѻ), over and against
their original linkages and domiciles, which in the first instance are chemical compounds and in the second instance
aristocratic manor-houses.”
— Stanley Corngold (2003), “Compulsive Affinities: Goethe, Kafka, Benjamin” [2]
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2. Corngold, Stanley. (2003). “Compulsive Affinities: Goethe, Kafka, Benjamin”, Keynote Address, Conference:
“Distortion”, University of Western Ontario, Apr 6.
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Compton, Arthur
In science, Arthur Compton (1892-1962) (CR:12) was an American physicist noted for []

Overview
In 1923, Compton, in his “A Quantum Theory of the Scattering of X-Rays by Light
Elements”, gave experimental evidence for the particle view of light, in which he
employed the terms: “light element”, “quanta of radiation”, “radiation quantum”, but
not, it seems, the term photon. [1] Many, such as American science historian Isaac
Asimov, claim that Compton coined the term photon in 1923. [2] In the 1930s, Robert
Millikan entered into a debate with Compton over whether cosmic rays were
composed of high-energy photons (Millikan's view) or charged particles (Compton's
view). Millikan thought, in the above quote, his cosmic ray photons were the "birth
cries" of new atoms continually being created by god to counteract entropy and
prevent the heat death of the universe. Compton would eventually be proven right by
the observation that cosmic rays are deflected by the earth's magnetic field (and so
must be charged particles). In 1935, Arthur Compton, in his The Freedom of Man, cited
the following statement by Werner Heisenberg, from his The Physical Principles of Quantum Theory (1930): [3]
“The resolution of the paradoxes of the atomic physics can be accomplished only by renunciation of the old and
cherished ideas. Most important of these is the idea that natural phenomena obey exact laws—the principle of
causality.”
then alluding to the notion that it makes the model of Laplacian determinism, as captured in Laplace’s demon model
of the universe, seem “less and less probable” to some physicists. [4]

Religion
Compton seems to have been an implicit Christian; the dedication page to his The Freedom of Man (1935) reads as
such:
“To my father philosopher and friend who for many years has taught his students, myself among them, the way
toward a rational and satisfying Christian philosophy, which he has found for himself by careful study, constructive
imagination, and keen appreciation of the values of life.”
(add discussion)

Quotes | Employed
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The following are quotes employed by Compton:
“Nothing happens without a cause, but with a cause and by necessity.”
— Leucippus (c.460BC)
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1. Compton, Arthur. (1923). “A Quantum Theory of the Scattering of X-Rays by Light Elements”, Physical Review,
21:483-502.
2. (a) Asimov, Isaac. (1966). The Neutrino, Ghost Particle of the Atom. Doubleday.
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Computational thermodynamics
In thermodynamics, computational thermodynamics is the facilitative use of computers in the solving and simulation
of thermodynamical problems and models, particularly used in the construction of phase diagrams.

History
The computational modeling of classic Gibbsian thermodynamics, in what has come to be called the CALPHAD
(CALculation of PHAse Diagrams) approach or “method”, a 1973 term, was pioneered by American metallurgist Larry
Kaufman beginning in 1966. [1] The term "computational thermodynamics", thought to have been coined by Swedish
physical metallurgist Bo Sundman as a branch of science, began to come of use in the late 1990s. [2]

Emergence
In 2008, Swedish mathematician Claes Johnson argued that the emergence of ordered structures, such as human
beings, could be explained by a “new second law”, not based on entropy, but derived via a computational
thermodynamics based reformulation of the first law of thermodynamics. [3]
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Cambridge University Press.

External links
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Computer science thermodynamics
In thermodynamics, computer science thermodynamics is the application of thermodynamics to the study,
operation, modeling, and design of computer systems. A closely related filed is information theory, which relies on
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Shannon entropy to study information.

History
The first formal connection between thermodynamics and computation was made by Hungarian-born American
chemical engineer John von Neumann who in a 1949 lecture asserted that any computer operating at a temperature
T must dissipate at least kT ln 2 unit of energy, approximately 3E-21 joules at room temperature, “per elementary act
of information, that is per elementary decision of a two-way alternative and per elementary transmittal of one unit of
information.” [1]
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Comte, Auguste
In science, Auguste Comte (1798-1857) (CR:72) was a French sociologist and
philosopher notable for coining the term sociology and for having introduced the
subject of "social physics". [1]

Education
Comte attended the famous French school of thermodynamics, the École
Polytechnique in the mid 1810s. However, following the brief closure of the École in
1816, for reorganization, Comte was forced to leave and continue his studies at the
medical school at Montpellier. When the École Polytechnique reopened, he did not
request readmission. Physics was Comte's most difficult subject. His first year professor
in physics, at the École Polytechnique, was French physicist Alexis Petit, who according
to Comte, went too fast. [2]

Social physics
Ironically, in spite of physics being his most difficult subject, Comte is now considered
the father of social physics. Specifically, in his Cours de philosophie positive (Positive Philosophy), written between
1830 and 1842, Comte argued that social physics would complete the scientific description of the world that Galileo,
Newton, and others had begun. In particular, Comte stated:
“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.”

Hierarchy of science
In 1854, French philosopher Auguste Comte, in his System of Positive Polity: or System of Sociology, gave the
following so called “hierarchy of the sciences”, according to which they all are, at bottom, dependent on astronomy:
[3]
“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.”
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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 emotional 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. [4] 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".

See also
● HP pioneers
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Condition for an
exact differential
In mathematical thermodynamics, the condition
for an exact differential is that given some
function u of two or more variables, such as:

du = P dx + Q dy
the expression on the right side of the equation
Pdx + Qdy is an exact differential only when P
and Q satisfy the following condition or criterion:
A summary of the "Euler reciprocity relation", a synonym for what Rudolf
Clausius calls the "condition for an exact differential", which would
seem to indicate that this logic was originated by Swiss mathematician
Leonhard Euler. [5]

meaning that the partial derivative of the function P with respect to y at constant x equals the partial derivative of the
function P with respect to x at constant y.

Examples
The expression ydx + xdy is an exact differential, because it is the differential of xy; whereas, 2ydx + xdy is not an
exact differential, because it is not the differential of any function of x and y.

Proof
To prove or derive this condition, we first start with the function of two variables:

du = P dx + Q dy
and note that the definition of a total differential of a function of several independent variables is the sum of its
partial differentials arising from the separate variation of the variables, whereby the derivative of u can be written
also as:
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hence, by comparison of these two expressions, we find that:

and

Differentiating the first of these with respect to y, and the second with respect to x, we have:

and

Whence, by the calculus principle that the order of differentiation is immaterial, we have:

whereby it is proved that:

and that this is called the "condition for an exact differential".

Maxwell's equations
See main: Maxwell's relations

The application of the condition for an exact differential for functions of two variables that are already known to exist
or be actual functions, such as internal energy U, enthalpy H, Helmholtz energy A, and Gibbs energy G, gives the quick
derivation of what are called "Maxwell's equations". [2] In short, applying the results of the condition for an exact
differential to the four exact differentials dU, dH, dA, and dG, gives the following relations as tabulated below to the
right:

Potential function

Relation

dU = T dS – P dV

hence

dH = T dS + V dP

hence

dA = –P dV – S dT

hence

dG = dH – S dT

hence

These relations are sometimes also called Maxwell relations. [3] It is not necessary, according to American physicist
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Mark Zemansky, to memorize these relations since they are so easily derived. The Maxwell equations do not refer to
a process but merely express relations that hold at any equilibrium state of a chemical system. [2] The great interest
of Maxwell's equations according French thermodynamicst Pierre Perrot, is that they lead to the partial derivatives of
entropy as a function of physical quantities directly available by experiment. [4]
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Condorcet, Marquis
In hmolscience, Marquis de Condorcet (1743-1794) (IQ=180) was mathematician,
philosopher, and political scientist noted for the 1770 introduction of the “curly d”
symbol ∂ mathematical symbol for partial differential equations (see: history), as
discussed in his “Memoir on Partial Differential Equations”, and for doing some of the
first social mathematics (see: human mathematics) precursor to social physics.

Social Mathematics | Social physics
Condorcet conceived the view that society was made up of homogeneous individuals all
born equal under the law, whereby, according to such homogeneity, it should be
possible to discern the mathematical laws, i.e. “social mathematics”, that govern the
social mechanism, that government should be the realization of natural social laws, and
that people should elect key experts to run government. [1] In 2012, American
sociologist, in discussion of Pitirim Sorokin's famous 1928 "The Mechanistic School"
chapter, seems to comment that the social physics of Condorcet, Henri Saint-Simon,
and Adolphe Quetelet are less “childish” was of dealing with the problem of human
action, as compared to the “mechanical or molecular imagery” method of the extreme mechanism school of Henry
Carey and Spiru Haret. [2]

Reaction end
Condorcet advocated women's suffrage, the separation of church and state, state-supported education, and the
abolition of slavery. He was chief author of the “Address to the European Powers”, and the [dangerous] declaration
calling for suspension of the King and summoning of the National Convention; to which he offered a constitution
supported by the moderate Girondins. The aggressive Jacobins defeated that constitution and outlawed Condorcet
for his forthright advocacy of political moderation. In 1794, he was arrested and in two days he was dead, perhaps
from poison. (Ѻ)
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Quotes
The following are related quotes:
“I am glad the bust of Condorcet has been saved and so well placed. His genius
should be before us; while the lamentable, but singular act of ingratitude which
tarnished his latter days, may be thrown behind us. I will place under this a
syllabus of the doctrines of Epicurus [N2] somewhat in the lapidary style, which I
wrote some twenty years ago [c.1799], a like one of the philosophy of Jesus, of
nearly the same age is too long to be copied. Vale, et tibipersuade carissimum
te esse mihi.”
— Thomas Jefferson (1819), “Letter to William Short”, Oct 31 (Ѻ)

“The term sociology was invented and adopted in its equivalent by Auguste
Comte in his ‘hilosophie 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
A circa 1785 bust of Condorcet at the
man is simply the result of a more highly organized brain, and the psychical and Louvre Museum, Paris.
social phenomena of humanity depend solely on the quality and conditions of
cerebral activity.”
— Noah Porter (1880), “Herbert Spencer’s Theory of Sociology” [2]
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Conferences
In science, conferences are scheduled
meetings, symposiums, and or
workshops where scientists and
interested parties meet to discuss
focused topics in common areas of
research. Some of these conferences
are organized below.

Overview
In 2011, Israeli chemical engineer Alec
Groysman, at the 14th Generative Art A photo of Israeli chemical engineer Alec Groysman at the 2011 Generative Art
Conference, Rome, discussing how chemical engineering based human chemistry
Conference, Rome, in his “Use of Art
should become a part of scientific education and the engineering curriculum of the
Media in Engineering and Scientific
21st century. [1]
Education”, discussing how chemical
engineering based human chemistry should become a part of scientific education and the engineering curriculum of
the 21st century; the main statement of which is as follows: [1]
“Dobereiner helped in refining Russian platinum, discovered catalysis, and reported his work to Goethe. The latter’s
novella Elective Affinities, a work of art, gave impulse to a new scientific field named ‘human chemistry’ (Thims,
2007). In the exact sciences there are quantitative measures of estimation of each value: mass, length, force, energy.
In the humanistic disciplines (history, philosophy, psychology) as well as art there are no quantitative criteria. This is
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similar to the question of how to measure beauty, love, friendship, democracy? The function named Gibbs energy
defines ‘love’ between substances [and] people ... and is similar to Hamlet’s ‘to be or not to be?’ of William
Shakespeare.”
In 2013, American electrochemical engineer Libb Thims, at the 5th University of Pitesti Econophysics and Sociophysics
Workshop, Pitesti, Romania, in his “Econoengineering and Economic Behavior: Particle, Atom, Molecule, or Agent
Models?”, gave an overview of the dos and don'ts of "human" modeling techniques as seen being used in the
emerging fields of sociophysics, econophysics, econoengineering. [2]
In 2014, Brazilian chemical engineer Jaime Aguilar-Arias, at the 20th Brazilian Congress of Chemical Engineering,
Florianopolis, Brazil, in his “Chemical Engineering and Complexity, an Undissipated Structure … Yet”, suggested that
modern chemical engineering education curriculum begin to incorporate a "human chemical thermodynamics"
themed type of teaching methodology in engineering schools:
“In contrast, other fields, such as biology, economics, health sciences, among other, have found practical applications
of complexity in their disciplines. The purpose of this work is to show some possible applications of complexity, not
necessarily in the traditional field of chemical engineering, but where clearly chemical engineers can uniquely
contribute due to our formation and basic elements of thermodynamics, and processes analysis, compared to other
disciplines, in matters of study that are not the classical chemical engineering applications, but where their
application is necessary, even not being chemical processes.”
Aguilar-Arias goes on to cite, first and foremost, Venezuelan-born English chemical engineer Erich Muller, his famous
“Human Societies: a Curious Application of Thermodynamics” (1997), and his human-as-molecules classroom stylized
approach to teaching chemical engineering students how chemical thermodynamics applies socially. He then
discusses how this new field is fermenting by new emerging journals, such as the Journal of Human Thermodynamics,
in particular, via articles such as Iranian-born American chemical engineer Mohsen Mohsen-Nia's 2013 “Social
Equation of State”, which he compares to earlier work by English mechanical engineer John Bryant (2011), the two of
which he truncates into the following two human thermodynamics variables tables: [3]

Aguilar-Arias then cites Brian Arthur, of the Sante Fe Institute, in respect to arguments about "economies" being in
either equilibrium, non-equilibrium, or unstable equilibrium states, as Paul Samuelson has argue, or as compared to
far-from-equilibrium views, as Ilya Prigogine has argued. Aguilar-Arias then notes:
“A relevant anecdotic, is the strong debate including economic Nobel Prize winners such as Kenneth Arrow, 1972
winner, and Paul Krugman, 2008 winner, the first in favor and the last against the application of complexity in
economics. This debate is agitated by the use of defiant expressions used by the authors, such as they have ‘changed
economic thinking’, which generated comments like the other ‘has just invented…economics’. This work, by the way,
doesn’t want to generate such comments, instead, its purpose is to reinforce arguments to the fields of action that
chemical engineers can, and must be prepared to participate.”
(add discussion)
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2. Thims, Libb. (2013). “Econoengineering and Economic Behavior: Particle, Atom, Molecule, or Agent Models?”
(video, 1:33-min) (article, 40-pgs) (PowerPoint, 36-slides), Key speaker talk delivered at the University of Pitesti
Econophysics and Sociophysics Workshop (UPESW) / Exploratory Domains of Econophysics News (EDEN V). University
of Pitesti, Pitesti, Romania, Jun 29; in: Econophysics, Sociophysics, and other Multidisciplinary Sciences Journal (Ѻ)
(pdf), 3(2):5-25.
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3. Aguilar-Arias, Jaime L. (2014). “Chemical Engineering and Complexity, an Undissipated Structure … Yet”, 20th
Brazilian Congress of Chemical Engineering (Congresso Brasilerro de Enenharia Quimica, XX) (pdf), Florianopolis,
Brazil, Oct 19-22.

Other
● Savoiu, Gheorghe. (2013). University of Pitesti Econophysics and Sociophysics Workshop 2013, Pitesti, Romania, Jun
29.
● Pogany, Peter. (2009). “Fifth Structure Emergence in Economics: Observations Through the Thermodynamic Lens
of World History (lecture)” (reference to the EoHT website in the presentation) International Gebser Society
Conference , Hofstra University, New York. Oct. 15.

External links
● Annual Gibbs Conference on Biological Thermodynamics – Gibbs Society
● Statistical thermodynamics (conference listings) – SklogWiki
● Thermodynamics, Fluid Dynamics, and Statistical Physics (conferences and meetings) – Conference-Service.com

Connections
In hmolscience, connections refers to groupings of scholars
who make discernible connections between the connective
works of key thinkers; some of which are listed in the adjacent
dropmenu.

List
The following are core hmolscience connection groupings:
● Gibbs and Goethe
● Gibbs, Goethe, and Empedocles
● Goethe and Empedocles
● Empedocles, Goethe, and Beg
(add disucssion)

Connors, Kenneth
In hmolscience, Kenneth
Connors (1932-) is an American
pharmacologist, a pioneer of
pharmaceutical
thermodynamics, noted for
2002 footnote on the analogies
in physical systems, quantified
and liberty (freedom) in social
In 2002, Connors, in his
footnotes a politics type
thermodynamics, as a
liberty), as follows: [1]

between balancing components of energy and entropy
by free energy, and balancing components of security
systems, quantified by politics.

Thermodynamics | Security vs liberty

Thermodynamics of Pharmaceutical Systems,
explanation of free energy, i.e. a type of political
compromise between security and freedom (or

“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: [3]
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“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.”
This comparison is strikingly similar to American
thermodynamicist Frederick Rossini's 1971 "Chemical
Thermodynamics in the Real World" address. Connors, to note,
does cite Rossini’s 1950 Chemical Thermodynamics textbook
twice, though he does not seem to be aware of his 1971
Priestley Medal address (nor of the Rossini debate).

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.
[3]

Education
Connors completed his undergraduate degree in 1954 in pharmacy at the University of Connecticut. He completed his
MS (1957) and PhD (1959) in pharmacy, focus pharmaceutical analysis, at the University of Wisconsin, Madison,
under the direction of American pharmacologist Takeru Higuchi, a graduate of the Lewis school of thermodynamics,
known as the “father of physical pharmacy”, pioneer of the application of physical chemistry theory to drug design,
delivery, and analysis. [2] In 1962, Connor became a professor of pharmacy at the University of Wisconsin at
Madison, remaining there over the next forty plus years.
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2. (a) Anon. (2002). “2002 UW Honorary Citation Report: Kenneth A. Connors”. School of Pharmacy, University of
Wisconson-Madison.
(b) Hersey, Mark D. (1987). “It’s all in the Delivery: Hat’s off to Higuchi”, Oct. 17, KUHistory.com.
3. Connors, Kenneth A. and Mecozzi, Sandro. (2010). Thermodynamics of Pharmaceutical Systems (pgs. 95-96). Wiley.

Further reading
● Connors, Kenneth A. (1990). Chemical Kinetics: the Study of Reaction Rates in Solution. Wile.
● Connors, Kenneth A., Amidon, Gordon L, and Stella, Valen no J. (1986). Chemical Stability of Pharmaceuticals:
Handbook for Pharmacists. Wiley.
● Connors, Kenneth A. (1987). Binding Constants: the Measure of Molecular Complex Stability. Wiley.

External links
● Connors, Kenneth A. (Kenneth Antonio) (1932-) – WorldCat Identities.
● Kenneth A. Connors (faculty) – University of Wisconsin, Madison.

Conover, Kevin
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In hmolscience, Kevin Conover (c.1985-) is an American Udemy instructor noted for []

Overview
In 2015, Conover was teaching online courses in science-conceptualized Christian
apologetics, e.g. Irreducible Complexity and Thermodynamics (Ѻ) (40 students), The Big
Bang and the Anthropic Principle (Ѻ) (45 students), and gems such as Age of the Earth
(Ѻ) (83 students), wherein students learn about the argument for a young earth (i.e.
Genesis-based earth age), or “Which is Scientific, the Bible or Atheism?” (Ѻ), with
videos and articles on the “life from non-life” problem, which is part of an overall 10section class entitled “Created by Purpose or Evolved by Chance”, at the number ten of
which is “Answering Atheism”. [1]

Keys
Conover’s course was the first and only return for “thermodynamics” in a 3 Feb 2015
Udemy search, following no returns for sociophysics or econophysics, amid Libb Thims'
test query search for possibly practice teaching course in physicochemical sociology; Conover also is the only return
for courses on "atheism".

See also
● Deepak Chopra
● Frank Turek
● Ian Hutchinson
● John Lennox
● Ken Ham
● Ravi Zacharias
● William Craig

References
1. Created on Purpose or Evolved by Chance – EducateForLife.org.

External links
● Kevin Conover (about) – Udemy.com.

Conservation law
In science, a conservation law refers to something, such as mass or energy, which is understood to be a conserved
quantity. The central conservation law is the conservation of energy. Others include: conservation of force (a near
synonym), conservation of mass (a derivative via mass-energy equivalence), conservation of matter-energy (a
verbalized version of the conservation of mass, conservation of energy, intertwined with mass-energy equivalence),
conservation of information (a speculative analogy).

External links
● Conservation law – Wikipedia.

Conservation of
energy
In science, the conservation of energy or
"law of conservation of energy" one of the
conservation laws, states that energy can be
transferred from one form to another but
cannot be created or destroyed. [1] In
generalized form, the conservation of energy
is a statement that, while energy can be
converted from one form to another, e.g.
kinetic, electrostatic, gravitational, chemical,
nuclear, and others, the total amount of
energy in the universe (isolated system)
never changes. [2]

A simplified sketch of the conservation of energy, by American physics
cartoonist Paul Hewitt (Ѻ), showing the transformation of chemical energy
into kinetic energy into potential energy into the heat and the work of
explosion of impact.
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Discoverers
The following circa 1863 quote by German physicist Hermann Helmholtz, a co-discoverer himself with his theories on
the conservation of force, expresses the gist of the conservation of energy in relation to its developers: [12]
“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.”
Names attributed to the graduate establishment of this of the of the conservation of energy include: German
pharmacist Karl Mohr (1837), French engineer Marc Seguin (1839), German physicist Robert Mayer (1841), English
physicist James Joule (1843), Danish physicist Ludwig Colding (1843), Carl Holtzmann (1845), Welsh physicist William
Grove (1846), German physicist Hermann Helmholtz (1847), William Thomson (1849), among others.

Kraft conservation
Early versions of the conservation of energy, often tended to employ the German word "Kraft", which can be loosely
translated as force, power, or energy, depending, but most often as "force", stating to the effect that "kraft" was
conserved. Force and energy, however, are not technically equivalent. Energy, in the form of work, is related to force,
via the principle of the transmission of work (1829), when the force moves and object through a distance:

In modern terms, it is understood that energy, but not force, is conserved. The details of this, in respect to the
German-to-English renditions of the term "kraft", however, do not seem to have solidified into the late 19th century.
In 1837, German chemist Karl Mohr gave one of the earliest statements of the conservation of kraft: [3]
“Besides the fifty-four known chemical elements there is in the physical world one agent only, and this is called Kraft.
It may appear, according to circumstances, as motion, chemical affinity, cohesion, electricity, light and magnetism;
and from any one of these forms it can be transformed into any of the others.”
In the late 1840s, using conclusions reached by Mayer and Joule, Helmholtz formulated, very clearly, the existence of
the law of conservation of energy or of “force” (as energy was called at that time). [7] Specifically, in 1847 Helmholtz
stated an equivalent version: “vital heat is the product of mechanical forces within the organism; all heat is related to
ordinary forces” and that: [6]
“Force itself can never be destroyed.”
One of Helmholtz' more famous publications on this subject was a series of lectures delivered at Karlsruhe, in the
winter of 1862, titled “On the Conservation of Force”. [8] Helmholtz introduced the subject by stating that “the last
decades of scientific development have led us to the recognition of a new universal law of all natural phenomena”,
which asserts that:
“The quantity of force which can be brought into action in the whole of nature is unchangeable, and can neither be
increased nor diminished.”
Using the example of gravity, one of the fundamental forces, Helmholtz shows how gravity can be used to do work by
detailing the actions of a falling weight that drives the workings of a clock. Although the weight will have lost it
capability to perform work when it reaches the floor, it will not lose its force, in that gravity remains. The amount of
work can then be determined by the weight times the distance travelled.
Heat can also produce work, such as in the operation of a steam engine. Here, Helmholtz recalls the point that
heat must not be considered as a substance but merely as a movement of internal particles. This is in contrast to the
older views in which heat was considered as a type of substance called caloric or, before that, phlogiston, whose
amount was believed to be constant. The amount of heat needed to melt a piece of ice is the same, for instance, as
the amount of heat that must be extracted to refreeze the water. Helmholtz explained, however, that as soon as heat
is converted into work, that an equivalent amount of heat is destroyed or “consumed” using the terminology of
Rudolf Clausius.
Other examples where work is generated at a cost, described by Helmholtz, include: a raised weight can do work
but while doing that it must sink and no longer do work; a stretched spring can do work but will become loose; the
velocity of a mass can do work but will eventually come to rest; chemical forces (energy) can do work but they will
get exhausted; electrical force can do work but will consume chemical or mechanical forces. On this logic, Helmholtz
concluded that all natural forces (energy) can do work but they are at the same time exhausted to the degree of work
performed. He then formulated that the total quantity of all forces capable of doing work in the whole universe
remains constant. He compared this with the laws of constant mass or constant chemical elements. In conclusion, he
touches briefly on the topic of perpetual motion and states that force cannot be produced from nothing: something
must be consumed.

954

Hmolpedia

Energy conservation
The principle of the conservation of energy has a long and elaborate history, stemming from the 1670s theory of vis
viva or “living force” of German mathematician Gottfried Leibniz, to debates on the caloric theory in contrast to the
mechanical equivalent of heat beginning in the years 1787 to 1798, to the coining of the term “energy” in 1807 by
English physician and physicist Thomas Young. Scottish physicists Peter Tait and Balfour Stewart argue that the
conservation of energy has its roots in one interpretation of Newton’s third law of motion (1687); they define the
conservation of energy as follows: [13]
“In any system of bodies whatever, to which no energy is communicated by external bodies, and which parts with no
energy to external bodies, the sum of the various potential and kinetic energies remains forever unaltered.”
On this note, two principle formulators of the modern understanding of the conservation of energy were German
physician Robert Mayer and German physician and physicist Hermann Helmholtz who both spoke of the “law of the
conservation of force.” [4]
In 1841, Mayer stated the most famous version of the conservation of energy: [5]
“Energy can be neither created nor destroyed.”
In 1849, in a footnote to a discussion of a perfect thermo-dynamic engine (a footnote mentioning the 1843 work of
Joule), Irish physicist William Thomson stated, in his famous paper “An Account of Carnot’s Theory of the Motive
Power of Heat’, that: [10]
“Nothing can be lost in nature—no energy can be destroyed.”
In 1874, English physicist Balfour Steward published the book The Conservation of Energy, a book that went through
nine-editions over following twenty-five years. [11]

Chemistry
In chemistry, the conservation of energy is a principle which states that in a chemical reaction, the total amount of
energy in the system remains unchanged. [1] In a chemical reaction, to elaborate, for each component there may be
changes in energy due to change of physical state, changes in the nature of the chemical bonds, and either an input
or output of energy. In this process, there is, however, no net gain or loss of energy. The energy of a battery, for
instance, which is a direct result of a chemical reaction inside the battery, can be transferred into an electrical circuit,
which can then used to produce heat or light a bulb; in this process, the total amount of energy is constant.

Thermodynamics
The principle of the conservation of energy was introduced into thermodynamics, specifically via the mechanical
equivalent of heat as embodied in the first and second laws of thermodynamics, principally through the writings of
German physicists Rudolf Clausius, with his 1865 textbook Mechanical Theory of Heat, and Hermann Helmholtz, with
his 1882 article "The Thermodynamics of Chemical Operations". [9] The "law of dissipation of energy" is often seen as
its counterpart.
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● Mach, Ernst. (1911). History and Root of the Principle of Conservation of Energy. Open Court Publishing.
● Elkhana, Yehuda. (1974). The Discovery of the Conservation of Energy. Hutchinson.
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Conservation of force
In thermodynamics, the conservation of force or "law of conservation of force" is a view, promoted largely by
German physicist Hermann Helmholtz, beginning in 1847, which argues that the quantity of force in the universe,
called “kraft”, is conserved. [1] The logic of the theory was later re-incorporated into the more robust law of
conservation of energy and then into the first law of thermodynamics, by German physicist Rudolf Clausius. The law
of conservation of force, according to Helmholtz, states:
“The quantity of force which can be brought into action in the whole of nature is unchangeable, and can neither be
increased nor diminished.”

History
The theory of the conservation of force has a long and elaborate history. According to Helmholtz, the primary curator
of this principle, the "law of conservation of force", as he called, had been enunciated prior to him by Isaac Newton,
Daniel Bernoulli, Benjamin Thomson, and Humphry Davy. [2] Likewise, in the 1670s the theory of vis viva or “living
force” of German mathematician Gottfried Leibniz was prominant. In 1837, German pharmacist Karl Mohr gave one
of the earliest statements of the conservation of force or Kraft: [3]
“Besides the fifty-four known chemical elements there is in the physical world one agent only, and this is called Kraft.
It may appear, according to circumstances, as motion, chemical affinity, cohesion, electricity, light and magnetism;
and from any one of these forms it can be transformed into any of the others.”
In the years to follow, building on Helmholtz, others began to profess their views on the conservation of force, such
as English chemist Michael Faraday who later developed the theory of "lines of force" (field lines), a theory very
influential to Scottish physicist James Maxwell. [4]
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● Faraday, Michael. (1857). “On the Conserva on of Force”, Philosophical Magazine. Vol. 13, pg. 227-34.
● Faraday, Michael. (1859). “On Regelation, and the Conservation of Force, Philosophical Magazine, Vol. 17. Pgs 16669.
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Conservation of heat
In science, conservation of heat was an assumption, as employed in, e.g., the matter theory of heat (or material
theory of heat) and caloric theory, now classified as a “fallacious principle” (Garrison, 1909), that heat is an
indestructible substance, which flows from a warmer to a colder object (Einstein, 1946). [1] The theory or implicit
assumption of the conservation of heat, such as employed in Sadi Carnot’s 1824 so-called Carnot cycle model of heat
engine operation (see: re-establishment of equilibrium in the caloric), was disproved in 1798 by Benjamin
Thompson’s famous cannon boring experiment. The theory of the conservation of heat, historically, was usurped by
the second law of thermodynamics, aka the law of entropy increase, in colloquial speak, the increase in
transformation content in Clausius-speak, or the logic of the increase in the equivalence-value of all uncompensated
transformations in all irreversible cyclical processes. The phrase “conservation of heat”, however, persisted in semiemployed usage into the early 20th century.
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Further reading
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Conservation of information
In information theory thermodynamics, conservation of information refers to the hypothesis or argument that
"information" is physically equivalent to "energy", or in some versions of the argument "entropy", and that there
exists a conservation law for information, analogous to the other conserved quantities, e.g. mass, charge, etc., of
physics.

History
The hypothesis of the so-called "conservation of information" seems to have originated in certain arguments in the
1975 "The Arrow of Time" by American astrophysicist David Layzer, who using a rather backward and inane blend of
statistical mechanics and information theory, concludes: [5]
"Entropy and information are related by a simple conservation law, which states that the sum of the information and
the entropy is constant and equal to the system's maximum attainable information or entropy under the given
conditions."
Layzer then states that this is expressed mathematically as:
H + I = constant
and concludes that a "gain of information is always compensated for by an equal loss of entropy." This statement, to
note, seems to be a rephrasement of American physical chemist Gilbert Lewis' 1930 Maxwell's demon molecule
distribution based conclusion that "gain in entropy always means the loss of information, and nothing more." [6]
In 1988, citing Layzer, Canadian zoologist Daniel Brooks and American systems ecologist Edward Wiley give the
following four bullet points of their so-called hierarchical information theory:
1. Total information capacity is conserved.
2. Order capacity plus disorder capacity equals total information capacity.
3. Disorder capacity always increases or stays the same.
4. Order capacity always decrease or stays the same.
which they call the "informational analog of the second law of thermodynamics for closed systems". In any event,
they conclude with the inane statement that "this definition is entirely consistent with classical thermodynamics
definitions". [7] In 1998, American mathematician and intelligent design advocate William Dembski proposed a
conservation of information type theory, modeled on the conservation of energy, in his paper “Intelligent Design as a
Theory of Information”. In this paper, Dembski reasons that there exists a “conservation law that governs the origin
and flow of information”; that “information is not reducible to natural causes”; and that “the origin of information is
best sought in intelligent causes”, such that “intelligent design thereby becomes a theory for detecting and
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measuring information, explaining its origin, and tracing its flow.” [2] The corollaries of the proposed law are the
following:
(a) The specified complexity in a closed system of natural causes remains constant or decreases.
(b) The specified complexity cannot be generated spontaneously, originate endogenously or organize itself (as these
terms are used in origins-of-life research).
(c) The specified complexity in a closed system of natural causes either has been in the system eternally or was at
some point added exogenously (implying that the system, though now closed, was not always closed).
(d) In particular any closed system of natural causes that is also of finite duration received whatever specified
complexity it contains before it became a closed system.
The theory was later elaborated on further in the 2004 book Uncommon Dissent: Intellectuals Who Find Darwinism
Unconvincing. [3] The concept was elaborated on further in Dembski’s 2007 book No Free Lunch: Why Specified
Complexity Cannot be Purchased without Intelligence. [4]

Religion
In religious thermodynamics, the conservation of information or “law of conservation of information” states that
natural causes are incapable of generating complex specified information (markers of design by an intelligent agent)
and that the complex specified information in a closed system of natural causes remains constant or decreases. [1]

Difficulties on theory
Among the numerous difficulties with this contrived theory is that, by definition, something that decreases in amount
cannot be considered as being conserved. Another salient difficulty is that Dembski uses the term "closed system" in
place of what should be "isolated system". This type of misuse of thermodynamic terms and conceptions are
common among mathematicans who attempt to extrapolate new thermodynamics theories. As famously stated in
1989 by Russian mathematician Vladimir Arnold: “every mathematician knows it is impossible to understand an
elementary course in thermodynamics.” Beyond this, information is anthropomorphic conception and is not
something defined in the inherent structure of the composition of the universe. In this light, a simple reading of the
history of the Library at Alexandria, the ancient world’s largest library, confirms that information is not conserved.
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External links
● Law of conservation of Information (overview) - by Les Lane.

Conservation of mass
In chemistry, conservation of mass, one of the conservation laws, states that in a chemical reaction or process the
mass of the compoments of atoms in the reactants will equal that of the products.

History
The first to clearly announce the law of conservation of mass, according to Gilbert Lewis (1925), was French
physician-chemist Jean Rey (c.1583-c.1645), who in his 1630 The Increase in Weight of Tin and Lead on Calcination
stated the following: [1]
“Let there be taken a portion of earth which shall have in it the smallest possible weight, beyond which no weight can
subsist: let this earth be converted into water by means known and practiced by nature; it is evident that this water
will have weight, since all water must have it, and this weight will either be greater than that of the earth, or less than
it, or else equal to it. My opponents will not say that it is greater, for they profess the contrary, and I also am of their
opinion: smaller it cannot be, since we too the smallest weight that can exist: there remains then only the case that
the two are equal, which I undertook to prove.”
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French thinker Emilie Chatelet (1706-1749) performed what would eventually come to be known as Lavoisier’s rust
experiment (1774), at a time at which it is said that if her scales were more accurate, she would have arrived at the
law of conservation of mass. The first to enunciate the conservation of mass, according to Leon Winiarski (1898),
however, was French chemist Antoine Lavoisier. [2] Lavoisier, in circa 1789, supposedly, confirmed many of Rey's
hypotheses by more exact experiment.
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Conservation of matter-energy
In science, the conservation of mass-energy or matter-energy states that the total amount of mass (or matter) plus
energy in a system, or sometimes it is said the the universe, is constant. [1]

Overview
In 1896, the concept of the of conservation of mass-energy is said to have entered into the corpus of science
following firstly French scientist Antoine Becquerel’s 1896 discovery of radioactivity in uranium, in which energy
seemed to be coming from nowhere, and second German-born American physicist Albert Einstein’s 1905 formulation
of the mass energy equivalence formula. [4] There does not seem to be, however, any specific publication that
purports the law of conservation of mass-energy as a new scientific principle of science, but rather this seems to be a
urban version of blend of the conservation of mass and the conservation of energy. In 1983, chemists Robert Smoot
and Jack Price stated that: [2]
“Scientist [believe] that the total amount of matter and the total amount of energy in the universe [are] each
constant. These laws are the conservation of energy and the conservation of mass. Thus we see that the two
conservation laws are really just one law. This law is known as the law of conservation of matter-energy.”
The statement of there being a law of conservation of matter-energy, to clarify, is a non-scientific verbalized
aggregation of several principles: conservation of mass (Lavoisier, c. 1780), conservation of energy (Joule, 1843), first
law of thermodynamics (Clausius, 1850), mass-energy equivalence (Einstein, 1905), intertwined with references to an
ill-defined type of 'matter-energy', such as used in discussing proton-proton chain reactions (Eddington, c. 1920),
confused with particle physics (c. 1980s) descriptions of the fundamental matter of the universe, defined as types of
fermions, and the energy of the universe defined as types bosons. Subsequently, in an oversimplified way, this set of
principles is sometimes referred to, in a colloquial, non-rigorous scientific way, as the law of conservation of matterenergy (or conservation of mass-energy).
To give an example, in stellar proton-proton chain reactions, hydrogen atoms transform into helium atoms and in
the process part of the hydrogen mass is converted into energy. Specifically, in each reaction set, comparing the mass
of the final helium-4 atom with the masses of the four initial protons, reveals that 0.007 or 0.7% of the mass of the
original protons has been lost. This mass has been converted into energy, in the form of gamma rays and neutrinos
released during each of the individual reactions. The total energy produced in one whole chain is 26.73 MeV. The
exact details of these types of particle physics reactions, however, tend to become lost in translation when simplified
into simpler science. In 2003, authors Charles Carraher and Raymond Seymour declared: [3]
“The universe is composed of matter/energy and space. Matter/energy is conserved as described by the law of
conservation of matter/energy.”
No one, however, has actually formally proposed a ‘law of conservation of matter-energy’.
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2. Smoot, Robert C. and Price, Jack. (1983). Chemistry: a Modern Course (pg. 11). Charles E. Merrill.
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External links
● Conservation mass-energy – ChemTeam.info.

Conservative dynamical system
In thermodynamics, conservative dynamical system is a system consisting of moving molecules in which the total
energy of all collisions is conserved. The term was used significantly by English physicist C.G. Darwin’s 1952 book The
Next Million Years to describe both an ideal gas system, defined by Boyle’s law, and, by analogy, a system of human
molecules, confined to the earth "containing vessel", defined by "the Boyle's law which controls the behavior of those
very complicated molecules, the members of the human race." [1]

References
1. Darwin, Charles G. (1952). The Next Million Years (chapter one). London: Rupert Hart-Davis.

Constant
In science, constant is a quantity found to be
unvarying throughout nature and or
throughout the universe, depending, e.g. the
solar constant is peculiar to sun, whereas the
speed of light is universal.

List
The following is a work-in-progress listing of
notable and or significant constants found in
nature:
● Solar constant | Solar flux
● Boltzmann constant
● Mechanical equivalent of heat
● Energy (of the universe) | Laws of the
universe
● Speed of light
● Planck’s constant
● Gas constant

Humanities
In hmolscience, a number of constants are
directly relevant to the humanities, including:
the gravitational constant, responsible for
holding humans to the earth, the speed of
light, plays a role in love at first sight,
relativity, exchange force operating between
humans, among others, and most importantly
the mechanical equivalent of heat, which
quantifies the ratio of solar heat transformed
into social work. [1]

Laymanized descriptions of six of the big equations of physics and four of
the main constants utilized therein, namely: speed of light c, gravitational
constant G, reduced Planck-Dirac constant ħ (check for error here with
possible extra K constant in black hole entropy (Ѻ) formula) Coulomb's
constant K, Boltzmann constant K, the third of which, "tendency to move
from order to disorder" is misunderstood description, which in its original
(correct) statement reads the "entropy of the universe tends to a
maximum", entropy meaning transformation content, per system
transformation mechanical equivalent of heat formulation basis.

The following, conversely, is a representative statement, made by Morris Zucker, from his chapter subsection on
constants which function in the science of history, arguing to the affect that the constants of physics are inapplicable
to the science of history: [2]
“There is no valid analogy between the constants of history and physics, yet we hand no difficulty whatever in
recognizing homo sapiens wherever we found them and in whatever degree of development.”
(add discussion)

References
1. (a) Thims, Libb. (2008). “On the Mechanical Equivalent of Heat and Occupation” (pdf), Journal of Human
Thermodynamics, Vol. 3, Issue 1. pgs. 1-7, April.
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External links
● Constant (disambiguation) – Wikipedia.

Constantine, David
In human chemistry, David Constantine (1944-) is a British German literature
translator, poet, and freelance writer noted for []

Overview
In 1994, Constantine did Oxford University Press English translation of German
polymath Johann Goethe’s 1809 Elective Affinities (see: translations), wherein he
provides a rather detailed introduction, a note on translation, giving the history of the
various language translations (first [1854] and second [1972] English translation being
anonymous), along with a note on translation, selected bibliography, chronology, and
explanatory notes. The following is Constantine’s synopsis of the novella: [1]
“In Elective Affinities Goethe conducts an experiment with the lives of people who are
living badly. Charlotte and Eduard, aristocracts with little to occupy them, invite Ottilie
and the Captain into their lives; against morality, good sense, and conscious volition all
four are drawn into relationships as inexorably as if they were substances in a chemical equation. The novel asks
whether we have free will or not; more disturbingly, it confronts its characters with the monstrous consequences of
their repression of any real life in themselves. Goethe wrote Elective Affinities when he was sixty and long established
as Germany's literary giant. He remained an uneasy and scandalous figure, none the less, and readers of Elective
Affinities were profoundly disturbed by its penetrating study of marriage and passion.”
Constantine's introduction section also gives a re-translation of Goethe's riddle and famous "advertisement".

References
1. Goethe, Johann. (1994). Elective Affinities (introduction, note on translation, selected bibliography, chronology,
and explanatory notes by David Constantine) (abs). World Classics.

External links
● David Constantine – Wikipedia.
● David Constantine (about) – CommaPress.co.uk.
● David J. Constantine (about) – BritishCouncil.org.

Constructal theory
In science, constructal theory or "constructal law" argues that the design of any open or closed system, animate, e.g.
a human society, or inanimate, e.g. a river basin, is based on the postulate that: [1]
“For a finite sized flow system to persist in time (live or survive), its configuration must evolve (change in time) in
such a way that it provides easier and easier access to the currents that flow through it.”
The constructal theory was conceived in 1996, by accident, at Duke University by Romanian-born American
mechanical engineer Adrian Bejan, as a “thermodynamics principle that unites physics with biology”; a theory later
argued to underlie the generation of design in societies. [1]

Overview
The theory was first presented in the 1997 book Advanced Engineering Thermodynamics (2nd edition) by Bejan. [3]
The theory seems to have been culled from the subject of heat transfer, Bejan’s teaching curriculum at Duke
University. The term “constructal”, from the Latin construere “to construct”, was coined by Bejan. In 2005, an
exploratory grant from the Human and Social Dynamics program of the National Science Foundation fueled crossdiscipline research on the theory. The 2007 book Constructal Theory of Social Dynamics summarizes contributions
made by prominent invited speakers at the First International Workshop on the constructal theory of social dynamics,
held on 4-5 April 2006 at Duke University. The postulate, as stated above, in the view of Bejan, supposedly has
become a new law of physics. Moreover, according to Bejan, his corpus of work has supposedly become a new
addition of nonequilibrium thermodynamics: [5]
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“This entire body of work represents a new extension of thermodynamics: the thermodynamics of flow systems of
configuration.”
In 2007, Bejan argued that his new “constructal law” may be a new law of physics, similar to other “fourth laws” of
thermodynamics, themed on flow states, such as Alfred Lotka’s 1922 fourth law, or Harold Morowitz’ 1968 fourth
law, etc. [4] Bejan states that since the first and second laws are black box laws saying nothing about configuration,
that a new law of thermodynamics or of physics is needed to explain the phenomenon of configuration generation in
biology. On this premise, Bejan argues that just as the second law proclaims the existence of a final state (equilibrium
for isolated system), the constructal law proclaims the existence of an “equilibrium flow architecture”, when all
possibilities of increasing morphing freedom have been exhausted. [2]
Bejan's theory, to note, is very similar in theme and feel to Belgian chemist Ilya Prigogine’s 1955 dissipative structure
theory based on heat flows and Bénard cell formations. The theory also seems to have overlap with chaos theory,
emergence, and complexity theory.

See also
● Thermodynamic flow
● Entropy flow
● Gibbs energy flow
● Csíkszentmihályi flow
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1. Bejan, Adrian and Merkx, Gilbert W. (2007). Constructal Theory of Social Dynamics (pg. xi). Springer.
2. ibid (pg. 2).
3. Bejan, Adrian. (1997). Advanced Engineering Thermodynamics (constructal theory). Wiley.
4. 15+ Variations of the Fourth Law of Thermodynamics - Institute of Human Thermodynamics.
5. Bejan, A. (2007). “Constructal Theory of Pattern Formation”, Hydrology and Earth System Sciences, Vol. 11, pgs.
753-68.

Further reading
● Bejan, A. and Lorente, S. (2008). Design with Constructal Theory (overview). Wiley.
● Bejan, A., Lorente, S., Miguel, A., and Reis, A.H. (2009). Constructal Human Dynamics, Security and Sustainability
(abstract). IOS Press.

External links
● Constructal theory (portal) – Constructal.org.
● Constructal theory – Wikipedia.
● Adrian Bejan – Wikipedia.
● Adrian Bejan – ISIHighlyCited.com

Continuing bond
In human chemistry, a continuing bond is an attachment or bond to a deceased individual that is maintained rather
than relinquished. [1] The term was introduced in the 1996 book Continuing Bonds, a presentation of study results
from several populations, presented by twenty-two authors. [2] In this book, edited by psychologists Dennis Klass,
Phyllis Silverman, and Steven Nickman, findings showed that in actual practice people tend to maintain very real
connections to the deceased, a view contrary to the standard dogma, supposedly promoted by Freudian
psychologists, that it was healthier to completely break-off bonds from the deceased. The term ‘continuing bonds’
has since become something of a vogue theoretical concept in the psychology bereavement community, with yearly
publications on the subject.
Cessation bonds
The general logic of continuity bonds, in theme, seems to be similar to American chemical engineer Libb Thims’ 2005
cessation conservation hypothesis, in which residual ‘energy signature’ of formerly active human chemical bonds
remains following the termination of an individual. American psychologist Stephen Kosslyn, in his 2006 section on
what he believes but can’t prove, outlines a fairly decent model of what he calls “social prosthetic systems”, wherein
people rely on others to extend one’s reasoning ability and emotional regulation, particularly in areas where one is
deficient. Kosslyn posits, in what seems to be an aspect of a dihumanide molecule description, that a “good
marriage” arises when two pairs act as effective social prosthetics for each other. In regards to death, Kosslyn posits
that: [3]
“One might argue that when your body dies, part of your mind may survive.”
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Technically, to correct Kosslyn, a molecule cannot die, but the latter part of his supposition may have some sense to
it.
References
1. Worden, J. William. (2008). Grief Counseling and Grief Therapy: a Handbook for the Mental Health Practitioner
(continuing bonds, pgs. 3-4, etc.). Springer.
2. Klass, D., Silverman, Phyllis R., and Nickman, S.L. (1996). Continuing Bonds: New Understandings of Grief. Taylor &
Francis.
3. Kosslyn, Stephen. (2006). “I believe that a person’s mind arises not only from one’s own brain, but in part from the
brains of other people”, in: What We Believe, But Can’t Prove (pgs. 152-53). Harper-Perennial.
Further reading
● Wallis, J. (2001). “Con nuing Bonds: Rela onship Between the Living and the Dead within Contemporary
Spiritualism.” Morality, 6: 127-45.
● Field, N. P., Gal-Oz, e., and Bonanno, G.A. (2003). “Continuing Bonds and Adjustment at 5 Years after Death of a
Spouse.” Journal of Consulting & Clinical Psychology, 71: 110-17.
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External links
● Continuing bonds – Encyclopedia of Death and Dying.

Contrived thermodynamics
In thermodynamics, contrived thermodynamics refers to contrived versions of thermodynamics, where one
unknowingly takes conclusions and results specific to one field of thermodynamics, and applies them in a contrived
way to different field in which the originally-assumed conditions do not hold or are not met. Most of the applications
of statistical mechanics, a subject generally valid for systems which meet the Boltzmann chaos assumption, outside of
non ideal gas systems, can generally be considered a contrived type of thermodynamics.
Another example of contrived thermodynamics is the attempt to blend telegraph wire coding probability theory, a
field otherwise known as information theory, with standard piston and cylinder heat engine theory, a field otherwise
known as thermodynamics, resulting in a contrived claimed to be field of study called “information theoretic
thermodynamics”, information theory thermodynamics, or information thermodynamics, which includes terms such
as Shannon entropy and is well represented by the MaxEnt school.

Control volume
In thermodynamics, a control volume is a type of
system, delineated by a control surface, which is the
surface that completely surrounds the control volume,
the system itself focused on a volume in space into
which or from which a substance flows. [1]

See also
● Flow system

References

Above: a generic control

volume defined for a pump.
1. Potter, Merle C. and Somerton, Craig W. (2009).
[1] Adjacent: a generic one
Schaum's Outlines: Thermodynamics for Engineers (pg.
inlet, one outlet control
2). McGraw-Hill.
volume. [2]
2. Moran, Michael J., Shapiro, Howard N., Boettner,
Daisie D., and Bailey, Margaret. (2010). Fundamentals of
Engineering Thermodynamics (§4.1: Conservation of Mass for a Control Volume, pgs. 164). John Wiley and Sons.

Further reading
● Kreith, Frank. (2000). The CRC Handbook of Thermal Engineering (§1.2: Control Volume Applications, pgs. 1-14-).
Springer.
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External links
● Control volume – Wikipedia.

Cooley, Charles
In hmolscience, Charles Cooley (1864-1929) was an American social psychologist noted
for his anti-reductionist and unbridgeable gap arguments, generally being against any
attempts to explain human faculties in physical science terms.

Overview
In 1926, Cooley, in his “The Roots of Social Knowledge”, argued the following: [3]
“When in reading a meditative writer like Marcus Aurelius, we know his consciousness
and nothing else. There is no good reason to think that statistical methods can
anticipate that which, after all, chiefly distinguishes human life from physical processes,
namely, original mental synthesis.”
Cooley, according to American philosopher-sociologist George Mead, questioned the
validity of applying theories taken from the physical sciences to the activities of human
beings—to the effect that thermodynamic laws, in their view, did not appear to make sense of psychological realities;
Cooley wrote, for example: [1]
“The physical law of persistence of energy in uniform quantity is a most illusive one to apply to human life. There is
always a great deal of more mental energy than is utilized, and the amount that is really productive depends chiefly
on the urgency of the suggestions.”
In 1983, American sociologist Philip Rieff, in his introduction to a reprint of Cooley’s 1902 Human Nature and the
Social Order, employs a whole coterie of thermal words: [2]
“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.”
There is a lot going on in this statement, to say the least.

See also
● Human thermodynamics (objections to)
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Copernicus, Nicolaus
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In science, Nicolaus Copernicus (1473-1543) (IQ:185|#53) (CR:73) was a Polish
astronomer noted for his 1514 forty-page booklet “Little Commentary”
(Commentariolus), in which he began to lay out the basics of his heliocentric model of
the universe, as opposed to the older geocentric model of the universe, eventually
publishing the finalized version as the 1543 On the Revolution of the Heavenly Spheres,
which introduced the revolutionary idea to the world that the “earth moves”, a view
opposed to that of the older 350BC physics model of Aristotle that the earth is the
center of the universe and stationary. This famous publication is said to mark the start
of the scientific revolution and later the various science-religion debates.

Quotes | On
The following are quotes on Copernicus:
“I reject as folly the [supposed] discovery of Copernicus, because in the Bible ‘Joshua
bade the sun, not the earth, stand still’.”
— Martin Luther (c.1540), paraphrase of his view according to Ernst Haeckel (1899) [2]

Quotes
The following are related quotes:
“The scorn which I had to fear on account of the newness and absurdity of my opinion [that the earth moves] almost
drove me to abandon a work already undertaken.”
— Nicholas Copernicus (c.1540), a reference, supposedly, to the earlier work of al-Zarqali and al-Battani [1]
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Copeland, Bruce
In economic thermodynamics, Bruce R. Copeland (c.1960-) is an American scientist noted for []

Overview
In 2008, Copeland, in his blog “The Economic Reality of the Laws of Thermodynamics”, discussed
the following:
“Paramount among the fundamental laws of nature are the laws of thermodynamics. The laws of
thermodynamics apply to everything, including economic activity!”
The following section talks humorously about the need to avoid making "perpetual motion of the
economic kind" theories:
“For years top accountants have been agonizing over how to produce standards for identifying dangerous or
inappropriate investment schemes in derivatives. A very sound approach would be to use the laws of
thermodynamics. In fact there is a specific formalism used by engineers and scientists to identify first and second law
violations. It's called perpetual motion. It should not be difficult to establish concrete principles for testing financial
instruments and schemes for perpetual motion of the economic kind. We would be much better off as a society if
such approaches were used to monitor and regulate our economy and its various parts.”
(add discussion)

Education
Copeland has a PhD in something and has researched and published in statistical mechanics, signal processing,
biochemistry, molecular genetics, and medicine. He is also co-author of a popular press book on computer software
design.
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Copper
In chemistry, copper, symbol Cu, atomic
CPK
%
number 29, is a metallic element, row four Rank (jmol) Symbol Z
Mass
of the periodic table, the sixteenth most
abundant element in a human, comprising
0.0003 percent by mass of the composition
of one human molecule. [1]
16
Cu
29 0.0003

Human molecular formula

Picture

Electron
configuration

(add)

The position of the element copper in the
average human molecular formula is as
follows:
CE27HE27OE27NE26PE25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23

Cu

ZnE22SiE22

E21BE21IE20SnE20MnE20SeE20CrE20NiE20MoE19CoE19VE18

Function
Involved in the synthesis of hemoglobin, collagen, and the neurotransmitter noradrenalin. Is an important blood
antioxidant, prevents the rancidity of polyunsaturated fatty acids, and helps cell membranes remain healthy.

Schopenhauer
In German natural philosopher Arthur Schopenhauer's 1844 The World as Will and Representation, Volume II, he 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: [2]
"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 logic, of course, being an expanded version of his mentor and associate German polymath Johann Goethe and
his 1809 Elective Affinities.
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Coppola, Francis Ford
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In human chemistry, Francis Ford Coppola (1939-) is an American film director noted
for []

Elective Affinities
In 1979, Coppola began to envision an effort towards a realization of an Englishrendition of English German polymath Johann Goethe’s 1809 puzzle-laden physical
chemistry based novella Elective Affinities, in the form of a four-part eight-hour
megafilm. [1] Coppola, in a 2003 interview, commented on this: [2]
“After Apocalypse Now [1979], I had imagined that I was going do this great work,
which was going be a series of four films loosely inspired by the Goethe novel Elective
Affinities. Those of you who know Elective Affinities know it’s one of the first modern
novels and it’s a very simple story about a man and his wife. They’re living in an
absolutely wonderful place, and the man suggests, “Oh, my friend the captain, he’s an
architect, and I thought it would be nice if he came and lived with us for a while, and he could plan the gardens and
stuff.” And the wife says, “Well, you know, I really… We’re so perfect and happy here that, I was going to say, my
niece is—her mother has died, and I was going to invite the niece to come live.” And they said, “Well, let’s have the
captain and the niece.” So you have the basic setting of the man, the woman, the other man, the other woman. In
Goethe’s mind, he was working on a chemical formula. A, B, A-prime, B-prime. And I had a concept to make an
ambitious film on that theme.”
Likewise, in circa 2004, Coppola told Associate Press:
“My super-production, my great work that I was thinking of, was going to be basically taken from the Goethe novel
Elective Affinities. And I had this idea to set it in modern Japan starring a film director who makes a film in Japan.”
At different times, Coppola also said that the film would be eight hours long, and be filmed over 10 years, with the
characters aging. [1]
In January or February of 1983 Coppola
apparently began working on another
variation of Elective Affinities, called
Megalopolis, and had 400 pages of notes,
and script pages. In 1988, Coppola gave an
interview with Jill Kearney of Mother
Jones, the key parts of which are as
follows: (Ѻ)
Intro: Coppola is eager to return to Napa,
California, to resume writing on two
projects consuming him now: a screenplay
A 2003 summary of Coppola’s vision to make a futuristic big bang theory based
based on Goethe's Elective Affinities and
an unnamed experimental project that he version of Goethe’s Elective Affinities. [5]
is unwilling to detail. But Coppola is willing
to talk about his just completed Tucker: The Man and His Dream.
K: Is Goethe's Elective Affinities one of these projects?
C: I have really only two projects in front of me. I will do Elective Affinities after the thing I'm writing now, which is a
long film-maybe 3 hours and 45 minutes. I've been writing it for four years. At the end of Zoe I'm not going to do any
publicity, any film festivals, I'm just going to be free to implement this idea. It's not just writing-it involves actors, and
music, and art, and all the other things, except the production level. I have a lot of new theories about composing
film that represents a different way of working that's only possible now because of the computer and video
revolutions. You couldn't make an airplane until you had aluminum and the internal combustion engine, so the idea
of flight had to wait. There are whole art forms that are going to be born now. In 10 or 20 years cinema is going to be
as different from the way we make movies now as the infantry is from a squadron of planes. Sound cinema is only 60
or 70 years old. A lot of people figure that innovation is when you get a car that goes 20 miles an hour to go 60. But
maybe an innovation is a car that flies, or a car that doesn't even move, but gets you there anyway. Innovation
doesn't mean you can just do more of the same. Sometimes it's a different way to skin the cat.
Coppola was still talking about that film when he announced Le Ribellion di Catilina in 1989, which sounded a lot like
Megalopolis, with its bent sense of time and its plot that leapt from Ancient Rome to modern Manhattan (similar to
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Arcadia). After he made Tucker (1988), he announced Megalopolis yet again, but as always, the money wasn't there.
[1] Loose mentions of Megalopolis were still in the air as of 2009, the film said to be about an architect, possibly
similar to the Captain, in a futuristic New York who tries to create utopia through architecture. Coppola once
described the film as:
"The setting is modern New York. It deals... with the idea that the future world we're going to live in is being
negotiated today... It's kind of a shape-of-things-to-come film in which the characters are concerned with artists,
businessmen, proletariat all having a stake in the future but very few of them having a hand in what it's going to be
like. It's a little bit like an Ayn Rand novel." [4]
In 1998, Peter Biskind, in his Easy Riders, Raging Bulls, devoted a section to “Coppola's mad plan for a 10-hour film of
Goethe's Elective Affinities in 3-D”, as one review (Ѻ) put it. In the grip of clinical manic depression and anxiety over
his incomplete opus Apocalypse Now, and while purportedly under the influence of his girlfriend, screenwriter
Melissa Mathison, proposed making a "ten-hour film version of Goethe's Elective Affinities, in 3D”; the following is
the paragraph where this is discussed:
“To those around him, it was evident that Coppola was in the grip of a full-blown, clinical case of manic depression.
One day in 1979, near the end of a post on Apocalypse, he virtually held a roomful of editors prisoner for several
hours, haranguing them with a machinegun fusillade of wild ideas. Word processers hand just come out, and he
described them as the key to a new way of making movies. He wanted to do a ten-hour film version of Goethe’s
Elective Affinities, in 3D, which people attributed to Melissa’s influence. He began negotiating to buy Hollywood
General Studios in LA, and started to talk about taking over Hollywood, building an empire, When the mania ebbed,
he became depressed and paranoid, convinced that everyone was out to get him.”
Though the mega-film Elective Affinities project has yet to come to fruition, the 1982 film One From the Heart,
directed by Coppola, and the 2003 film Lost in Translation, written and directed by Sofia Coppola, his daughter, have
thematic elements, to a certain extent, of Elective Affinities, in them—the latter film capitalizing on the Japan setting
and taking the namesake of Charlotte as the lead female character.

See also
● Elective Affinities (film adaptations)
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Coren, Richard
In human thermodynamics, Richard L. Coren (1932-) is American electrical engineering and
computer scientist noted for his 1998 cybernetics theory of evolution, in which he mixes
thermodynamics, paleontology, and information theory to argue that evolution, from the big bang
to the present civilization, is single coherent process, in the form of what he calls “evolutionary
trajectories”. [1] In his 2006 book God and Science Among the Infinities, Coren attempts to use
complexity theory, intermixed with bits of thermodynamics (citing: Jeffrey Wicken, James Kay, Eric
Schneider, Ilya Prigogine, and Rod Swenson), such as Bénard cells, to argue that God originated in
the mathematical concept of infinities.

Education
Coren completed his PhD at the Polytechnic Institute of Brooklyn. He is currently a professor emeritus at Drexel
University. His main research focus has been in electromagnetic fields, antennas, shielding, and radio frequency
interference. In the last ten years, his focus has been on the cybernetics of evolving systems. [2]
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Coriolis, Gustave
In science, Gaspard-Gustave Coriolis (1772-1843) was a French physicist, a student of
the École Polytechnique, noted for the coining of the term “work”, as the product of
force times distance, as embodied in his 1829 principle of the transmission of work:

in as found in his textbook Calculation of the Effect of Machines. [1] In fact, it was
French engineer and mathematician Jean-Victor Poncelet, the commandant general of
the École Polytechnique, who acknowledged that the word “work” was brought in by
Coriolis. [4] Poncelet, who in 1824 had become professor of 'mechanics applied to
machines', built on the logic of Coriolis and lectured successfully on the topic of work
done by machines, wherein he used the word 'travail' to signify work. [5]

Education
In 1808, Coriolis took the entrance exam for the École Polytechnique, placing second of all students entering that
year. After graduation he entered the École de Ponts et Chaussees (School of Bridges and Roads) in Paris. [8]

½ factor
Supposedly, also in his Calculation on the Effect of Machines, according to several references, it was Coriolis who
introduced the factor ½ in German mathematician Gottfried Leibniz’s 1686 vis viva for the sake of mathematical
convenience. [2] Other references, however, claim that years prior, in 1811, Italian mathematician Joseph Lagrange
used calculus to show that a factor of two is involved in the relationship "vis mortua" (potential energy) and "vis viva"
(kinetic energy). [3]

Turning forces
Supposedly, in his 1835 paper Coriolis stated that: [6]
“Any particle moving in the northern hemisphere is deflected to the right; [and to] his left in the southern
hemisphere.”
Hence, known well in urban folklore, toilets drain clockwise in the northern hemisphere and counterclockwise in the
southern hemisphere. This has since come to be known as the Coriolis force. This phenomenon is that to which in
1885 Austrian physicist Ernst Mach would refer to as "turning tendencies" when discussing the circular movements of
troops on dark nights, a precursor to human molecular spin. [7]
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Corngold, Stanley
In human chemistry, Stanley A. Corngold (c.1942-) is an American German-literature
scholar noted for []

Overview
In 2003, Corngold, in his keynote address “Compulsive Affinities: Goethe, Kafka,
Benjamin”, at the University of Western Ontario "Distortion" conference, attempted to
dissect German polymath Johann Goethe's famous cryptic advertisement to his riddled
1809 Elective Affinities publication, and on the content of the novel theorize on how
the characters may be either “charged radicals” or chemical compounds, in the modern
sense, among other commentary; the following is one excerpt: [1]
“The image of elective affinities proposes the likeness between the attraction of
charged radicals, on the one hand, and the attraction of pairs of persons, on the
other—an attraction that proceeds chiastically (Ѻ), over and against their original
linkages and domiciles, which in the first instance are chemical compounds and in the second instance aristocratic
manor-houses.”
Corngold here seems to be outlining or alluding to the model that certain characters in the novella act like or are
"charged radicals", i.e. chemical species lacking or overabundant with one or more electrons, and possibly that a
paired couple in an aristocratic manor house is a chemical compound, thus seemingly giving way, possibly, to the
notion of the human chemical bond and the dihumanide molecule, respectively.

Other
In 1977, Corngold coauthored Aspekte der Goethezeit (Aspects of the Age of Goethe). [2] He also was the 1996 English
translator of German literary critic Walter Benjamin’s 1922 essay “Goethe’s Elective Affinities”. [3] In 2011, he
translated Goethe’s The Sufferings of Young Werther.
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In hmolscience, Peter Corning (1935-) is an American socioeconomic ecologist,
biologist, and complexity theorist, noted his 1981 to 2003 effort to promulgate a
melting pot theory, e.g. cybernetics, dissipative structures, systems theory, ad hoc
thermodynamics arguments, etc. to argue for a synergy-based theory of evolution.

Overview
In 1981, Corning, in his The Synergism Hypothesis: A Theory of Progressive Evolution,
began to discuss a mixture of: energy, thermodynamics, cybernetics, James Miller’s
systems theory, Howard Odum, Elizabeth Odum, Herbert Spencer, Alfred Lotka, Leslie
White, Ilya Prigogine, among others to argue for a “synergy” based theory of evolution.
[4] In 1998, Corning was publishing articles on thermodynamics, information, and life,
therein discussing ideas on entropy, thermoeconomics, and discussions on synergy,
bioeconomics, and cybernetics in the context of evolution. [1] In 2003, Corning, in his
Nature’s Magic: Synergy in Evolution and the Fate of Humankind, his most popular
book, having gone through seven-editions, penned an end chapter on the application of
thermodynamics, by those as Ilya Prigogine, Harold Morowitz, Erwin Schrödinger, Pierre Teilhard, Stuart Kauffman,
etc., to the humanities and history. [2]

Difficulties
Corning’s understanding of thermodynamics, to note, seems to be very skewed and incorrect, as exemplified by the
following quote:
“Evolution is not simply an epiphenomenon of a few fancy laws. To illustrate, in physicist J. Willard Gibbs’ classic
formulation of the second law of thermodynamics, no fewer than 11 real-world constraints, including gravity and
various other physical forces, have to be set aside. In other words, if you want to use Gibbs’ ‘law’ to predict what will
happen in the real world, you have to relax all those constraints and deal with the mess that results. That’s what
engineers, as opposed to theoretical physicists, have to do every day.”
Corretly, Corning’s statement is backwards as Gibbs incorporated gravity (section: ‘the conditions of equilibrium for
heterogeneous masses under the influence of gravity’) and nearly every constraint, e.g. electromagnetic force, one
could conceive of, resulting in the most elegant real world applications of prediction used in science.

Education
Corning completed his BA from Brown University and an interdisciplinary social science-life science PhD degree from
New York University in 1971, with a thesis on “The Theory of Evolution as a Paradigm for the Analysis of Political
Phenomena”. [3] Later he was awarded a two-year NIMH post-doctoral fellowship for additional study and research
at the Institute for Behavioral Genetics at the University of Colorado. After his post-doctorate degree, he taught in
the interdisciplinary Human Biology Program at Stanford University for seven years, along with research
appointments in the Behavior Genetics Laboratory of the Stanford Medical School and in the Department of
Engineering Economic Systems.
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Corporate entropy
In business thermodynamics, corporate entropy is a loosely defined term referring to a loss of productive energy
inside the working actions of a corporation. In short, the concept of corporate entropy is the application of the
thermodynamic definition of entropy, as the portion of a system's energy that cannot be converted into external
work, to the description and operation of corporations. Said another way, in the phrasing of Clausius, it is the work
the molecules, e.g. human molecules, of the system do on each other that is lost irreversibly. [6] One of the first to
write in this frame of logic was French author C. H. Berry, as discussed in his 1978 working paper Alternative
Dimensions of Corporate Diversification: an Entropy Approach. [1] The first to use the term in a figurative sense was
American author and professor of management science Russell Ackoff who in his 1981 book Creating the Corporate
Future outlined a design for the use of managerial time and energy at work in a way that corporate energy, what he
defines as “wasted energy”, is minimized. [2] Into the late 1980s and 90s, the term had begun to slowly sink in and
authors were beginning to devote short sections to the topic of corporate entropy and phraseologies such as the
“second thermodynamic law of management”. [4]

History of concept
In 1978, French author C. H. Berry published the working paper Alternative Dimensions of Corporate Diversification:
an Entropy Approach. [1] The 1987 book The Creative Corporation, by authors Karl Albrecht and Steven Albrecht, uses
the word entropy nine times and has a section devoted to “Entropy and Synergy: In Search of the Corporate Force”.
[3]

Ackoff’s 1981 definition
One of the first to outline a reasonable definition of corporate entropy was American author and professor of
management science Russell Ackoff. In his 1981 book Creating the Corporate Future Ackoff outlined his views of the
analogy idea of corporate energy, using the logic that if a manager utilizes his board meeting time in a way that
stimulates the function of his subordinates, he will have reduced corporate entropy.
To outline this logic, first he cites data showing that the average number of distinct activities that a manager can
think about simultaneously is seven. Next, he states that the boards generally meet for no more than four hours per
month and that if a manager is on ten or fewer boards (most are on less than ten) that he or she would spend no
more than forty hours per month, or no more than 25 percent of their time at work. This framework, he states,
leaves plenty of time for other activities in that most of his or her responsibilities can be fulfilled through
participation in these boards.
Through them, he argues, the manager can “coordinate and integrate the work done under him and his own
work with that of others, and to keep abreast of what is going on above and alongside.” Skipping a few details, Ackoff
notes that most managers and other members of an organization, who are worth their salt, are always planning
either consciously or unconsciously, and that the design he presents, as outlined above and further in his book,
“organizes this huge informal effort and extracts more its great potential (on the analogy of chemical potential) than
is realized from the disorganized way it is usually carried out.” He continues, “once under way, it actually saves time
over the entire enterprise”, in that “it taps the energy wasted in worry, complaints, beefing, and partial, hence
abortive, efforts at reform by converting corporate entropy into useful work (on the analogy of free energy), play,
and learning.”
Moreover, as he concludes, “it provides all those who feel that they are either being served unfairly or are
serving inadequately with a chance to put up or shut up.” He calls this a “design for participative planning” and
suggests that it need not be introduced to an entire organization at once, but can be implemented independently in a
unit, department, or a division and that once the functionality of the design catches on it will “spread to other parts
or levels of the organization”. [2]

DeMarco and Lister’s 1999 definition
The very-popular 1999 book Peopleware – Productive Projects and Teams, by American software business consultants
Tom DeMarco and Timothy Lister, has a half-page section devoted to corporate entropy. They define entropy in a
corporation as “levelness or sameness” and that “the more it increases, the less potential there is to generate energy
or do work.” [4] Furthermore, in a corporation or organization, according to DeMarco and Lister, “entropy can be
thought of as uniformity or attitude, appearance, and thought processes.” They suppose that “just as thermodynamic
entropy is always increasing in the universe, so too corporate entropy is on the rise”.
There definition of what they call the second thermodynamic law of management is that “entropy is always
increasing in the organization”. This, to note, is incorrect to suppose special “human laws of thermodynamics”. [5] In
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any event, they postulate that the effect of the second law of thermodynamics, via entropy, is the reason that
“elderly institutions are tighter and a lot less fun than sprightly young companies.” To fight the effect of entropy, the
argue that the most successful manager is the one who “shakes up the local entropy to bring in the right people and
let them be themselves, even though they may deviate from the norm of the corporate norm.”. [4]
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Corporate molecule
In business chemistry, a corporate molecule is a term that refers, either metaphorically or literally, to the view of a
corporation as being a large molecule, comprised of individual human particles or human molecules.

Usage
In 1975, Joseph Sander, in his Hunger Can't Wait, devoted a several page section to the concept or term ‘corporate
molecule’. [1] In 1991, authors Robert Moran and William Stripp were outlining the view of how the ‘corporate
molecule’ was bound by shared cultural ties. [2] In 2005, Lynn Lyss, employed the related term 'business molecular
organism', i.e. a type of business molecule logic. [5] In 2010, Indian business executive Vineet Nayar outlined the
following view: [3]
“When a critical mass of employees [activate] (usually, 5 or 10 percent is all you need), throughout the company, it
creates a kind of fusion – a coming together of the human particles in the corporate molecule that releases a massive
amount of energy.”
(add discussion)

See also
● Corporate entropy
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Volume Two (C-Ek)

973

In science, Charles Coryell (1912-1971) was an American chemist (Ѻ) noted for his
1940 coining of the terms "endergonic" and "exergonic". [1]

Exergonic | Endergonic
In circa 1890s, Wilhelm Ostwald, according to John Edsall (1974), introduced the
concept of "coupled reactions". [2] In 1940, Coryell, in his Science letter “The Proposed
Terms ‘Exergonic’ and Endergonic’ for Thermodynamics”, introduced the terms
‘exergonic’ (energy-yielding) and ‘endergonic’ (energy-requiring), as definitive of
reactions that provide free energy, and so can produce work, as opposed to reactions
which work must be expended to cause the reactions to go. [1]

Quotes | About
The following are noted about quotes:
“Charles seemed to take it for granted that everyone else shared his remarkable intelligence. He would talk to you as
if, of course, you knew all this chemistry he was rattling off. He could not help being brilliant, but he seemed quite
unaware that not everyone had this gift; he really seemed to think you were his equal.”
— Anon (c.2010), recollections (Ѻ) of one of his former MIT grad students
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● Charles D. Coryell – Wikipedia.

Cosmological thermodynamics
In thermodynamics, cosmological thermodynamics or "astrothermodynamics" is the study of the relation between
the laws of thermodynamics and the functioning, dynamics, and evolution of the universe, from the sub-atomic to
super-galactic range. Topics in this field is black hole thermodynamics, black hole entropy, and the Boltzmann brain
problem. Cosmic evolution, according to current consensus, is governed largely by the laws of physics, particularly
those of thermodynamics. [1] The general nature of the thermodynamic operation of the universe, however, is
relatively unknown, depending on phenomenon such as dark energy, boson-fermion relationships, the open or closed
thermodynamic system possibilities of the universe, the puzzling rate of expansion of the universe, a lack of a unified
theory of the fundamental forces or interactions, e.g. electromagnetic vs. gravity, the nature of black holes and
entropy, etc.

Human thermodynamics
The central question in human thermodynamics is how does the thermodynamic operation of the universe relate,
interact, or connect to the thermodynamic operation of human life, if at all?
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In hmolscience, Robert Costanza (1950-) is an American systems ecologist and
economist noted, in ecological economics, for his late 1990s to present work in
promoting an Odum-style economics.

Overview
In 1998, Costanza, a student of Howard T. Odum and his embodied energy ideas,
founded the journal of Ecological Economics, and therein began promoting the usage of
thermodynamic models, in a loose superficial way, in ecological economics.

Smith’s invisible hand | Human molecules
In 1999, Costanza, in summary of neoclassical economics, co-authored with Thomas
Prugh, stated that the following bullet point view of the neoclassical economist is a
questionable viewpoint to adhere to in the modern scheme of things: [1]
“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.”
The original author of this quote is difficult to track down, but seems to be a 1995 publication by Thomas Prugh and
others. [2] The etymological theme of the quote, however, seems to be a rewrite of Scottish political economist
Adam Smith’s 1759 theory of the invisible hand:
“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.”
albeit rewritten with a person defined as a human molecule. 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. An example of this was employed by Spanish economist Jose Sampedro in 1967 as follows: [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
way since the doctrine of capitalism conceived the economy as a cluster of human molecules related to each other on
a purely economic basis.”
Possibly, Prugh and Costanza were attempting to summarize this pervading theme.

Education
Costanza competed his MS in architecture and urban and regional planning, followed by his PhD in 1979 in systems
ecology under Howard T. Odum, with a minor in economics, all at the University of Florida.
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HcGraw-Hill.
(b) Jose Luis Sampedro (Spanish → English) – Wikipedia.

Further reading
● Costanza, Robert. (1980). “Embodied Energy and Economic Valuation”, Science, 210: 1219-24; in A Survey of
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Ecological Economics, pgs. 206-10. Island Press, 1995.

External links
● Robert Costanza – Wikipedia.

Cotta, Johann
In biographies, Johann Cotta (1761-1837) was a German publisher noted for being the
main publishing outlet for the work of German polymath Johann Goethe. Cotta paid
Goethe 2,000 taler for his Elective Affinities. [2]

Overview
Goethe told Cotta, supposedly on 01 Oct 1809, about his soon-to-be published novella
Elective Affinities, that: [1]
“Es ist manches hineingelegt, das, wie ich hoffe, den Leser zu wiederholter Betrachtung
auffordern wird.”
which translates loosely as:
“There are many things put into it, with which I hope to invite the reader back for
repeated viewing.”
American Goethean scholar Astrida Tantillo, translates this, to the effect that: “Goethe wrote that much is hidden
within the novel and hoped that this aspect would spur readers to read and reread it.” [3] Goethean philosopher John
Armstrong argues that “advertisement” approach (see: Goethe's advertisement) was used being that the Cotta
feared or anticipated attack, and he was thus employing the advert as a neutralizing deflection. [4]

See also
● Simon Capelin

References
1. 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;
Hugo von Hofmannsthal’s The Chandos Letter; and John Banville’s The Newton Letter, pgs. 151-74). Camden House.
2. North, Michael. (2008). Material Delight and the Joy of Living: Cultural Consumption in the Age of Enlightenment in
Germany (pg. 13). Ashgate Publishing.
3. Tantillo, Astrida O. (2001). Goethe's Elective Affinities and the Critics (pg. 9-10). Camden House.
4. Armstrong, John. (2006). Love, Life, Goethe: How to Be Happy in an Imperfect World (Ch. 6: Elective Affinities, pgs.
357-; chemistry, pgs. 362, 368). Allen Lane.

External links
● Johann Friedrich Cotta – Wikipedia.

Cottrell, Fred
In hmolscience, William Frederic Cottrell (1903-1979) (CR=4), publishing as "Fred Cottrell", was an
American sociologist, semi-discussed in sociological thermodynamics, noted for his 1955 book
Energy and Society, wherein, supposedly, he sought to explain human societies as thermodynamic
systems. [1] Cottrell’s book is also said to be one of the first to connect a society’s energy
conditions and the evolution of its culture. [2] American social energetics historian Eric Zencey
summarizes Cottrell as someone who linked social and economic change to changes in energy
sources and the technologies they powered. [3]

References
1. Trigger, Bruce G. (1990). “Monumental Architecture: a Thermodynamic Explanation of Symbolic
Behavior”, World Archaeology, 22(2): 119-132.
2. (a) Cottrell, Fred. (1955). Energy and Society: the Relationship between Energy, Social Change, and Economic
Development (thermodynamics, pgs. 14, 18; entropy, pgs. 13, 24) (revised, 2009). Freeman.
(b) Energy and Society – Encyclopedia of Earth.
3. Zencey, Eric. (2013). “Energy as a Master Resource” (pdf), in: State of the World 2013: Is Sustainability Still
Possible? (§7:##-; image, figure 1-2). Island Press, 2013.
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Further reading
● Co rell, William F. (1972). Technology, Man, and Progress. Merrill.

External links
● William Frederic Cottrell – Encyclopedia of Earth.
● Cottrell, William Frederick – The Energy Library.

Coupled reactions
In science, coupled reactions are two or more
reactions, at least on being endergonic (energy
requiring), one or more of the others being
exergonic (energy yielding), which are "coupled"
thermodynamically such that the exergonic
reactions drive or power the endergonic
reactions, such that the system of reactions or
processes as a whole "goes", i.e. occurs
naturally.

Overview
In circa 1890s, German physical chemist Wilhelm
Ostwald, according to energetics historian John
Edsall (1974), was the first, apparently, to discuss
coupled reactions, whereby, to use modern
terminology (Ostwald used some type of general
“energetics” conceptual terminology), the free
energy released by an exergonic process can be
used to drive an endergonic process that would
not go by itself. [1] In 1920 to 1936, Belgian
physical chemist Theophile de Donder was
discussing coupled reactions,
One of the video diagrams, lecture part 12, from Libb Thims' 2015
thermodynamically, in terms of affinity theory.
"Zerotheism for Kids" lecture, illustrating coupled reactions in social
[2]
terms, via the example of nepotism, from the 1980 film Caddyshack.

Quotes
The following are related quotes:
“For a total process it is impossible to escape the rigorous requirement that the total free energy change, at constant
pressure and temperature, must be negative if the process is to go. Such spontaneous processes (ΔG negative) have
been termed ‘exergonic’ by Charles Coryell, in analogy to the term exothermic for processes in which ΔH is negative.
A process which taken alone would be endergonic (ΔG positive), and therefore thermodynamically forbidden, may
nevertheless proceed if it is coupled with another process which is so highly exergonic that the total value of ΔG for
the combined reaction is negative. Such coupled reactions are of profound importance in biochemistry. The supply of
free energy in many coupled biochemical reactions is provided by the hydrolysis of adenosine triphosphate (ATP to
adenosine diphosphate (ADP) and inorganic phosphate.”
— John Edsall (1958), Biophysical Chemistry [3]

References
1. Edsall, John T. (1974). “Some Notes and Queries on the Development of Bioenergetics. Notes on some ‘Founding
Fathers’ of Physical Chemistry: J. Willard Gibbs, Wilhelm Ostwald, Walther Nernst, Gilbert Newton Lewis” (abs),
Molecular and Cellular Biochemistry, 5(1-2): 103–12, Nov 15.
2. De Donder, Theophile and Van Rysselberghe Pierre. (1936). Thermodynamic Theory of Affinity: A Book of Principles
(pg. 2; affinity coupling, pg. 113). Oxford University Press.
3. Edsall, John T. and Wyman, Jeffries. (1958). Biophysical Chemistry: Thermodynamics, Electrostatics, and the
Biological Significance of the Properties of Matter (pg. 210). Academic Press.

Further reading
● Cro s, Antony. (2009). “Coupled reactions” (lecture 5), Biophysics 354. Illinois.edu.

External links
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● Coupled reactions – Wiley.com.
● What is a coupled reaction? (2012) – StackExchange.com.

Coupling
In chemistry, coupling refers to reactions, i.e.
coupled reactions, that are ‘coupled’ together in
the sense that a thermodynamic coupling allows
one of the reactions to progress in a direction
contrary to that prescribed by its own affinity.
[1]

History
In the 1890s, German physical chemist Wilhelm
Ostwald, according to energetics historian John
Edsall (1974), was the first, apparently, to
discuss coupled reactions, whereby (to use
modern terminology) the free energy released
by an exergonic process can be used to drive an
endergonic process that would not go by itself.
[7]
In the years 1920 to 1936, Belgian physical
chemist Theophile de Donder worked out the
basics of "affinity coupling", such that if in a
system two simultaneous reactions occur:

A schematic of Iranian-born American Robert Kenoun's 2006 "internal
energy coupling theory", an aspect of his social internal energy
minimization theory, of social history, wherein he views each subsystem
or society as tending to a thermodynamic potential of internal energy
minimum (U → 0), and that these sub-system societies are energetically
connected together in the larger global system. [3]

A1v1 < 0
A2v2 > 0
where A and v are the chemical affinity and chemical reaction rate, respectively, and the subscripts refer to reaction
one and reaction two, respectively, that the overall reaction will occur as long as:

A1v1 + A2v2 > 0
at which point the reactions are said to be "coupled" reactions. In this sense, according to de Donder's protege
Belgian chemist Ilya Prigogine, "thermodynamic coupling" allows one of the reactions to progress in a direction
contrary to that proscribed by its own affinity. The rules for affinities of reaction are defined as follows: [5]
Measure

Description

reaction proceeds to the right
reaction proceeds to the left
reaction is in a state of equilibrium
The formula de Donder employs to measure affinity A is:

where μ (mu) is the chemical potential, as defined in the work of Willard Gibbs (1876), of one associated molecular
entity or mass ν (nu). In 1961, Frederick Koenig, et al, published on thermodynamics of coupling, via citation to de
Donder. [8]

Free energy coupling
In 1934, American physicochemical physiologist Harold Blum, in his “A Consideration of Evolution from a
Thermodynamic View-Point”, outlined what seems to be the first version of free energy coupling theory as well as its
first application toward a reformulation of a non-theological directive-based version of evolution via natural
selection.
In 1941, German-born American biochemist Fritz Lipmann, in his "Metabolic Generation and Utilization of Phosphate
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Bond Energy", which itself was based on previous scatters works on the puzzle as to how to explain the energetics of
frog leg movement, outlined a more robust free energy coupling model, which is summed up by the following
equation:

Herein, this is called the Lipmann coupling inequality and states that as long as the sum of the Gibbs free energy
changes for all "natural", symbol
, processes or reactions, in a given coupled system, plus the the sum of the Gibbs
free energy changes for all "unnatural", symbol
, processes or reactions, 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". A later spin-off the
coupling model is English biochemist Peter Mitchell’s 1961 chemiosmotic theory, or chemiosmotic hypothesis, the
theory which explains the coupling processes that made ATP in the first place as well as the thermodynamics of
membrane transport in general.

Human thermodynamics
In 2006, Iranian-born American
material science electrical
engineer Robert Kenoun outlined
a generalized model of social
coupling, i.e. his "social internal
energy minimization theory,
where in so-called "relational
bonds" are posited to exist
between societies or systems,
exchanging energy and matter,
and the tendency for each system
is towards an internal energy
minimum (U → 0). [3] The main
difficulty in Kenoun's coupling
theory is that he is using the
wrong is
In 2007, Russian
bioelectrician Octavian Ksenzhek
outlined a crude type of
economic coupling theory,
viewing money as a type of
"virtual energy" analogous to the
way in which ATP acts a a power
or energy source in the cell
driving a variety of endergonic
processes in the cell. [4]

Thermodynamic potentials
System

Potential

Conditions

Equilibrium

Isolated
system
Entropy (negative)
Negentropy

dS = 0
(S = max)

(add)
Internal energy
(dS = 0, dV = 0)

Quantities of
extensity constant

dU = 0
(U = min)

Closed
isentropic
isobaric
system

Enthalpy
(dS = 0, dP = 0)

Entropy, pressure,
and amount of
substance constant

dH = 0
(H = min)

Closed
isochoric
isothermal
system

Helmholtz free energy Temperature, volume,
(dT = 0, dV = 0)
and amount of
substance constant

References
Closed isobaric
1. Prigogine, Ilya. (1955).
Gibbs free energy
isothermal
Introduction to Thermodynamics
(dT = 0, dP = 0)
system
of Irreversible Processes (section:
3.6: Coupling of Chemical
Note:
Reactions, pgs. 23-25).
(freely running)
Interscience Publishers.
2. De Donder, Theophile and Van
Open isobaric Gibbs free energy
Rysselberghe Pierre. (1936).
isothermal
(dT = 0, dP = 0)
Thermodynamic Theory of
system
Affinity: A Book of Principles (pg.
Addition factors:
2; affinity coupling, pg. 113).
Oxford University Press.
(chemical potential: μ)
3. Kenoun, Robert. (2006). A
(turnover rate)
Proposition to Theory of History
and Social Evolution (abs) (pg. 147). Trafford Publishing.

dF = 0
(F = min)

Temperature,
pressure, and amount
of substance constant

dG = 0
(G = min)

Temperature and
pressure constant;
amount of substance
varies

dG = 0
(G = min)
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4. Ksenzhek, Octavian S. (2007). Money: Virtual Energy - Economy through the Prism of Thermodynamics. Universal
Publishers.
5. Kondepudi, Dilip and Prigogine, Ilya. (1998). Modern Thermodynamics – from Heat Engines to Dissipative Structures
(4.1: Chemical potential and Affinity: the Driving Force of Chemical Reactions, pgs. 103-13). New York: John Wiley &
Sons.
6. Blum, Harold F. (1934). “A Consideration of Evolution from a Thermodynamic View-Point” (abs), presented at the
94th meeting of the American Association for the Advancement of Science, Jun 20, in: The American Naturalist,
69(723):354-69, Jul-Aug, 1935.
7. Edsall, John T. (1974). “Some Notes and Queries on the Development of Bioenergetics. Notes on some ‘Founding
Fathers’ of Physical Chemistry: J. Willard Gibbs, Wilhelm Ostwald, Walther Nernst, Gilbert Newton Lewis” (abs)
(energetic imperative, pg. 104), Molecular and Cellular Biochemistry, 5(1-2): 103–12, Nov 15.
8. Koenig, Frederick O., Horne, Frederick H., and Mohilner, David M. (1961). “On Thermodynamic Coupling of
Chemical Reactions” (abs), Journal of the American Chemical Society, 83(5):1029-33.

Further reading
● Delbruck, Max. (1944). “Problems of Modern Biology in Relation to Atomic Physics: Part III: Energy-Coupling”, A
Series of Lectures, April and May, Vanderbilt University School of Medicine.
● Pings, C.J. Nebeker, E.B. (1965). “Thermodynamics of Chemical Coupling”, Ind. Eng. Chem. Fundamen. 4(4): 376381.
● Bierbaum V. and Lipowsky R. (2011). “Chemomechanical Coupling and Motor Cycles of Myosin v.” (abs), Biophys. J.
100(7): 1747-55.

Cowper, William
In human chemistry, William Cowper (1731-1800) was an English poet noted for his
1783 Empedocles-style chemical aphorism like poem “On Friendship”, in which he
compares the politics that arise from the mixing of courtiers and patriots to the
effervescence that arises when salt and lemon juice are mixed, comments that the true
friendship might be something akin to the chemist’s attempt to make gold, compares
certain friendships to simmering copper, and intermixes this with discussion on the role
of religion.

On Friendship
The following is Cowper’s 1783 “On Friendship” poem:
“Amicitia niri inter bonoe cite non potent” [Friendship can not be defined between
good cite]
— Cicero
What virtue can we name, or grace,
But men unqualified and base
Will boast it their possession!
Profusion apes the noble part
Of liberality of heart,
And dullness of discretion.
But as the gem of richest cost
Is ever counterfeited most,
So, always, imitation
Employs the utmost skill she can
To counterfeit the faithful man,
The friend of long duration.
Some will pronounce me too severe,
But long experience speaks me clear;
Therefore that censure scorning,
I will proceed to mark the shelves
On which so many dash themselves,
And give the simple warning.
Youth, unadmonish'd by a guide,
Will trust to any fair outside,—
An error soon corrected;
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For who but learns with riper years,
That man, when smoothest he appears,
Is most to be suspected?
But here again a danger lies,
Lest, thus deluded by our eyes,
And taking trash for treasure,
We should, when undeceived, conclude
Friendship imaginary good,
A mere Utopian pleasure.
An acquisition rather rare
Is yet no subject of despair;
Nor should it seem distressful,
If cither on forbidden ground,
Or where it was not to be found,
Wc sought it unsuccessful.
No friendship will abide the test,
That stands on sordid interest
And mean self-love erected;
Nor such as may awhile subsist
'Twixt sensualist and sensualist,
For vicious ends connected.
Who hopes a friend, should have a heart
Himself well furnish'd for the part,
And ready on occasion
To show the virtue that he seeks;
For 'tis an union that bespeaks
A just reciprocation.
A fretful temper will divide
The closest knot that may be tied,
By ceaseless sharp corrosion:
A temper passionate and fierce
May suddenly your joys disperse
At one immense explosion.
In vain the talkative unite,
With hope of permanent delight;
The secret just committed
They drop through mere desire to prate,
Forgetting its important weight,
And by themselves outwitted.
How bright soe'er the prospect seems,
All thoughts of friendship are but dreams,
If envy chance to creep in;
An envious man, if you succeed,
May prove a dangerous foe indeed,
But not a friend worth keeping.
As envy pines at good possess'd,
So jealousy looks forth distress'd,
On good that seems approaching,
And if success his steps attend,
Discerns a rival in a friend,
And hates him for encroaching.
Hence authors of illustrious name,
(Unless belied by common fame)
Are sadly prone to quarrel;
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To deem the wit a friend displays
So much of loss to their own praise,
And pluck each other's laurel.
A man renown'd for repartee
Will seldom scruple to make free
With friendship's finest feeling;
Will thrust a dagger at your breast,
And tell you 'twas a special jest,
By way of balm for healing.
Beware of tattlers; keep your ear
Close stopt against the tales they hear,—
Fruits of their own invention;
The separation of chief friends
Is what their kindness most intends;
Their sport is your dissension.
Friendship that wantonly admits
A joco-serious play of wits
In brilliant altercation,
Is union such as indicates,
Like hand-in-hand insurance plates,
Danger of conflagration.
Some fickle creatures boast a soul
True as the needle to the pole;
Yet shifting, like the weather,
The needle's constancy forego
For any novelty, and show
Its variations rather.
Insensibility makes some
Unseasonably deaf and dumb,
When most you need their pity;
'Tis waiting till the tears shall fall
From Gog and Magog in Guildhall,—
Those playthings of the City.
The great and small but rarely meet
On terms of amity complete:
The attempt would scarce be madder,
Should any, from the bottom, hope
At one huge stride to reach the top
Of an erected ladder.
Courtier and patriot cannot mix
Their heterogeneous polities
Without an effervescence,
Such as of salts with lemon-juice;
But which is rarely known to induce,
Like that, a coalescence.
Religion should extinguish strife,
And make a calm of human life:
But even those who differ
Only on topies left at large.
How fiercely will they meet and charge!
No combatants are stiffer.
To prove, alas! my main intent,
Needs no great cost of argument,
No cutting and contriving;
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Seeking a real friend, we seem
To adopt the chymist's golden dream
With still less hope of thriving.
Then judge, or ere you chuse your man,
As circumspectly as you can,
And, having made election,
See that no disrespect of yours,
Such as a friend but ill endures,
Enfeeble his affection.
It is not timber, lead and stone,
An architect requires alone,
To finish a great building;
The palace were but half complete,
Could he by any chance forget
The carving and the gilding.
As similarity of mind,
Or something not to be defined,
First rivets our attention;
So, manners, decent and polite,
The same we practised at first sight,
Must save it from declension.
The man who hails you Tom or Jack,
And proves by thumping on your back,
His sense of your great merit,
Is such a friend, that one had need
Be very much his friend indeed,
To pardon or to bear it.
Some friends make this their prudent plan—
"Say little, and hear all you can;"
Safe policy, but hateful:
So barren sands imbibe the shower,
But render neither fruit nor flower,
Unpleasant and ungrateful.
They whisper trivial things, and small;
But, to communicate at all
Things serious, deem improper;
Their feculence and froth they show,
But keep the best contents below,
Just like a simmering copper.
These samples (for alas! at last
These are but samples, and a taste
Of evils yet unmention'd;)
May prove the task, a task indeed,
In which 'tis much, if we succeed,
However well-intention'd.
Pursue the theme, and you shall find
A disciplined and furnish'd mind
To be at least expedient,
And, after summing all the rest,
Religion ruling in the breast
A principal ingredient.
True friendship has, in short, a grace
More than terrestrial in its face,
That proves it heaven-descended;
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Man's love of woman not so pure,
Nor, when sincerest, so secure
To last till life is ended.
(add discussion)

Other
In 1894, American poet John Spollon, in his article-poem “Among the Bards”, cites the following section on Cowper’s
chemical poetry:

which has the alternative translation variations of:

and goes on to elaborate on this platform that the mixing of republicans and democrats as being akin to action of an
antacid in water. [2]

See also
● Johann Goethe
● Mala Radhakrishnan
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1. Cowper, William. (1782). “On Friendship”, in: The Life and Posthumous Writings of William Cowper (editor: William
Hayley) (pg. 219). J. Seagrave, 1803; in: The Poetical Works of William Cowper (editor: H.F. Cary) (pgs. 116-17).
William Smith, 1839.
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External links
● William Cowper – Wikipedia.

Cox, Catherine
In psychology, Catherine Cox (1890-1994) (see: Cox IQ) was an American psychologist
noted for her 1926 book Early Mental Traits of 300 Geniuses, in which her and a group
of psychologists at Stanford University methodologically assign IQ values to the top 300
geniuses, that lived in adulthood age during the years 1450 to 1850, based on the
magnitude and density of their intellectual accomplishments over their lifespan. The
following is Cox’s famous summary quote of the study findings that German polymath
Johann Goethe is the ceiling genius of individuals who lived during these years: [1]
“One rater (M) has scored on the basis of the record of Goethe’s youth an IQ of 225.
Goethe’s true IQ may in the history of mankind have been equaled in a few instances;
one may well wonder whether it has ever been exceeded?”
It is of note to comment further in corroborating the findings of both Cox that Goethe
was intellectual mentor to Einstein, who kept a bust of Goethe in his study along with a
fifty-two volume set of Goethe's collected works in his personal library (more than any
other author), was founder of human chemistry, and a key founding pioneer of human thermodynamics.
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Overview
In the 1920s, American psychologist Lewis Terman, at Stanford University, creator of the 1916 Binet-Simon scale, a
scale at which past the point of IQ 140 would be considered as genius range, assigned his new graduate student Cox
the job of assigning IQ values to the world's “greatest” geniuses (those at or above 140), so to affix the top of his IQ
scale to recognizable ceiling point or intelligence. [1 IIn 1924, Cox, starting with the Cattell 1000, completed her PhD
with a dissertation “On the Early Mental Development of a Group of Eminent Men”. [3] She expanded this into the
1926 book Early Mental Traits of 300 Geniuses, in which she assigned IQ values to the top 300 geniuses who lived
between 1450 and 1850, setting the ceiling genius IQ of 210 to Goethe. [1].

Buzan IQs
Cox's assignment of Goethe as the lead intellect of humanity was corroborated in 1994 independent study by
Englishman accelerated-learning expert Tony Buzan (see: Buzan IQ) and English literature historian Raymond Keene
who formulaically-ranked the top one-hundred geniuses of all time, arriving at the result that Goethe was the
number two genius, behind Shakespeare. In their method, independent to that of Cox, they scored the top 100
leading minds on an 835-point scale (GS=Genius Score): dominance in the field (100), active longevity (100), polymath
(100), versatility (100), strength and energy (100), IQ (100), ongoing influence (100), prolificness and achievement of
prime goal (100), universality of vision (15), outstanding originality (10), deliberate desire to create teaching avenues
or academies to further the genius’ ideas (10).

References
1. Cox, Catharine, M. (1926). Early Mental Traits of Three Hundred Geniuses (Genetic Studies of Genius Series) (IQ:
definition, pg. 47). Stanford University Press.
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CPK human
molecule
In hmolscience, a CPK human molecule
is the depiction of a human, atomically,
as a N-element human molecule,
human chemical, or human chemical
species, where N is from 2 to 26 types
of atoms, using the 1952 CPK coloring
scheme, where individual atoms are
labeled such that: red = oxygen, blue =
nitrogen, gray = hydrogen, black =
carbon, among several other color
assignments. [1]

Left: A 1979 drawing of a molecule man by American sculpture artist Jonathan
Borofsky, holes representative of "molecules", a pre-cursor to the CPK model.
Center: A 2005 CPK-stylized human molecule made by Canadian designer Shawn
LaPaix for the University of British Columbia Art Gallery. [2] Right: A 2009 CPK-style
human molecule representation made by American illustration artist Chris Gash for
the New York Times. [3]

The letters CPK, is acronym of the
surnames of chemists Robert Corey,
Linus Pauling, and Walter Koltun, the inventors of the atom color coding system.

History
The first proto-type CPK human molecule depictions, so to speak, were the various hole-filled molecule man drawings
and multi-story sculptures made American sculpture artist Jonathan Borofsky, first built in Los Angeles, in 1977 and
1978, originating because, as Borofsky says: [1]
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“I was fascinated by this ‘molecule idea’, the simple fact that even though we appear to be quite solid, we are in fact
composed of a molecular structure which in itself is mostly composed of
water and air.”
The holes, varying in size from about seven inches to one foot or more
(depending on sculpture), are indicated by the following idea:
“Holes represent the molecules of all human beings coming together to
create our existence”.
In theory, then, expanding or rather upgrading this "holes = molecules"
model of a human, one could then extrapolate on this statement to make a
CPK model of the atoms of a human, where each color represents the
A CPK color coded ball and stick model of
representative atoms that actually exist in people. The first actual CPK
the amino acid proline (C5H9NO2).
human molecule was the 3-element nitrogen-oxygen-hydrogen made in
2005 by Canadian designer Shawn LaPaix for a poster “The Human Body in
History” made for the University of British Columbia Art Gallery exhibit. [2] In 2009, although it seems unaware of the
previous work of LaPaix, American illustrator Chris Gash made 2-element nitrogen-oxygen (blue-red) CPK human
molecule in the form of a running stick figure, as an illustration for a New York Times article on walking walking
molecules. [3]

Full CPK depictions
See also: Human molecular orbital

One of the limitations of the CPK human molecule depiction is that humans, according to mass composition tables,
and recent human molecular formula calculations, are made of 26 functional elements:
Human molecular formula

CE27HE27OE27NE26PE25SE24CaE25KE24ClE24NaE24MgE24FeE23FE23

Left: A "Mr. Carbon Atom" depiction of a human as type of
valence shell carbon 12 atom with an type orbital
electronegativity, by English biotechnologist Mark Janes.
Right: A 26-element depiction of a human, which is in line
with the known mass-composition based molecular formula
of an average human.

ZnE22SiE22CuE21BE21IE20SnE20MnE20SeE20CrE20NiE20MoE19CoE19VE18
hence a 26-color coded representation of the human as a "molecular formula in action", in the prophetic 1919 word
of American physician George Carey. The following, for example, would be the coloring scheme according to the
popular molecular visualizer jmol:
Human molecular formula (color coded)
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This would be a bit tricky to visually depict a human via this color coding scheme, but nevertheless possibly a good
introductory hmolscience "homework assignment" would be a classroom poster project assigned to children as a way
to learn both the philosophical implications of notion of the human as a reactive molecule and also to learn the
general location and function of each element in the body.

Advanced
To note, with the rise of quantum mechanics (1900-1932), the field of quantum chemistry needs to be taken into
account, according to which topics such as electronegativity, spin, molecular orbital theory (human molecular orbital
theory), chemical bonding, etc., need to be taken into account in the representation of a human molecule; such as
shown below, namely a thermodynamic system / molecular bubbles depiction of a human molecular orbital for one
human molecule, or rather one person's average daily trajectories and movements, viewed at a sped-up rate of
viewing, according to human molecular orbital theory. [4]

One example of this approach is that taken by English biotechnologist Mark Janes and his "Mr. Carbon Atom" outfit,
above left, wherein he uses part metaphor, part analogy, part extrapolation, and part scientific concept, to model a
human as a type of evolved carbon atom.

References
1. CPK coloring – Wikipedia.
2. (a) shawnlapaix.com/#ubc (sample works) – ShawnLaPaix.com (dead site?).
(b) UBC – Wayback Machine.
3. (a) Gash, Chris (illustrator) and Fountain, Henry (writer). (2009). “Experiments Show that Molecules Can Walk, but
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(b) Chris Gash (about) – ChrisGash.com.
4. (a) Thims, Libb. (2007). Human Chemistry (Volume One) (ch. 9: Human Molecular Orbitals, pgs. 247-95. Morrisville,
NC: LuLu.
(b) Thims, Libb. (2007). Human Chemistry (Volume Two). Morrisville, NC: LuLu.
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In science, a crackpot, crank, wacko, fool,
deranged, etc., is someone whose ideas or
theories are classified by some correctly or
incorrectly as crackpottery (something that
doesn't hold water), and as such are far removed
from the boundaries of hard science, if at all
within the bounds of reality; pejoratively
dismissed as fringe science, pseudoscience, or
metaphysics, depending.

Overview
The following are classic quotes on the subject:
“There was never a genius without a tincture of
madness.”
— Aristotle (c.310BC), Greek physicist-philosopher

“There is no great genius without a touch of
madness.”
— Seneca the Younger (c.50AD) (Ѻ)

“Genius is more often found in a cracked pot
than in a whole one.”
— E.B. White (c.1950) (Ѻ)

Classic examples of mislabeling of geniuses as cranks, such as American
historian John Diggins incorrectly 1995 labeling of American physical
science historian Henry Adams (IQ=195), noted for his 1885 social
chemistry of human molecules in relationships theory, for his 1895 first
and second laws of thermodynamics applied to the rise and fall of
civilizations, and for his 1909 phase rule applied to history—whose two
cultures genius is near to on par with that of Goethe (IQ=230)—as “more
of a crank than a prophet”, which is but the result of the growing
dividedness and fragmentation of the body of modern knowledge, the
totality of which few are able to presently hold in one mindset. [15]

A large part of this genius-labeled as "childish",
"lunatic", "crank", or "deranged", examples of which shown adjacent, seems to have something to do with the catch
up effect of works produced by geniuses that have significant foresight, whereas the immediate "intellectual world"
suffers from a "peculiar myopia", as Morris Zucker (1945) described things, or "mental inertia", as Henry Adams
(1907) described things; as is evidenced by the following quotes about how physical chemists Frederick Soddy, in
respect to economic thermodynamics, and Wilhelm Ostwald, in respect to social energetics, were dismissed as
cranks:
“Frederick Soddy’s experience in the 1920s and 1930s offers a clear example of Kuhn’s dicta on the reception
afforded those who are untutored in the prevailing paradigm; a Nobel laureate in chemistry, he was dismissed as a
crank for his economic writings, because he presumed to take thermodynamics seriously and to argue that the
practice of charging compound interest was an attempt to violate the second law.”
— Eric Zencey (1983), “Entropy as Root Metaphor” [18]

“Few economists gave Soddy’s ideas serious attention and found merit in them. The discipline as a whole closed
ranks against him, ignoring his ideas and dismissing him as a crank, a scientist who had overstepped his expertise—
much as the physicists in Berlin had responded to Ostwald.”
— Eric Zencey (2013), “Energy as Master Resource” [19]

Are we to presume, in other words, that Henry Adams, Wilhelm Ostwald, and Frederick Soddy are both "cranks" for
believing that thermodynamics under-girds the movements in society? Not so. Correctly, we have a two cultures
conflict issue.

Fool or genius? | Point-of-view
Often times the ability to recognize genius amid crackpottery is a difficult issue. As American chemistry historian
Arthur Greenberg discusses, in his From Alchemy to Chemistry, citing the examples of: phlogiston theory, before
Robert Harrington (1786), atomic theory, before Wilhelm Ostwald's recant (1909), and continental drift theory,
before Alfred Wegner (1912), the boundary line between scientific ‘crouch’ and scientific ‘crank’ is sometimes not a
very clear one. [20]
Italian thinker Galileo Galilei, now considered a top 8 genius of all time, e.g., was considered a ‘crackpot’ for his
assertion that the ‘earth moved’, a belief that was contrary to that believed (i.e. geocentric cosmology) by the general
authorizes of his time. (Ѻ) This situation, likewise, is prominent in the field of hmolscience, namely in the subjects
(see: two cultures namesakes) of the application of the principles mechanics, chemistry, physics, and or
thermodynamics to the humanities, wherein often times belief system conflicts, many of which tend to be earlier
beliefs engrained as a child, may often tend to produce denigrating reaction commentary, particularly when either
human chemical (Goethe) and or human molecule (Carey, Adams, and Thims) models of a human are employed as
non-analogy descriptions of reality, wherein labelings such as "childlike nonsense" and "fooling around" (Wieland on
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Goethe's 1796 theory), "lunatic" or "back in his straight jacket" (Stark on Carey's 1858 theory), "more of a crank than
a prophet" (Diggins on Adams' 1860s theory), "deranged imagination" (Moriarty on Thims' 2001 theory), all shown
adjacent, or recent denigrate labelings such as "senile or crazy" (Lubos Motl 2010 comment on enthalpy of human
molecules) or "wacko" (Terrence Deacon 2013 comment on Thims and human molecular theory), and so on. The
following statement by Czechoslovakian-born English sociologist Werner Stark seems to capture the gist of why he
considers American sociologist Henry Carey the "extreme form" of social mechanism: [17]
“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.”
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", as Stark sees things, which is but the exact same philosophical
approach followed by Goethe, before Carey, and Adams and Thims, after. The following popular 1965 quote by Max
Gluckman well summarizes this point of view issue: [16]
“A science is any discipline in which the fool of this generation can go beyond the point reached by the genius of the
last generation.”
In short, the difference between a "fool" and a "genius", in
some cases, is very subtle.
The subject of "human chemistry", as developed by the subject
founder German polymath Johann Goethe, during the years
1796 to 1809, the finalized version of which being published in
novella format (Elective Affinities, 1809), was defined, from the
get-go, as being childish nonsense and fooling around by
German poet and writer Christoph Wieland, a neighbor of
Goethe, who sent a letter (which he suggested should be
burned after it is read) in 1810 to his close friend German
philologist and archeologist Karl Böttiger, in commentary on
Goethe’s version of human chemistry, that: [5]
“To all rational readers, the use of the chemical theory [in
Elective Affinities] is nonsense and childish fooling around.”

Czechoslovakian-born English sociologist Werner Stark
(1962) believes that anyone, e.g. Henry Carey (1858),
Wieland considered the theoretical implications contained in
who argues that the combinations and motions in the
Goethe's novella to be a sort of anathema, calling it a "truly
inorganic world (chemical) and organic world (social) are
horrible work", supposedly objecting solely to the radicalness of governed by one and the same laws is but the view of
someone “back in his strait-jacket”. [17]
its Christianity. [6] It was to Wieland, to note, that Goethe

famously commented that, to be understood properly, it must
be read three times. [3]

Human molecule
Those who are against the "molecule" definition of a human (human molecule + human molecular formula), which as
of 2011 is becoming a standard textbook definition in chemistry, thermodynamics, and ecology, and the physical
science theories implicative therein (chemistry, physics, thermodynamics, applied to this definition), will often, on
first reaction, make recourse to the pejorative labeling the theorist and their theories as "nonsense" (Christoph
Wieland on Goethe, 1810), "crank" (John Diggins on Henry Adams, 1995), "crackpot" (Stephen Lower on Libb Thims,
2007), "wacko" (Terrence Deacon on Libb Thims, 2013), among others, in what is but the result of divisional
ignorance and not seeing the forest among the trees. The following comment, to exemplify common usage of the
term crank or crackpot, posted by an anonymous German user to a 2010 deletion review discussion on whether or
not to have a revised Wikipedia "human molecule" article (which at one point, to note, was a featured Wikipedia Did
You Know? main page article, prior to its deletion) article on the subject of the "human molecule" (Hmolpedia
version) to have a Wikipedia-version article on the subject of the person defined as a human molecule: [8]
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“The incubator human molecule article is a horror show. It’s not fringe, it's beyond that: this is a piece of original
research kookery at its very worst. It's not even pseudoscience: it does not even try to be anything close to science. A
textbook case of absurd absurdity cranked up to absurd.”
This, of course, is one point of view; but, conversely, for those in the field of limnology or ecological stoichiometry,
the definition of a person as a human molecule, with a measurable human molecular formula, is now a textbook
subject (Ecological Stoichiometry, 2002)—hence, here we see how perspective (or rather belief system) can alter
one’s perception of what constitutes crank—which in many cases has to do with education or lack thereof.

Insanity and genius
See main: Insanity and genius

As physician Bernard Hollander comments in the 1921 preface to John Nisbet’s The Insanity of Genius: [14]
“For over two thousand years some subtle relationship has been thought to exist between genius and insanity.”

Crank or genius?
In some rare cases, as discussed by Fred Gruenberger in his 1962 article “A Measure for Crackpots”, some work
deemed crackpottery in one generation may result to be the new branch of science or future science of the next
generation (or one or two millennia, such as in the
case of atomic theory). [1]

Human chemistry | Human thermodynamics
In the fields of human chemistry and human
thermodynamics, which tend to overlap each other,
such as in the form of human chemical
thermodynamics, there has historically been much
precedence to pejoratively label efforts to apply
either chemical theory or thermodynamic theory to
the humanities to be the sign of a loon. The case of
thermodynamics being applied to humans, of the
two, is the pinnacle example of hypocrisy: state of
pretending to have virtues, moral or beliefs,
principles, etc., that one does not actually have; in
this case the holding onto the belief that first law and
second law govern the working behavior of "every"
system or body in the universe, but that when this
Fred Gruenberger' 1962 crackpot scale. [1]
universal belief or "universal rule", as Lewis called it,
is turned around and applied to human and systems of humans, the previewer of this newly distinguished perspective
quickly cries "crackpottery", noted examples being: Stephen Lower (2007), Philip Moriarty (2009), Mitch Garcia
(2010), Marcin Borkowski (2010), Ian Forrester (2010). Likewise, in regards to human thermodynamics, in 1972
American economist Paul Samuelson gave the following definition of the criteria for being half-baked in regards to
the use of thermodynamics in sociology: [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.”
In 2007, American-born Canadian biochemical and physical chemist Stephen Lower, likewise, classified the moderninterpretation of Goethe’s 1796 human elective affinities theory as a crackpot subject: [3]

Crackpot?
"Human chemistry is the study of
reactions between individuals who
are viewed as chemical species and
with the energy, entropy, and work
that quantify these processes. In
modern human chemistry, people are
viewed as chemical species, or
specifically "human molecules" (a
term coined by Charles Galton
Darwin), A or B, and processes such as
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marriage or divorce are viewed as
reactions between individuals."
American-born Canadian biochemical and physical chemist Stephen Lower's 2007 online classification of both human chemistry
and human thermodynamics as crackpot (correction: Jean Sales coined the term "human molecules" in 1798; see: human
molecular hypothesis).

This ranking, however, conflicts greatly with Goethe being uniformly ranked at one of the last universal genius, with
the highest assigned genius IQ, second rank behind Shakespeare in terms of world library book holdings, and that of
all his publications his 1809 Elective Affinities, which contains his theory, was his self-defined “best book”. In this case
who are we to believe, Lower or Goethe? When the matter is looked into in more detail, however, we find that one
of Lower's hobbies is to collect "scary Bible quotes", which positions him on the 1-4 range of the Dawkins scale
(believer in God), and hence his listing of human chemistry as "crackpot" is a religious objection; just as was
Christopher Weiland's original objection to Goethe's human chemistry theory when he called it "childish nonsense
and fooling around". Beyond this, Lower labels English physicist C.G. Darwin as a "crackpot", which conflicts, firstly
with Gruenberger's classification of physicists (adjacent) as being, generally speaking, non-crackpots; second with the
fact that C.G. Darwin, his eugenics controversies aside, was a well-schooled thermodynamicist, having done founding
work in statistical thermodynamics with Ralph Fowler the co-coiner of the term "zeroth law of thermodynamics"; and
beyond this, C.G. Darwin, of course, was the grandson of the great Charles Darwin, a clan hardly known to scientists
as crackpot lineage. [1]

Baez crackpot index
In 1992, American mathematical physicist John Baez posted an online "crackpot
index", listing the following numerically-point ranked criteria for being a crack
pot:
1. A -5 point starting credit.
2. 1 point for every statement that is widely agreed on to be false.
3. 2 points for every statement that is clearly vacuous.
4. 3 points for every statement that is logically inconsistent.
5. 5 points for each such statement that is adhered to despite careful
correction.
6. 5 points for using a thought experiment that contradicts the results of
a widely accepted real experiment.
American mathematical physicist John
7. 5 points for each word in all capital letters (except for those with
Baez, maker of the 1992 Beaz
defective keyboards).
crackpot index. [9]
8. 5 points for each mention of "Einstien", "Hawkins" or "Feynmann".
9. 10 points for each claim that quantum mechanics is fundamentally misguided (without good evidence).
10. 10 points for pointing out that you have gone to school, as if this were evidence of sanity.
11. 10 points for beginning the description of your theory by saying how long you have been working on it. (10
more for emphasizing that you worked on your own.)
12. 10 points for mailing your theory to someone you don't know personally and asking them not to tell anyone
else about it, for fear that your ideas will be stolen.
13. 10 points for offering prize money to anyone who proves and/or finds any flaws in your theory.
14. 10 points for each new term you invent and use without properly defining it.
15. 10 points for each statement along the lines of "I'm not good at math, but my theory is conceptually right, so
all I need is for someone to express it in terms of equations".
16. 10 points for arguing that a current well-established theory is "only a theory", as if this were somehow a
point against it.
17. 10 points for arguing that while a current well-established theory predicts phenomena correctly, it doesn't
explain "why" they occur, or fails to provide a "mechanism".
18. 10 points for each favorable comparison of yourself to Einstein, or claim that special or general relativity are
fundamentally misguided (without good evidence).
19. 10 points for claiming that your work is on the cutting edge of a "paradigm shift".
20. 20 points for emailing me and complaining about the crackpot index. (E.g., saying that it "suppresses original
thinkers" or saying that I misspelled "Einstein" in item 8.)
21. 20 points for suggesting that you deserve a Nobel prize.
22. 20 points for each favorable comparison of yourself to Newton or claim that classical mechanics is
fundamentally misguided (without good evidence).
23. 20 points for every use of science fiction works or myths as if they were fact.
24. 20 points for defending yourself by bringing up (real or imagined) ridicule accorded to your past theories.
25. 20 points for naming something after yourself. (E.g., talking about the "The Evans Field Equation" when your
name happens to be Evans.)
26. 20 points for talking about how great your theory is, but never actually explaining it.
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27. 20 points for each use of the phrase "hidebound reactionary".
28. 20 points for each use of the phrase "self-appointed defender of the orthodoxy".
29. 30 points for suggesting that a famous figure secretly disbelieved in a theory which he or she publicly
supported. (E.g., that Feynman was a closet opponent of special relativity, as deduced by reading between
the lines in his freshman physics textbooks.)
30. 30 points for suggesting that Einstein, in his later years, was groping his way towards the ideas you now
advocate.
31. 30 points for claiming that your theories were developed by an extraterrestrial civilization (without good
evidence).
32. 30 points for allusions to a delay in your work while you spent time in an asylum, or references to the
psychiatrist who tried to talk you out of your theory.
33. 40 points for comparing those who argue against your ideas to Nazis, stormtroopers, or brownshirts.
34. 40 points for claiming that the "scientific establishment" is engaged in a "conspiracy" to prevent your work
from gaining its well-deserved fame, or suchlike.
35. 40 points for comparing yourself to Galileo, suggesting that a modern-day Inquisition is hard at work on your
case, and so on.
36. 40 points for claiming that when your theory is finally appreciated, present-day science will be seen for the
sham it truly is. (30 more points for fantasizing about show trials in which scientists who mocked your
theories will be forced to recant.)
37. 50 points for claiming you have a revolutionary theory but giving no concrete testable predictions.

Thims-Moriarty debate
To exemplify the usage of the so-called Baez crackpot index during debates on hmolscience-related topics, two
scientists, independently, have used the Baez index to pejoratively label American electrochemical engineer Libb
Thims as a crackpot during debate and discussion with him. The first was Irish physicist Philip Moriarty who during
the 2009 Moriarty-Thims debate (comments #134-135), on the question of whether or not an arrangement of
students in a field has a thermodynamic entropy, stated the following:
——————————————————————————————
Comment #134
Anonymous (Philip Moriarty)
Sep 13 2009, 3:45 PM EDT
"To Petrologist, what you and your two scientific associates consider “not a valid scientific theory”, others
consider a Nobel Prize. To cite one example, in 2007 Russian physical chemist Georgi Gladyshev, author other 1998
book Thermodynamic Theory of the Evolution of Living Beings (something he has spent 30-years working on), flew out
from Moscow to Chicago, with his wife, to take me out to dinner to tell me that he had sent my work into the Nobel
Prize organization for nomination. To quote from social anthropologist Max Gluckman: 'A science is any discipline in
which the fool of this generation can go beyond the point reached by the genius of the last generation'.”
(Another) reply to Comment #137:
I note from the "Human Thermodynamics (Objections to)" page at this Wiki that Stephen Lower has previously (and
quite correctly) described Libb Thims' "theories" as crackpot. I came across a wonderful webpage by John Baez called
the "Crackpot Index" - see . Congratulations, Libb, you've just scored 20 points on the Baez scale for suggesting that
you deserve a Nobel Prize.
——————————————————————————————
Comment #135
Anonymous (Philip Moriarty)
Sep 13 2009, 3:55 PM EDT
"To quote from social anthropoligist Max Gluckman: A science is any discipline in which the fool of this
generation can go beyond the point reached by the genius of the last generation."
Libb, you're *really* racking up the points on Baez's crackpot index. You get "40 points for claiming that when your
theory is finally appreciated, present-day science will be seen for the sham it truly is." (Point 36 on Baez's list). I'll
leave you to tick off the other points on Baez's list...
——————————————————————————————
Supposedly, then, according to Moriarty, Thims at least scores 60 points on the crack pot index, at a minimum.

Human chemistry in school?
In 2010, Thims posted the following query thread "Should Human Chemistry be Taught in School?" to
ChemicalForums.com: [10]
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Polish analytical chemist Marcin Borkowski, a leading administrator of the site, commented the following: [10]

Thims then comment the following elaboration response:
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Borkowski then comment the following while at the same time locking the thread from further discussion: [10]

In sum, Borkowski's take on the subject is as follows:
“Human chemistry sounds like crackpottery to me and abuse of the word ‘chemistry’? If you are interested in
learning about human interactions they are covered by sociology and psychology; humans are not molecules, they
are complex objects composed of many molecules.”
Thims then messaged ChemicalForums creator Mitch Garcia: [11]
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To which Garcia responded: [11]

Borkowski further commented, during this inter-memo discussion, that he was completed against allowing any
discussion at all about human chemistry in ChemicalFormums.com:

In sum, to review, according to Borkowski:
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"With each paragraph you get more Baez crackpot index points."
Likewise, according to American nuclear chemist Mitch Garcia, the 2003 founder of ChemicalForums.com: [11]
“Honestly, the idea of human chemistry seems pure crackpottery to me. Crackpots always seem to think they are
victims of the ‘mainstream’. They always seem to think no one is intelligent enough to understand their points.
Oddly, they all also tend to write a lot in their internet postings. And unfortunately no matter how much we argue
with the crackpots they never give an inch in return.”

Thims
The following is a rough crackpot index scoring tabulation for American electrochemical engineer Libb Thims, tallied
up through his attack-years of public interjection (2005-present), being that both Irish physicist Philip Moriarty (2009)
and Polish analytical chemist Marcin Borkowski (2010), independently, have jeered the Baez crackpot scale at him.
Some of these scorings, to note, are not exactly one-to-one correspondences, e.g. #19: Thims has never claimed that
his work is on the cutting edge of a paradigm shift (but others have); #18: Thims has never compared himself to
Einstein (but others have); #11: Thims has never "started out" his theory by stating how long he has been working on
it, but does frequently comment that it did take him six years to crack the reverse engineering puzzle (see: Thims
history), and eleven years to find Goethe and his human chemistry theory after asking a question about this in his
undergraduate chemical engineering thermodynamics class (see: Goethe timeline), and so on, but in the name of
sport, humor, and a grain of salt, each index point is given a maximal value if remote similarity can be found:
Points

-5

20

Description

A -5 point starting credit.
10 points for beginning the
description of your theory by
saying how long you have been
working on it. (10 more for
emphasizing that you worked
on your own.)

10

10 points for each favorable
comparison of yourself to
Einstein.

10

10 points for claiming that your
work is on the cutting edge of a
"paradigm shift".

20

20 points for suggesting that
you deserve a Nobel prize.

Index
#

Location

Date

1

11

ChemicalForums.com; Thread: Should human chemistry be
thought in school? (above); quote:“there are volumes of
material published on this subject, by various authors. The
modern chemistry student, however, is taught none of this.
In my case, for example, I had to suck down a chemical
engineering degree and then research this topic for over ten
years, of independent study, to find out who originated this
subject and what theories have been proposed and
established.”

18

Canadian mathematical physicist and computer scientist
Steven Pierce: “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
2009
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.”

19

See: Goethean revolution, section: Thimsian revolution, in
which American civil engineer and ecological
thermodynamicist Jeff Tuhtan comments in 2011: “whether
you ultimately agree with this work or not, it represents a
paradigm shift in viewing our place in the world.”

2012

21

In 2005, in his HumanThermodynamics.com biog, listed
himself (as discussed on the "early parental death and
genius" page) among the characteristic similarities (early
parental death and educational path) of the four individuals
to have won two Nobel Prizes; in 2007, Russian physical
chemist Georgi Gladyshev flew out to Chicago from Moscow

2005
2007
2009

2010
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to inform Thims that he had sent his work into the Nobel
prize committee; Thims' brought up this latter fact in the
2009 Moriarty-Thims debate (as discussed above), to which
he was ridiculed for.
20

20 points for each favorable
comparison of yourself to
Newton.

20

20 points for naming something
after yourself. (e.g., talking
about the "The Evans Field
Equation" when your name
happens to be Evans.)

40

40 points for comparing
yourself to Galileo, suggesting
that a modern-day Inquisition is
hard at work on your case, and
so on.

22

Pierce comparison (above) + Thims listing on the "early
parental death and genius" page (Thims mother ended when 2007
she was 12, Newton's father ended when he was 0);

25

The subsection on the Goethean revolution page about the
continued work of Thims in carrying forward the human
chemistry revolution started by Goethe (1796) is section
titled "Thimsian revolution" (the only thing he has ever
2012
tentatively associated with his name), with much reservation,
but an apt term, one no doubt the future will see much usage
of, in Thims' view.

35

During the 2005-2010 Wikipedia fiasco, involving the
prolonged effort by Thims to get three articles established:
human chemistry, human thermodynamics, and human
molecule (see: human molecule (banned)); as he commented
in his 2010 effort: "It is my view that the ban of this topic
from Wikipedia is equivalent to the hysteria that results in
2010
acts of book burning of olden days or the inquisitions of
Galileo for believing in the work of Copernicus. As
Physchim62 put in on 11 Jun 2010 "It seems like the witch
hunt is still on, more than eighteen months after the original
events".

In total, Thims scores 135 on the Baez crackpot scale, or crackpot index (CI) as Baez originally called it—nevertheless,
crackpot or not, the theory, originated by Goethe, and carried forward by Thims, is “true” (as discussed below) as
Goethe so rightly surmised over two hundred years ago, and those who do not see it as such are ignorant, pure and
simple.

Discussion
The following quote by German philosopher Arthur Schopenhauer, notable for having incorporated much of Goethe's
human chemistry morality theory into his The World As Will and Representation (1818; 1844), seems to capture the
gist of what is going on here:
“All truth passes through three stages. First, it is ridiculed. Second, it is violently opposed. Third, it is accepted as
being self-evident.”
namely that the Goethean revolution is still in the ridicule state of truth. This is corroborated by Goethe himself who,
in a circa 1810-32 scene reported by Heinrich Laube (1806-1884), had to answer to a women who told him his work
was immoral (see: Goethe's collected works; section: best book): [12]
“A women friend of mine said to Goethe at that time: ‘I cannot approve of Elective Affinities, Herr von Goethe; it
really is an immoral book!’ According to her report Goethe was silent for a while and had then said with great
earnestness: ‘I’m sorry you feel that way. It is my best book, and don’t think that this is the mere whim of an aging
man. I grant you that one loves most deeply the child of one’s last marriage, the product of one’s late power of
generation. But you wrong me and the book. The principle illustrated in the book is true and not immoral. But you
must regard it from a broader point of view and understand that the conventional moral norms can turn into sheer
immorality when applied to situations of this character.”
Hence, then, to summarize, in the above sections we see a representative sampling of generic modern scientists,
namely: Paul Samuelson (1972; economics), Stephen Lower (2007; physical chemistry), Philip Moriarty (2009;
physics), Mitch Garcia (2010; nuclear chemistry), Marcin Borkowski (2010; analytical chemistry), overly pompous in
their deflated view of reality, who each view Goethe, the smartest person ever (see: Genius IQs) (last universal
genius), and his 1796 human chemical thermodynamics morality theory as “crackpot”, whereas in the correct sense,
as Goethe viewed things (and as modern human chemical thermodynamics views things), his theory is true—thus,
two centuries have passed and we are still in the ridicule stage of scientific truth, with many, such as Samuelson,
Lower, Moriarty, Garcia, Borkowski, and a large percentage of the modern scientific body, existing in complete and
blind ignorance of reality—and not just day-to-day ignorance, but two-century long delayed and regressed
ignorance—a pitiful situation, to say the least—a state of affairs possibly akin to something like Hypatia must have

998

Hmolpedia

experienced for promotion of heliocentrism, and being stoned-to-termination for this (415AD), some 1,128-years
before it was even tentatively accepted as truth (Copernicus, On the Revolutions of the Heavenly Orbs, 1543), or
some 1,218-years before it would be possible to give published public support for it as truth without being tried for
“suspicion of heresy” and put under house arrest (Galileo, religion vs science legal cases, 1633); and some 2,420years before one could get fired from their job for teaching it (religion vs science legal cases, 2005). Newcomers to
this subject would be wise to heed the following words of French physicist Sadi Carnot, from his "rules of conduct"
personal notes: [13]
“Say little about what you know and nothing at all about what you don’t know. When a discussion degenerates into a
dispute, keep silent. Do not do anything which the whole world cannot know about.”
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In animate thermodynamics, Friedrich Cramer (1923-2003) (DN:1) was a German
chemist, philosopher, and geneticist noted for his 1993 cosmology and philosophy
conference proceedings chapter “The Entropic Versus the Anthropic Principle: on the
Self-Organization of Life”, wherein he outright says frankly that the notion of “selforganization” lets the metaphysical into physics (see: ontic openings) and hence
justifies the notion of creation by God, as he sees things (and believes in), and discusses
how he thinks "dead matter" equates to equilibrium. [1]

Religion
Cramer seems to be attempting to sell god via an ontic opening of his theory of
“evolution field”, a new description of matter, and self-organization; the following
being one example statement, the term “creative potential” being code for god:
“Self-organization is a rather abbreviated expression for a basic property of matter:
self-organization in the evolution field. Self-organization is not a mere ‘accident’ of
matter. It is inseparable from matter and is an attribute of the material substance. Self-organization is the creative
potential of evolving matter. Every piece of matter has this capacity depending on its energy level in a dissipative
structure.”
Cramer ends off this discussion by concluding on Genesis defined in the Bible; and stated "with my new broader
concept of matter, god can exist in the concepts of science."
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Crant, Richard
In psychological thermodynamics, Joseph Richard Crant (1959-) (DN=1) is an
Newfoundland-born Canadian philosopher noted for his 2009 thermodynamic-stylized
"traumatic events" biopsychodynamics theory of the mind, being a mix of
psychodynamics and religious thermodynamics, which argues that the magnitude of
the cognition reaction to absurd or traumatic events, such as rape, war, or depression
events, is equal to the product of the magnitude of emotional response to the event
and the magnitude of the absurdity of the events.Crant summarizes his theory as a
hypothetical theory of cognition, emotional equilibrium and the conservation of human
vital energy. Crant being working on his theory in 1986; publishing the first outline of
his theory in the 2011 booklet Zeroth Law of Bio-Psychodynamics: Equilibrium, C=ea²,
the End of Anxiety and Depression. [1] The book includes introductory blog entry
summaries by American military historian and Christian-advocate Nathan Albright, who
summarizes Crant’s theory as “mental thermodynamics”. [2]

Education
Crant is largely self-taught, detached or rather was forcibly ejected from formal education as a youth, and in the
words of David Hume considers “scholastic learning and polemic divinity [to] retard the growth of all true
knowledge.” [3]

Difficulties on theory
Among the difficulties in Crant's theory: firstly, the crouching or framing the discussion of his theory in God and
spirituality; second his use of "vital energy" or vitalism, a defunct theory disproved in the 19th century; third, his
writing style, which is barely palatable in its professionalism and crudeness; forth, the theory seems to be nearly
devoid of any thermodynamic formalism, largely seeming to use thermodynamic terms in namesake or in an analogy
manner of use, along the lines of entropology.
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Creation
In terminology, creation refers to the
method by which things of the universe, in
particular water, land, animals, and
humans, the stars, etc., came about,
arose, or were formed. The history of
“creation theory” is a long and intricate
subject, but one with a discernible thread
of borrowed continuity, particularly in
regards to the Anunian theologies (Ab-raham-ic / B-ra-hma-ic theologies) as these
frame out 72% of the belief systems of the Left: creation of a human, a person named Hatshepsut (1508–1458 BC), the
fifth pharaoh of the Eighteenth dynasty of Egypt, in particular, shown at the
modern world.
Temple of Deir el Bahari (1475 BC), depicting a mixture of the "creation by clay"

Heliopolis cosmology | 3100 BC
The pyramid texts describe the first
dominate creation theories, which were
developed in the ancient Egyptian city of
Heliopolis, in circa 3100 BC. In this model,
there were four distinct creation theories:

and "creation by breath" theories, defining creation as the work or power of
two Gods (Khnum and Heket). Right: a depiction of the “synthesis” of human,
according to chemical thermodynamics, as depicted in Daniel Schroeder’s 2000
Thermal Physics textbook, defining creation of an animated molecule or
animate matter (such as a rabbit) as being the product of chemical synthesis,
quantified by a standard Gibbs free energy of formation (as described
historically on affinity tables or free energy tables in modern terms).

● Self-generated creation | Atum (creator god) born out of the Nun (land mound), which itself arises or rather is selfgenerated out of the primordial waters or chaos of beginning.
● Creation by masturbation | Atum, according to one version of the theory, masturbates to bring forth eight other
gods (Shu, Tefēnet, Gēb, Nūt, Osiris, Isis, Seth, and Nephthys) to assist him in creation.
● Creation by sneeze or spit | Atum, according to alternative version of the theory, “sneezes” out Shu and “spits” out
Tefnut, the first two gods, who in turn, copulate to make the next two gods: Geb (earth) and Nut (heaven), who in
turn copulate to make the next four gods: Osiris and Isis (sibling-mate pair) and Seth and Nephthys (sibling mate
pair).

Memphis cosmology | 2800 BC
In the centuries to follow the city of Memphis (c.2800BC) came to power, becoming the religious epicenter of the
Egypt. Here, building on Heliopolis creation theory, the introduced creation by spoken word:
● Creation by word | Creator god brings things into being by pronouncing the necessary command for it to be.

Hermopolis cosmology | 2400 BC
(add)

Theban cosmology | 2040 BC
(add)
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Creation by breath | Breath of life | Humans
The creation of humans as clay formations, embedded
with the ba (soul), into which the ka (spirit) and or
breath of life is imparted (using the ankh) to bring
about animation was centered around the god Khnum
whose chief cult center was situated on the island of
Elephantine. [1]
It is difficult to say exactly where the creation by
breath or rather God putting the “breath of life” into
humans theory as it came to be known (particularly in
Christianity), in regards to the origins of humans,
originated, but at least by the time of the rule of
Hatshepsut (1508-1458) the theory was in full swing. In
the Temple of Deir el Bahari, for example, Hatshepsut Isis is receiving the breath of life from Ra and transferring it
had a relief carved on one of the walls depicting Khnum to Horus via her breast. Standing before her, ankh or Key of
Life in hand, is Amon-Ra the Egyptian ‘Lord of Eternal Light’.
fashioning her and her ka (spirit) out of clay on his
potter’s turntable. Khnum creates humans and animals Standing behind her is Thoth. The second chapter of
Genesis offers a similar description of the Key in use: “And
on his potter’s wheel using the silt of the Nile, i.e., clay. Yahweh, Elohim (Shining One), fashioned the Adam of the
After fashioning a person, his consort Heket offers the clay of the soil; and He blew in his nostril the breath of life,
“breath of life,” symbolized by the ankh, to the nose of and the Adam turned into a living Soul.”
the clay figure. This animates the clay effigy and the
person receives an allotted life-span, personified as Shay meaning “That-which-is-ordained.” [2] As carved onto the
walls of Hatsheput’s mortuary temple:
“Amen-Ra called for Khnum, the creator, the fashioner of the bodies of men. Fashion for me the body of my daughter
and the body of her ka," said Amen-Ra, "A great queen shall I make of her, and honour and power shall be worthy of
her dignity and glory. O Amen-Ra," answered Khnum, "It shall be done as you have said. The beauty of your daughter
shall surpass that of the gods and shall be worthy of her dignity and glory." So Khnum fashioned the body of AmenRa's daughter and the body of her ka, the two forms exactly alike and more beautiful than the daughters of men. He
fashioned them of clay with the air of his potter's wheel and Heqet, goddess of birth, knelt by his side holding the sign
of life towards the clay that the bodies of Hatshepsut and her ka might be filled with the breath of life.”
The creation by clay theory, itself, is older than this, dating back at least to 1700BC in Sumerian mythology, where the
birth goddess Nammu, of the watery depths, was said to have molding clay into the shapes of humans and bringing
the molds to life to be a workforce replacement for the gods in the maintenance of the land. The addition of the
“ankh” (or “cross”, as it came to be in Christianity) as being able to impart the “breath of life” as an addition theory
counterpart is something unique to Egypt and to the god Khnum.
● Creation by breath | Creator god brings things into animation by breathing life into them.
This “breath of life” theory, in turn, was incorporated into Hinduism, Christianity, and Islam, and hence into the
vernacular of the modern world.
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In creation theories, creation by
breath or “breath of life” theory
argues that humans are given life
when a god moves the ankh (or key
of life) close to the nose and mouth
of the un-animated clay-formed body
(dead), which thus acts to impart the
“breath of life”, spirit, or ka into the
body, made of ba-infused (soulbased) clay, after which the body
becomes animated.
Left: The goddess Isis (left) imparting the breath of life into two clay-formed human
figures, made by the god Khnum (right), with brings them to life (animates them).
The original model for the creation by The Khnum cult dates back to the pre-dynastic period (3,100BC) and is also
breath theory seems from the 3100
associated with the cosmic egg from which all living creatures stem, which played a
BC Heliopolis creation myth,
dominant role in the Brahmaic faiths. [3]Right: A depiction of the creation of the
Egyptian queen Hatshepsut), at the Temple of Deir el Bahari (1475 BC), who after
according to which out of the selfbeing formed from clay by Khnum, is brought to life by having the goddess Heket
engendered “Nun” arose the
impart the breath of life into her nostrils, using the ankh (key of life).
primeval land mound out of which

Nun

“Atum”, in the form of fire, the first
god, came forth, who created the first to offspring, Shu (air) and Tefnut (moisture), by the power of breath and spit,
respectively. This model was expanded upon in the next millennium to explain the creation of humans out of clay,
imbibed with the breath of life, as shown adjacent (1475BC), in the Ab-ra-ham-ic faiths, or creation of humans from
the cosmic egg (c. 2000BC), in the B-ra-ham-ic faiths.

Ab-ra-ham-ic / B-ra-hma-ic religions
The original Egyptian creation by breath theory was rewritten in Christianity (Ab-ra-ham-ic theology), in the second
chapter of Genesis as follows, in the original Hebrew version (500 BC):
“And Yahweh, Elohim (Shining One), fashioned the Adam of the clay of the soil; and He blew in his nostril the breath
of life, and the Adam turned into a living Soul.”
This key passage was latter re-written in the famous King James version of the Bible (1611) as: [1]
“And the Lord God formed man of the dust of the ground, and breathed into his nostrils the breath of life; and man
became a living soul.”
In modern terms, this has been re-written in the New American Standard Bible (1995) as follows:
“Then the Lord God formed man of dust from the ground, and breathed into his nostrils the breath of life; and man
became a living being.”
Similar versions can be found in the and the Koran (Ab-ra-ham-ic theology), wherein the creation by breath theory
was re-written to the effect that the god Allah created man from clay by shaping clay into human form and breathing
a spirit into him: [2]
“I am going to create a human being out of clay. When I have formed him and breathed My Spirit into him, fall down
in prostration to him! Then inquire of them: Is it they who are stronger in structure or other things We have created?
We created them from sticky clay.”
The details of the creations of humans and in particular "life", according to the Rig Vida (B-ra-hma-ic theology), is not
as straight forward, but nevertheless have the same origin in the birth of Ra, born out the land mound (clay or Nile
soot). Hence, this outline substantiates the view that for over 72 percent of the world, the notion of "life" and
"death", which is a defunct theory in the context of modern physical science, is a hold-over from the creation by
breath theory of the Egyptians.

Other depictions
A few other original Egyptian depictions of the ankh acting to impart the breath of life into the dead are shown
below:
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Left: Thoth (right) resurrects Osiris (left), using the ankh (key of life) to impart the breath of life into his dead body.
Center: Isis is receiving the breath of life from Ra and transferring it to Horus via her breast. Standing before her, ankh or
Key of Life in hand, is Amon-Ra the Egyptian ‘Lord of Eternal Light’. Standing behind her is Thoth. Right: Akhenaton and his
bride Nefertiti receive the Key of Life from the Aton disk.
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Creationism
In terminology, creationism, or "creation
science" (1960s), "intelligent design" (2000s), or
"spontaneous emergence" (2010s), is a supernatural
theory, taught predominately by the Abrahamic religions
(Christianity, Islam, Hinduism, and Judaism) that all things,
particularly life and human beings were created by a deity
or God. The term “creationist” is often given to someone
who adheres to the creationism doctrine.

Overview
In religious thermodynamics, the first and second laws of
thermodynamics are often used to disprove evolution in
favor of creationism. American civil engineer Henry
Morris’ 1974 book The Troubled Waters of Evolution is a
popular book that uses the second law to argue against
evolution in favor of creationism. [1] The creationism
theory, as taught currently, originated 5,000 years ago,
A 2005 depiction of the so-called "new creationism", a sort of
predominantly, from the ancient Egyptian theory of Ra (or Biblical view of man created by the hand of God, mixed with
chemistry, mathematics, physics, promulgated by the new
Re) the sun god (see: Anunian theology or Ra theology).
intelligent design movement, the 21st century re-branding of
Abraham, in translation, means “Father Ra son of Nun”
creation science.
(where Ab = father, Ra = sun, ham = chem = keme or
mound of black soil that arose following the flood). In
short, in circa 5,000-3,000 BC, to explain how the sun got into the sky, leading Egyptian theorists conceived a view
that following the primordial flood of the universe, a land mound (called the nun or noah) arose out of the waters
and out of the land mound a bird carried the newly born sun on its head into the sky in its daily cycle. [3] This theory,
in turn, was later reincorporated, via syncretism, into Christianity, Islam, and Judaism (through the story of Abraham,
father of all living humans) and Hinduism, Buddhism, etc. (through Brahma, the creator god).

Difficulties on theory
The theory of creationism and gods, all trace back to mythology, and therefore are defunct theories, as can be
discerned through a well-detailed study of the world's religions (16 active ones), mythology, and Egyptology,
Mesopotamian texts, etc. The central issue then is not with the existence of gods and creationism, but rather with the
residual topics that modern science has not yet come to grips with, namely morality, life, death, love, purpose,
continuity, etc., which still have more cogent answers in the older religious teachings. In a sense, successful mental
abandonment of the theory of creationism would simultaneous require the adoption of a new scientific explanation
of life and death, in the sense of universal continuity, as a replacement for the older religious “promised land” theory
of death and afterlife. This is a large part of what keeps the average person moving. Due to this inadequacy of
science, the theory of creationism is believed by a large percentage of the world; more than 72% of the world has an
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Abrahamic religious affiliation. In the United States, in fact, 60 percent of people (adjacent graph) favor some kind of
belief in divine creation of humans over that of evolution of humans through physical and chemical means. [2]

Thermodynamics
The central thermodynamics topic found in the modern evolution creationism debate, which seems to be a popular
pastime for many, is that concerning entropy, on the logic that entropy = disorder, that according to the second law
“the entropy of the universe tends to a maximum”, that humans as ordered structures represent a exception to the
rule of the second law, and that subsequently God must be responsible for this. Other types of first law arguments
can be found as well, often used in big bang theory verses God bang theory discussions. The difficultly involved in this
issue, on both sides of the debate, is that no author as of yet had satisfactorily explained human existence and
evolution in the context of Clausius’ 1865 textbook The Mechanical Theory of Heat. There are a least a dozen
refutation arguments in this direction, e.g. “humans represent local decreases of entropy at the expense of the
greater increases of the surroundings” or “the earth is not a isolated system”, etc., but these are all verbal
regurgitations, having little mathematical basis.

Patterson
American engineering professor John Patterson, of note, famously gave handouts of various creationist claims about
thermodynamics to his thermodynamics students to find the reason for the incorrectness of each statement as
homework assignments. [4]

References
1. Morris, Henry. (1974). The Troubled Waters of Evolution (pgs. 110-11). Creation-Life Publishers.
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. (a) Greenberg, Gary. (2002). 101 Myths of the Bible: How Ancient Scribes Invented Biblical History. Source Books.
(b) Jordan, Michael. (1993). Encyclopedia of Gods: Over 2,500 Deities of the World. Facts On File, Inc.
4. Patterson, John W. (2002). “Thermodynamics and the Supernatural: Some Comments on Walters’ and Gordon’s
Replies in the Last issue.” Access Research Network, Vol. 10, No.
6. Carl Wieland – Wikipedia.

Further reading
● All Things Thermodynamics (audio podcast) – by Robert Lippens, an American physics student, on creationism and
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Creationism
scientists
ranked by
idiocy
In rankings, creationism scientists
ranked by idiocy is a ranking of
scientists who believe in creationism,
in any of its forms, who mix science
and religious arguments together, to
“create”, no pun intended, published
or stated idiocy.
“An intellectually honest Christian
evolutionist — an oxymoron — has
to check their brains at the church
door.”
— William Provine (1988), “Scientists
Face It! Science and Religion are
Incompatible” [5]

American investigative journalist Charles Pierce’s 2009 Idiot America: How Stupidity
Became a Virtue in the Land of the Free, depicting George Washington riding a
dinosaur, is scathing raucous rant on the prevalence of ubiquitous idiocy and lunacy in
America, largely surrounding creationism beliefs, using the Ken Ham’s 2007-launched
Creation Museum (Ѻ) as a starting point, a discussion on how America as gone
“marching backwards into the twenty-first century”, as Pierce puts it. [6]
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“Behe is an IDiot. It’s the same thing as a creationist, only with a thin veneer of more lies coated over it in an attempt
to come across as scientific.”
— Anon (2011), blogspot post on the works of Michael Behe (Ѻ)

“I lost 5 IQ points reading Strobel's book, which was nothing more than mindless propaganda.”
— Anon (2003), commentary on Lee Strobel’s The Case For Christ (Ѻ)

The term “idiocy”, while not aiming to be derogatory or ad hominem, is used herein to refer to a scientist who (a)
believes in the existence of god—knowing specifically that fewer than 5% of leading scientists currently believe in the
existence of god—who created humans, earth, and or universe and (b) openly states, produces, and or publishes
work arguing for “something notably stupid or foolish”, in the Merriam-Webster Dictionary sense of the matter, in
support of point (a).

Acronym | Links
The abbreviation: CIR:#, e.g. Michael Behe (CIR:1), short for "Creationist Idiocy Ranking", or IR:#, David Roemer IR:20,
are existography hyperlink acronym shortcuts.

List
The following is the work in progress ranked listing of creationism scientists ranked by descending order of idiocy:
#

Creationist

1.
Michael Behe
(1952-)
American
biochemist

Nickname

Reasoning/Description

In EpicIdiot.com
(Ѻ); he takes the
cake!; his
biochemical
arguments in
Darwin's Black Box,
“an IDiot” (Ѻ)
make the head
“Irreducibly
hurt more and
stupid” (Ѻ)
more, with each
“Proven moron”
turn of the page,
(Ѻ)
they are so incorrect.
Behe, who keeps a mousetrap in his office, uses what he calls a
“mousetrap analogy” to argue that if “mechanical” parts of the trap were
“designed” than so to must have been the “mechanical” parts of the cell;
the designer of the former a person, the designer of the latter god.
In EpicIdiot.com (Ѻ);

2.
Kent Hovind
(1953-)
American
amateur scientist

3.

“I was a high school science
teacher for 15 years. I had
become a Christian at age 16,
and right away ran into the
“Krazy Kent” (Ѻ) conflict between what I was
taught in my science textbook
and what I'm reading in the
Bible, so I knew somebody was wrong.”

John
Sanford
(1950-)
“Creatard idiot”
American (Ѻ)
plant
geneticist

— Kent Hoven (2000), Coast-to-Coast AM interview, Aug 2 (Ѻ)

See: Monkey Girl (pg. 33); known as "Dr. Dino" because he said that
dinosaurs fit on Noah's ark, because Noah only took the eggs with him.
Believes that people used to live to the age of 900 as stated in the Bible
and argues that God gave us the genome and that the second law of
thermodynamics can be found by plotting the descendents of Noah vs.
life-span of each descendent.
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4.

“Morris the
moron” (Ѻ)

Believes in the existence of
Noah’s ark (Ѻ); his 1961 The
Genesis Flood (1961), cowritten with John
Whitcomb, argues that
geological theories do not
truly depend on scientific
data but are rather a "moral
and emotional decision," in
which evolutionists seek "intellectual justification for escape from
personal responsibility to his Creator and escape from the ‘way of the
Cross’ as the necessary and sufficient means of his personal redemption";
was eventually kicked out of Virginia Tech, in 1970, because his
creationism writings were becoming "too controversial."

“Dumbski
Dembski” (Ѻ)

In EpicIdiot.com (Ѻ); stated, in his 2005 “A Reply to Henry Morris” that”
(Ѻ), that “ID is part of God's general revelation," and "I've found that it
opens the path for people to come to Christ" (Ѻ); see also: Monkey Girl
(pgs. 288-89), 2007.

“moron Mr.
Meyer” (Ѻ)

Described as the leader of the
“Idiots at the Discovery
Institute”, conceived in 1994
over during a dinner
conversation with George
Gilder as “think tank opposed
to materialism”; his 2013
Darwin’s Doubts turned him
into a “fumbling bumbling fool”
(Ѻ); has debated atheists: Peter
Atkins, Eugenie Scott, and
Michael Shermer; his Q&A
dialogue, during his Lee Strobel
(2004), is near on par with Michael Behe, in terms of “classic imbecility”
of scientific distortion and reasoning—amid which he demurs that he is a
basic a “William Paley” arguer in modern guise.

“Blithering
moron” (Ѻ)

Uses quantum mechanics to promote "woo woo physics" (Michael
Shermer, 2010) quantum spirituality.

“Cuckoo Ken”
(Ѻ)

In 1980, he spearheaded the formation of Answers in Genesis, in
Australia, to promote creation science, centered around the premise of
Biblical inerrancy in the Book of Genesis; in 2007, built the Creation
Museum, Petersburg, Kentucky, showing humans playing with dinosaurs,
all conceptualized as coming off Noah’s ark after the Biblical flood; in
2014, he debated Bill Nye the science guy, at the Creation Museum, the
supreme loss by Nye being one of the goads to the initiation of Atheism
Reviews.

Henry Morris
(1918-2006)
American civil
engineer

5.
William Dembski
(1960-)
American
mathematiciantheologian

6.
Stephen Meyer
(1958-)
Philosopher
physicist

7.

Deepak
Chopra
(1947-)
Indianborn American
physician and
new age author

8.
Ken Ham
(1951-)
Australian-born
American
philosopher
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“American
loon” (#270)

9.
David Menton
(c.1937-)
American
anatomist
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Guy behind the so-called
“homology” exhibit at the
Creation Museum (see:
atheism timeline, 2007);
contributed to the study of
baraminology (Ѻ), a godfriendly alternative to
Linnaean taxonomy
classification. Exhibit
Description: (Ѻ)
“Dr. David Menton, biologist, talks about the similarities (known as
homology) in the skeletons of vertebrates. While the biology is similar in
many ways, the differences between man and any of the animals are
obvious. Most importantly, God created man in His image and with the
ability to communicate with Him by reading the Bible and talking to God
in prayer.”

Nickolas
Dorfman
(1941-)
Russian10.
born
American tumor
immunologist

His Was Mona Lisa Created by Physicochemical Reactions Alone?, poses
(pg. 33), that the trinity (father, son, and holy spirit) division of
Christianity is representative of the science trinity or three “building
blocks” of: protons, electrons, and radiation (or a soul); prior to this page
33, of his 91-page booklet, the margin notes: “stupid” (6), “what a mess”
(1), “so stupid” (1), “retarted” (2), “very retarted” (5), “V.V.R” (1),
abbreviation for “very very retarted”, and “jumped off the boat” (1),
numbers indicated the number of times that epitaph is employed, are
written in the Thims personal copy; the book cites Bernard Haisch (#13)
and his The God Theory (2006) (Ѻ), but goes downhill from there.

11.

American loon
(#421)
Quantum kook
(Ѻ)

His Taking the Quantum Leap (1981) uses quantum mechanics to argue
that “God’s order appears to us as a principle of uncertainty”, that we are
“free to choose”, but that we “cannot predict the results of our choices”;
his dozen or so books thereafter venture off into new age kingdom, e.g.
his The Spiritual Universe: How Quantum Mechanics Proves the Existence
of the Soul (1996), argues that individual souls don't exist, but rather
there is one cosmic soul which is mysteriously linked with the vacuum of
space; American theoretical physicist Jack Sarfatti (1939-) claims (Ѻ) that
he and Wolf started the “new age physics” movement with the
publication of their 1975 book Space-Time and Beyond, whose work was
cited in Gary Zukav's 1979 The Dancing Wu Li Masters: an Overview of
the New Physics. (Ѻ)

“useful idiot”
(Ѻ)

Runs Reasons.org; believes that while the earth is billions of years old, life
did not appear by natural forces alone but that a supernatural agent
formed different lifeforms in incremental (progressive) stages; asserts
that the creation word "days" of Genesis, translated from the Hebrew
word yom) are historic, distinct, and sequential, but not 24 hours in
length nor equal in length, but rather interpretive to fit whatever scale
one wants ; connected to Allan Sandage (#22) and Richard Smalley (#36).

Fred Wolf
(1934-)

12.
Hugh Ross
(1945-)
Canadian
astrophysicist

13.
Carl Wieland
(c.1940-)
Austrian physician

Runs Creation.com (aka Creation
Ministries International) the parallel of
Ken Ham, who runs
AnswersInGenesis.org, the two once
united; believes (Ѻ) that Eve was
physically generated from Adam’s rib,
because his surgeon told him: “we leave
the periosteum intact, so the rib usually
just grows right back again”, while taking bones from his ribs to reconstruct his face, following a car accident; has given a talk on second
law, miracles, and laws of nature. (Ѻ)
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Michael
Denton
(1943-)
“Knowledgeable His Evolution: a Theory in Crisis (1985) was inspiration to Michael Behe
14.
BritishIDiot” (Ѻ)
(#1). [2]
Australian
biochemist

15.

16.

Jonathan
Wells
(1942-)

“Loony IDiot”
(Ѻ)

Bjorn
Sponberg
(1976-)
Norwegian
geneticist

17.
Bernard Haisch
(c.1950-)
Mirza Beg
(1932-)
Indian“Babbling
born
18.
baboon” (Ѻ)
Pakistani
organometallic
chemist
Chandra

19. Wickramasinghe
(1939-)
Sri Lankan-born
British
astrobiologist

His 1994 PhD molecular and cellular biology, completed at UC Berkeley,
was funded by Sun Myung Moon’s Unification Church, with the
expressed aim to learn how to “destroy Darwinism”; some of which
resulted in his Icons of Evolution (2000), wherein his main destruction
technique is to attempt to discredit the Miller-Urey experiment by
arguing that they used the wrong gases, therefore god is the correct
solution; in 2004 was working at the Discovery Institute. [8]
Your basic lightweight Internet quack "god head" sideliner; thinks that
Jesus Christ was a real person; that the Bible discussion about the lake of
fire have something to do with thermodynamics, etc.; popped up in
Hmolpedia threads promoting views (c.2014).

Astrophysicist and former editor of Astrophysical Journal; his The God
Theory: Universes, Zero-Point Fields, and What’s Behind it All (2006), is
cited by Nikolas Dorfman (2008), employs double ontic opening
arguments, e.g. “the Heisenberg principle mandates that all of space
must be filled with zero-point energy” [hence] “living consciousness is the
offspring of God, temporarily living in the realm of matter … we are
immortal spiritual beings”.
Believes in the existence of Allah,
Muhammad, and his superluminal
"flying horse" (Ѻ); believes: (a) that
physicochemical principles govern
human interactions and reactions but
also believes that (b) “it is only those
who do not believe in the doomsday
and the life after death that are the
disciples of Satan and are bent on
consuming for the so called development.” [1]
A student and collaborator of Fred Hoyle whom with promoted
panspermia; in 1974 they proposed the hypothesis that some dust in
interstellar space was largely organic; in McLean vs Arkansas (1981), was
the sole scientist who testified in defense of teaching creation science in
public schools, alongside evolution, single scientist testifying for the
defense of creationism, per the panspermia hypothesis of "the possibility
of high intelligence in the universe and of many increasing levels of
intelligence converging toward a god as an ideal limit." (Ѻ)

e.g. Boltzmann brains, thermodynamics arguments, relativity as ontic
opening, etc. (Ѻ)

20.
William Craig
(1949-)
American
philosopher
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“Lightweight
dufus” (Ѻ)

21.
Francis Collins
(1950-)
American
geneticist

Allan
Sandage
(192622.
2010)
American
astronomer

23.
John
Polkinghorne
(1930-)
English physicist
and priest

24.
Gordon Wylen
(1920-) is an
American
mechanical
engineer
David
Berlinski
(1942-)
25.
American
philosopher and
mathematician
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Described by Paul Myers (2009) as a “lovable dufus” when it comes to
issues of religion and some scientific principles (Ѻ); as head of NIH,
banned US stem cell research because he believed that stem cells have
souls put into them by god; 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. [6] When pressed about the scientific
details of his belief in soul and resurrection, according to Sam Harris (Ѻ),
he deflects the question to consultation of English theoretical physicist
and priest John Polkinghorne and English bishop N.T. Wright, whose
work, according to Harris is “pure madness, a bizarre conflation, a word
salad”.
Of Jewish ethnicity; a virtual
atheist as a child; came out
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.” [9] Thinks
science and religion are not in conflict. (Ѻ)
His acceptance of the Templeton Prize is cited by
Martinus Veltman (2003) as someone able to
“bridge the gap between sense and nonsense”;
cited (Ѻ) in the oxymoronically entitled 2006 book:
The Complete Idiot’s Guide to Understanding
Intelligent Design; his views are described by Sam
Harris as: “pure madness, a bizarre conflation, a
word salad”.

The 1973 edition of his Fundamentals of Classical Thermodynamics, coauthored with American mechanical engineer Richard Sonntag (19332010), wherein he states that the second law is “man’s description of the
prior and continuing work of a creator”, has become a citation classic by
creationists, and idol for other creationist thermodynamicist authors, e.g.
see: Gilbert Wedekind (#20) and his 2003 Spiritual Entropy (pg. 148).

An agnostic leaning towards believer; author: The Devil’s Delusion:
Atheism and Its Scientific Pretensions (2008); Berlinski, along with fellow
Discovery Institute associates Michael Behe and William Dembski,
tutored Ann Coulter on science and evolution for her book Godless: The
Church of Liberalism (2006); Gives arguments against evolution (Ѻ) and
atheism (Ѻ)
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David
Roemer
“Creationist
(c.1942-)
crank” (Ѻ)
American
physicist

Mailed his US senator Kirsten Gillibrand to 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, hence contradicting the Bible ideology
that the tendency to disorder views of the second law is proof of God's
handwork in ordering human evolutionarily.

A 2008 “Moron of the month” at Creationist Idiocy blogspot (Ѻ); Quote
(2005): “several people have said The Science of God (1997) is completely
unconvincing [because] reason #3: the author is an idiot” (Ѻ); Quote
(2011): “Today's crackpot is Gerald Schroeder. “ (Ѻ)

27.
Gerald Schroeder
(c.1937-)

His Biochemical
Predestination (1969),
supposedly, parlayed
Jacques Monod’s so-labeled
“conceptual dichotomy
between chance and
necessity”, into a "necessity
= predestination" ideology,
according to which the
“creator” is behind the
predestination ; cited (Ѻ) in
Idiot America (2009), is the
idiot who, after losing the
“creationism = science”
argument, in the Edwards v.
Aguillard (1987) case, went through Panda’s and People, with a software
editor and simply replaced “creation” and “creationist” with “intelligent
design” and “design proponent”; a key piece of testimony that was
uncovered by philosopher and anti Discovery Institute activist Barbara
Forrest during the Kitzmiller vs Dover (2005) trial; following which both
“creationism” and intelligent design” were legally defined as nonscientific and religion-based.

28.
Dean Kenyon
(c.1939-)
American
biophysicist

Gilbert

29.

A thermodynamics professor who believes that entropy is spiritual and
wrote a book on this.

Wedekind
(1946-)
American
thermodynamicist

Adrian
Hough
(c.1958-)
30.
English
physical chemist
and priest

31. Christopher
Langan
(1952-)
American
autodidact

His his 2010 The Flaw in the Universe attempts to explain both sin and
natural disaster in terms of the second law

“American
loon” (#226)

He’s a crank who objects (Ѻ) to being called a “crank” or “crackpot”;
promotes what he calls a “theory model”, a terminology redundancy,
which he further confabulates into the acronym CTMU, which he repeats
ad nauseum, to argue that the Boolean algebra work of George Boole
explains everything, including God.
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Advocates for Christianity in debate (15:45); in 2013 debate with
Lawrence Krauss and Michael Shermer, argues for miracles in physics
terms (Ѻ).

32.
Ian Hutchinson
(1951-)
Plasma physicist
and engineer
DMR
Sekhar
(1952-)
33.
Indian
chemical
engineer

Developed a concept (2007) called “genopsych” (or genpsy), a
contraction of gene + psyche, which he believes is god or a part of god,
inside of humans, that counters entropy, giving humans self-drive or selfmotion, acting to evolve humans to their present form.

Granville
Sewell
(c.1944-)
34.
American
mathematician

As stated in his “A Mathematician’s View of Evolution” (2000), began
working with Michael Behe in 1997, suggesting that mathematics,
physics, and computer science could facilitate his “irreducible
complexity” theory, and cites people, such as George Simpson (“The
History of Life”, 1960) and Francis Hitchens (The Neck of the Giraffe:
Where Darwin Went Wrong, 1982) to argue that gaps exist in fossil
records therefore god exists.

Arno
Penzias
(1933-)
German35.
born
American
physicist

Thinks his CMB radiation
data, which supports big
bang theory, fits the
“predictions” found in the
first five books of Moses;
thinks the Jews were the
chosen people, etc.

Richard
Smalley
(194336.
2005)
American
chemist and
physicist

He "pulled a Neumann", so to say, see: Neumann on god, in his last two
years of existence, while dying (dereacting) from Leukemia, joined the
cause

37.

Curator of thermodynamic-themed "creative evolution" theory (1907);
not necessarily idiot, but embedded or rather riddled with coded error.
Henri Bergson
(1858-1941)
French
philosopher

Alister
McGrath
(1953-)
38.
English
chemist and
molecular
biochemist

A chemistry, molecular biochemistry, turned theologian; has debated
Richard Dawkins, Christopher Hitchens; and given talks such as “The
Bankruptcy of Scientific Atheism” (2015). (Ѻ)

1012

Hmolpedia

39.
Stuart Kauffman
(1939-)
American
physician and
biochemist

Not necessarily idiot (actually the last of the sharp ontic opening
theorists), but embedded or rather riddled with coded error.

Very sharp guy, whose theories boarder on reality, albeit slightly slanted
towards religious patching.

40.
Pierre Teilhard
(1881-1995)
French priest and
physical chemist

Fairly sharp ideologies; his belief system consisted of the core belief that
"God's willings are the immutable laws of nature".

41.
Edwin Slosson
(1865-1929)
American religion
reconciling
chemist

42.

Ilya Prigogine
(1917-2003)
Russian-born
Belgian chemist
and
thermodynamicist

A self-defined Jewish scientist; his
views are a bit camouflaged by
nonequilibrium thermodynamics,
are a modified Pierre Teilhard
bifurcation-divided omega point
theory, a god-guided automaton
universe, as he says in his 1983
Omni magazine interview with
Robert Tucker (Ѻ), wherein we
approach increased spirituality up to
each new bifurcation.
Prigogine’s theory, in short, is a
thermodynamics-masquerading
Trojan horse, with Henri Bergson’s creative evolution inside, thereby
letting “spirituality” into the house of science.

Adds | Possible
The following are possible religious-minded scientists in need of idiocy ranking :
● Charles Wynn (1939-) | American chemical engineer and organic chemist
(add discussion)
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Religious IQ
The term “idiocy”, employed herein is used in
the reference not necessarily to one’s “general”
IQ, on the 100 = average (normal) scale, a
modern 21st century person may very well be a
Harvard-educated Christian, but specifically with
reference to one’s “religious IQ”, the term
religion employed herein—nor necessarily per
the notion of “Religious IQ” as 2010 Pew
researchers define the term, based on a 32question quiz (Ѻ), e.g. “when does the Jewish
A general range IQ scale, according to which "idiots" are classified as
Sabbath begin?” (Fri, Sat, or Sun) or “what is
having
an IQ of 20 in general intelligence; someone, scientists in
Ramadan? (Hindu festival, Jewish day, or Islamic
particular, likewise, who makes belief system statements comprised of
month), etc.—but rather in the etymological
idiotic logic has a "religious IQ" in the 20-point range.
sense of the Latin -ligare “to bind” meaning the
belief system or belief state that binds a person to an ideology or group of people in possession of similar ideologies:

according to which one’s actions are guided or in “restrained, tied back”, in the sense of religare, i.e. beliefs one relies
on, wherein IQR = 100 equates to average (or normal). Hence, someone such as Benedict Spinoza, in whose Ethics
very few if any at all “idiotic” arguments can be found, cited with a general Cox-Buzan IQ of 175, also has a very high
“religious IQ”. Conversely, however, when one is a science-educated Christian, Muslim, or Hindu there is occurs a
collision in the mind of the recipient of two competing and incongruent belief systems, whereby, often times,
amendment, reconciliation, or two belief system patching is attempted, ripe statements of idiocy quickly tend to
arise, according to which one’s religious IQ falls into the “idiocy” (IQ=20) category range. A physical science trained
scientist who, e.g. believes in both speed of light traveling flying horses and the theory of relativity, simultaneously,
becomes an “idiot”, pure and simple, being that the former idea is impossible under implications of the latter.
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Rosetta stone | Turning point
With fewer than 5% of leading scientists
believing in the existence of god, shown
adjacent, scientists who go against the grain and
argue for a theory considered defunct by 95
percent of modern scientific thinkers, idiocy is
sure to sprout. There was, however, a time
when this was not so. Isaac Newton, e.g., was a
believer in the existence of god.
As to when the turning point or tipping
point occurred, the adjacent graph indicates
that the point at which the switch from leading
scientists believing in god being a majority to a
minority, i.e. the 50% belief view, occurred in
the period 1812 to 1870.
The years 1814 to 1818, in which English
polyintellect Thomas Young (IQ=200), a devout
Quaker, by religion—who, for the most part,
A graph showing the trend lines for belief in the existence of god by
remained private about his faith—began to
scientists, both general or randomly polled US scientists (o) and ‘greater’
translate the Rosetta Stone, the key to Egyptian or National Academy of Science (NAS) member scientists (♦), based on
the James Leuba (1912,1924) studies and the Edward Larson and Larry
origin to seventy-two percent of all modern
religions, might well be the demarcation point in Witham (1996,1998) studies, of over 3,000+ American scientists
combined. [3]
which true scientist would seemingly need to
begin to come to grips with the foundations his
or her faith, as far as existing knowledge allows or be left with one of two options: (a) remain private about one’s
own faith or (b) speak out about one’s faith in the face of both growing scientific knowledge and understanding about
natural phenomena and the mythological basis of Egyptian origins to the world’s modern religions. [4] It is in option
(b), particularly into the 20th century, wherein one begins to find idiocy in argued opinion among so-called
“scientists”, albeit not “real scientists”, as Peter Atkins (1997) sees things, quote below on results of adjacent data
set: [5]
“You clearly can be a scientist and have religious beliefs. But I don’t think you can be a real scientist in the deepest
sense of the word because they are such alien categories of knowledge.”
Young, in short, was a genius par excellence, yet he never published not stated any “idiocy” regarding his faith;
though, to note, he did publically cease to be a Quaker in his mid-twenties, marry a non-Quaker, and later began to
regard himself as a member of the Church of England in adulthood. [3] In this scenario, owing to the taciturn
philosophy of Young, in regards to his religious opinion, it is very difficult to find any citation referring to Thomas
Young as an “idiot”. When, conversely, a modern scientist, or semi-modern, e.g. William Thomson (c.1905), follows
the path of option (b), statements to the effect of near-idiocy may accrue:
“Mathematics and dynamics fail us when we contemplate the earth, fitted for life but lifeless, and try to imagine the
commencement of life upon it. This certainly did not take place by any action of chemistry, or electricity, or
crystalline grouping of molecules under the influence of force, or by any possible kind of fortuitous concourse of
atoms. We must pause, face to face with the mystery and miracle of creation of living creatures.”
While not completely "idiotic", Thomson does chalk off the issue to the hands of god and miracles. In any event, into
the mid 20th century and going forward is where some of the more idiotic publications are found, the idiocy of which
tends to increase in reciprocal proportion to disbelief in god by leading scientists.

Quotes
The following are related quotes:
“Religion is so absurd that it comes close to imbecility.”
— Henry Mencken (1930), “Treatise on the Gods”

“Who exactly are these ‘smart people’ you speak of still advocating god? I happen to be on page 220 of Stuart
Kauffman's 2008 Reinventing the Sacred, and I have written the terms: idiot, moron, stupid, garbage, retarded, etc.,
in the margins over several dozen times so far. The worst of all of them is Michael Behe, and Kauffman is not far off.”
— Libb Thims (2010), post #9 reply to “Whoever wrote the ‘God’ section” thread, Nov 27 (Ѻ)
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“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
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
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Creationist thermodynamicist
In hmolscience, creationist thermodynamicist is a thermodynamicist who believes that people were "created" by god
(a creator) and or that the the laws of thermodynamics are god's laws and or god's will at work in human affairs,
among other variants; someone with conflicting set of beliefs.

List
The following are thermodynamics professors who believe in creation, i.e. that they were created by god:
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James
Joule
(18181889)
English

1.

He believed that his numerous experiments on the calculation of the
mechanical equivalent of heat, e.g. his Niagara falls honey moon trip temperature
1843 measurements, were the means to justify the validity of the descriptions of
churning of water as described in creation of the world according genesis; he even
lectured in churches on this.

physicist
William

2.
Thomson
(1824-1907)
Irish-born Scottish
physicistmathematician

In 1852, stylized the second law around discussion of “vegetable life” and the
1852 “will of animate creators”; in 1862, was arguing against Darwin’s evolution theory;
by 1897, he was arguing for all sorts of religion explicit ideas (see: Thomson on
religion).

Mehdi
Wrote on “The Thermodynamics of Love” (c.1942), Labor in Islam (1946),
wrote a chapter on physiological thermodynamics of human labor in the context
1942 of will power, Human Thermodynamics (1956), wherein he used a
3.
thermodynamics-based framework, conceptualized as "Allah's will based", in
particular
Helmholtz free energy equation (adjacent) to explain Islam, work,
Bazargan (1907-1995)
death, desire, love, and reincarnation scientifically.
Iranian mechanical
engineer and
thermodynamicist
Gordon
Van
Wylen
(1920-)

4.

His Fundamentals of Classical Thermodynamics, included an unusual, to1959 common-practice, paragraph, wherein he cites the laws of thermodynamics as
being man’s description of god’s continuing work.

American mechanical
engineer
Was a devout Catholic who, like Mirza Beg (Allah's will based), believed that
chemical thermodynamics and physical chemistry described human social
interactions, but that this was god working through his laws:

5.
Frederick Rossini
(1899-1990)
American chemical
thermodynamicist

“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,
1971 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.”
— Frederick Rossini (1971), “Chemical Thermodynamics in the Real World” [1]

(add summary)
Mirza
Beg
(1932)
6.

Pakistani

is New Dimensions in Sociology: a Physico-Chemical Approach to Human
1987 Behavior, outlines the subject of "physicochemical sociology" via chemical
thermodynamics, conceived as the Allah's will based.
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organometallic
chemist
Andrew

7.
McIntosh (c.1950-)
English
thermodynamics
professor

Believes that thermodynamics applies to human interactions, but uses a double
1999 ontic opening (information + teleonomy) to allow the work of god into the
picture.

Posted on the door to Boerio-Goates’ office is the eighth verse from Micah,
chapter 6:
“And what does the Lord require of you but to do justly and to love mercy and to
walk humbly with your god?”

Juliana
Goates
(c.1953)

8.

— Bible (100AD), Micah 6:8 (Ѻ), posted above Juliana Goates’ office door (compare:
Johannes Wislicenus)

The verse is there, she says, because “that’s how I view things and how I remind
2000 myself what I think is important.” In 2001 Boerio-Goates contributed a chapter to
the book Finding God at BYU. Her essay, “A Catholic Rediscovers God,” describes
how being a minority in the constant company of Latter-day Saint colleagues,
American physical
students, and neighbors compelled her to examine her own religion more closely
chemist and chemical
and recommit herself to it. In her physical science class, she makes an
thermodynamicist
announcement in the first lecture about her deep Catholic faith, which is typically
greeted with an audible gasp. Her studies of chemistry and thermodynamics,
supposedly, have instilled in her the belief that the universe has been under the
operation of a “divine Creator with an intellect”.
Gilbert

9.
Wedekind (c.1946-)
American
thermodynamics
professor, engineer,
and pastor

His book Spiritual Entropy attempts to explain what the second law has to say
2003 about the social, moral, and spiritual realms; he seems to advocate both
creationism and intelligent design.

(add discussion)

Quotes
The following are related quotes:
“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.”
— Frederick Rossini (1971), “Chemical Thermodynamics in the Real World” [1]

References
1. 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.

Crebillon, Prosper
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In human chemistry, Prosper Crebillon (1674-1762) was a French tragedian writer
noted for producing dramitic works that according to German polymath Johann Goethe
were not “chemical” enough, i.e. based in reality in the way that people attract, repel,
and neutralize each other in their interactions and passionate relationships.

Overview
The actual mention of Goethe's objection to the non-chemical reality of Crebillon's
work was made in an October 23, 1799 letter to his associate German author Friedrich
Schiller as follows: [1]
“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.”
This irritation found release ten years later in the writing the great novella Elective Affinities, the founding book of the
science of human chemistry—the study of chemical reactions between people—in which Goethe used Swedish
chemist Torbern Bergman's 1775 physical chemistry textbook A Dissertation on Elective Attractions to "treat the
passions", as he put it, according to the way in which relationships are actually governed by the laws of affinity or
rather in which the passions occur in reality in chemical reactions.

Change
That there is great density of thought in the above objection comment made by Goethe, there is no doubt. What
exactly Goethe means by "without their changing at all" in the chemical sense of his day is a bit elusive to pin down.
The actual full explication of the quantification and description of chemical change would not be made until the year
1865 with the completion of the definition of "irreversibility" of chemical reactions as quantified by German physicist
Rudolf Clausius who would define irreversibility in terms of the labels: "equivalence value of all uncompensated
transformations", "transformation content", or entropy, depending on the context of the discussion and reaction
scenario; terms which are quite complicated to explain in terms of change in human relationships.

Passion
The literary term "passion" tends to be representative of the physical term "heat" and following the great thermal
theory of affinity debate (1854-1882), on the topic of whether or not heat was the true driving force of chemical
reactions, in the sense that the more heat that was released in a given reaction the greater the affinity between the
reactants, the chemical interpretation of passion and change only become more complicated. In short, German
physicist Hermann Helmholtz' 1882 paper "On the Thermodynamics of Chemical Processes" disproved the thermal
theory of affinity, putting in place of it the "thermodynamic theory of affinity", namely that the true driving force of
chemical reactions is not "heat" but rather "free energy", hence the modern literary writer in the years to follow
would have needed to reinterpret passion in terms of free energy, in particular Gibbs free energy, if one was to
construct a drama or literary work using chemical models.
This has since never been done, which largely owes to the fact that one needs to have a degree in physical
chemistry or chemical thermodynamics, at a minimum, and to spend at least a decade's worth of research on this
topic, to understand the densely-woven mathematics behind the term "Gibbs free energy", which translates to the
effect that instead of simply speaking of "affinities", as Goethe did, the modern literary writer would need to speak of
three different types of energies: internal energy, pressure-volume work energy, and entropy, as these are now the
modern chemical thermodynamic terms used in the quantification of earth-bound freely going chemical reactions
(e.g. human chemical reactions) or in the the "treating of passions", in Goethe's phrasing.
A notable exception is British playwright Tom Stoppard and his 1993 play Arcadia a somewhat modern attempt a
remake of Goethe’s 1809 Elective Affinities. Although not a physical chemist or chemical engineer, Stoppard writes
the play such that it takes place in two different time periods, 1809, the year of Goethe’s novella and the modern
day, incorporating 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” (Isaac Newton being the one that launched the science of affinity chemistry via his Query 31), the steam
engine, upon which the laws of thermodynamics were derived, among other topics. [2]

References
1. (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). Winter.
2. Stoppard, Tom. (1993). Arcadia (heat, 6+ pgs; sexual energy, pg. 33; atom, 2+ pgs; second law of thermodynamics,
pg. 65; quote: "Ah. The attraction that Newton left out. All the way back to the apple in the garden", pg. 74). London:
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Faber and Faber.

External links
● Prosper Jolyot de Crebillon – Wikipedia.

Cresswell, Clio
In hmolscience, Clio Cresswell (c.1972) (CR:2) is an English-born (Ѻ) Australian
mathematician noted for her 2003 work on the human mathematics of marriages.

Overview
In 2003, Cresswell published Mathematics and Sex , which seemingly attempted to
ferret an outline of what she referred to as the mathematics of love, along with a
subject she calls “sexual mathematics”; the abstract is as follows: [1]
“Mathematics and sex may make odd bedfellows, but this fun, flirty look at the
relationship between the two subjects shows that they are closely related. Revealing
the ways in which math can help unlock the secrets of love, lust, and life's search for
the ideal partner, this intriguing text covers topics such as dating services, dating as
game theory, the mathematical logic of affairs, and the numbers behind orgasms.
Math's answers to love's burning questions: How much should one compromise in a
relationship? Exactly what is it that is attractive in a lover? How many partners should one have before settling
down? and What makes the infamous biological clock tick? are also revealed.”
In 2009, Cresswell was being cited for having published a theory of the mathematics of love and or sex, claiming that
singles can increase their chances of finding true love by rejecting at least 12 potential partners before settling down.
[2] In 2014, Cresswell, in her “Mathematics and Sex” Tedx Sydney talk, stated that the following two equations model
a successful marriage: [3]

where W stands for wife, H for husband, about which she says the following:
“These are very sophisticated equations that model a successful marriage. They’re ground breaking equations,
because it was the first time that truly sophisticated mathematics was used in the field of romance.”
Here, we not only see intellectual ineptitude, in respect to communication, e.g. “sophisticated” is used twice in the
same sentence (as though there were unsophisticated equations that modeled successful marriages), but also an
attempt at over-zealousness, specifically she fails to recognize an historical precedence to her subject matter, one of
the earliest examples being William Rankine's 1845 love equation, shown below, from his "The Mathematician in
Love":

which is far more "sophisticated" than Cresswell's dabblings. She also fails to mention modern pioneers, e.g. Steven
Strogatz (1998), John Gottman (1994), or Helen Fisher (1994).

Education
In 1999, Cresswell completed her PhD in mathematics with a dissertation on “The discrete Painlevé equations:
hierarchies, Bäcklund transformations and singularity confinement”, at the University of South Wales.
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External links
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Crick, Francis
In science, Francis Crick (1916-2004) (IQ:175|#195) (DN=6) (RE=88) (CR=47) was an
English molecular biologist (chnopsologist) and neuroscientist noted for 1953 codiscovery, together with James Watson, of the molecular structure of the DNA
molecule, and for his 1966 Of Molecules and Men, wherein he puts forward the cogent
and reasoned suggestion: [1]
“Let us abandon the word ‘alive’.”
— Francis Crick (1966), Of Molecules and Men (pg. 6)

This sharp statement is a lead into the modern subject of "life terminology upgrades",
which has been formerly initiated as standard practice in 2013 Journal of Human
Thermodynamics articles. Crick, in short, delves into the blurry intersection between
chemistry and biology (chnopsology), topics such as: vitalism / neo-vitalism (e.g. Walter
Elsasser), reductionism, and what he calls the “borderline between the living and the
nonliving”, the latter of which seems to tiptoe around the defunct theory of life / unbridgeable gap issue. [1]

Vitalism
In circa 1963, Crick gave a lecture to the Cambridge Humanists group on the topic of vitalism. In February and March
of 1966, Crick gave a series of lectures at the University of Washington under the title “Is Vitalism Dead?”, which
seem to have been a reaction to the so-called metaphysical vitalism of Pierre Teilhard and the scientific vitalism of
Michael Polanyi, the latter of which Crick takes the most issue with: [1]
“Polanyi believes that a steam engine—and hence an enzyme molecule (which can be thought of as a machine at the
molecular level)—cannot be totally described in terms of physics and chemistry.”
Crick states that Polanyi’s position “seems to
be ridiculous”. The Board of Regents of the
University of Washington allowed Crick to
enlarge his vitalism thoughts into the form of
the book Of Molecules and Men. [1]
In 1966, at the University of Washington,
Crick gave his “Of Molecules and Men” set of
three lectures—turned-book: in the first
lecture discussing modern vitalism, in the
second discussing the borderline between the
organic and inorganic, and in the final lecture
“The Prospect Before Us” he explorations into
right-side vs. left-side uses of the brain,
controversies surrounding the existence of
the soul, the dead end of ESP investigations,
and above all the challenges of explaining
consciousness in completely scientific terms.
After suggesting that it would become
possible for people to wonder if a computer
might be programmed so as to have a soul,
he wondered: at what point during evolution Left: Crick's 1966 Of Molecules and Men, wherein he digs into the precipice
foundations of the defunct theory of life with his view that we should
did the first organism have a soul? At what
moment does a baby get a soul? Crick stated "abandon the word alive." [1] Right: Crick's 1991 Life Itself, wherein he
his view that the idea of a non-material soul asserts that the origin of life is a happy accident.
that could enter a body and then persist after death is just that, an imagined idea. These deep queries bring to mind
the early 19th century queries on the same subject by Napoleon Bonaparte. The latter partial speculations on the
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soul and consciousness resulted in the 1994 book The Astonishing Hypothesis: the Scientific Search for the Soul,
wherein he argued that traditional conceptualizations of the soul as a non-material being must be replaced by a
materialistic understanding of how the brain produces mind. [2]

Life Itself
In 1981, Crick, in his Life Itself: its Origin and Nature, referred to the origin of life as a “happy accident”, and discusses
how we will never be able to find "molecular fossils" to corroborate the time he seems to conceptualize as the origin
of life. [8] The following is a popular quote from this work cited by the creationists, such as Lee Strobel (2004) and by
the chemistry portal (Ѻ) section of the CreationWiki: [9]
“An honest man, armed with all the knowledge available to us now, could only state that, in some sense, the origin of
life appears at the moment to be almost a miracle, so many are the conditions which would have had to have been
satisfied to get it going.”
— Francis Crick (1981), Life Itself: Its Origin and Nature (pg. 88)

(add discussion)

Religious views
Crick, together with his brother, when they were old enough, began to go to a nonconformist Protestant church. His
first puzzlement about religious doctrine occurred when his mother warned him not to mention, to the other church
members, the fact that their father sometimes played tennis on Sundays, since some of the congregation members
would “almost certainly not approve of such sinful conduct” as his mother told him. In 1928, at the age of 12, or
thereabouts, while transitioning into science studies, Crick lost his religious faith, which he recounts in 1990 as
follows: [4]
“At exactly which point I lost my early religious faith I am not clear, but I suspect I was then about twelve years old. It
was almost certainly before the actual onset of puberty. I remember telling my mother that I no longer wished to go
to church, and she was visibly upset by this. I imagine that my growing interest in science and the rather lowly
intellectual level of the preacher and his congregation motivated me, though I doubt if It would have made much
difference if I had known of other more sophisticated Christian beliefs. Whatever the reason, from then on I was a
skeptic, an agnostic with a strong inclination toward atheism.”
This would seem to categorize him as Dawkins number 6.
In the 1960s, following what seems to be his vitalism debates, Crick elaborated on his religious views as follows
“The simple fables of the religious of the world have come to seem like tales told to children.”
— Francis Crick (1966), “Why am I a Humanist” [5]

“Christianity may be OK between consenting adults in private but should not be taught to young children.”
— Francis Crick (1969), “Notes from Rickman-Godlee
Lecture, UCL” (Ѻ)

In 1995, Crick, at the reaction extent (age) of 78,
published his The Astonishing Hypothesis: The
Scientific Search For The Soul (1995), wherein he
opens to the header quote Q&A: "What is the
soul?", shown adjacent, which he footnotes as
follows: [4]

Definition of the soul taught to Odilie Watson (1920-2007)—the famous
1953 illustrator (Ѻ) of DNA as it appears in Nature—as child, the term
“living being” heard to hear as “living bean”, which she remained
puzzled about, but remained silent on, until her later discussions with
her husband of 55-years Francis Crick, who cites this in the opening
chapter of his 1995 The Astonishing Hypothesis. [4]

“As a small child my wife, Odilie, was taught the
catechism by an elderly Irish lady who
pronounced ‘being’ as ‘be-in’. Odilie heard this as
‘bean’. She was extremely puzzled by the idea of the soul as a living bean without a body but kept her worries to
herself.”
(add discussion)

DNA
On 28 Feb 1953, Crick, together with James Watson, discovered the double helix structure of DNA; the diagrammatic
development of this as follows:
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A visual timeline of renditions of the double helix structure of DNA.

Crick explained and diagrammed, above (second from left), his excitement about his discovery to his son as follows:
“We have built a model for the structure of de-oxy-ribose-nucleic-acid (read it carefully) called D.N.A. You may
remember that the genes of the chromosomes – which carry the hereditary factors – are made up of protein and
D.N.A. Our structure is very beautiful. Now we believe that the D.N.A. is a code. That is, the order of the bases (the
letters) makes one gene different from another gene (just as one page of print is different from another). In other
words we think we have found the basic copying mechanism by which life comes from life.”
— Francis Crick (1953), letter to son Michael Crick (age 12) at boarding school, Mar 19 (Ѻ)

On 25 Apr 1953, Crick and Watson famously published their findings in Nature. The discovery of the structure of DNA
won them the 1962 Nobel Prize in physiology or medicine. In 2013, Crick’s DNA discovery letter to son, partly quoted
above, was sold at Christie’s action, New York for $6 million dollars, a world record price for a letter sold at a public
auction. (Ѻ)

Quotes
The following are a relevant quotes:
“The ultimate aim of the modern movement in biology is to explain all biology in terms of physics and chemistry.”
— Francis Crick (1966), Of Molecules and Men (pg. 11)

“A ‘neovitalist’ is a man who believes in vitalist ideas while denying that he does so!.”
— Francis Crick (1966), Of Molecules and Men (pg. 22)

“Neo-vitalists [are those] who hold vitalistic ideas but do not want to be called a vitalist.”
— Francis Crick (1966), Of Molecules and Men (pg. 22); paraphrase by Lila Gatlin (1972) [7]

“Exact knowledge is the enemy of vitalism.”
— Francis Crick (1966), Of Molecules and Men (pg. vii)
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Further reading
Livingston, Laura R. (1968). “Review: Of Molecules and Men”, Yale Journal of Biology and Medicine, 40:328.

External links
● Francis Crick – Wikipedia.

Critias
In existographies, Critias (c.460-403BC) (CR:13) (FA:6) was a Greek politician and philosopher, an
associate of Socrates, noted for his atheism views, the Critias hypothesis in particular.

Quotes | On
The following are Critias-related quotes:
“Critias seems to be from the ranks of the atheists when he says that the lawgivers of ancient
times invented god as a kind of overseer of the right and wrong actions of men. Their purpose was
to prevent anyone from wronging his neighbors secretly, as he would incur the risk of vengeance
at the hands of the gods.”
— Sextus Empiricus (c.200AD) (Ѻ); outline of the Critias hypothesis

Further reading
● Su on, Dana. (1981). “Cri as and Atheism” (Ѻ), The Classical Quarterly, 31(1):33-38.

External links
● Critias – Wikipedia.

Critias hypothesis
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In atheism, Critias hypothesis (CR:5) is the assertion
that gods (and god) are an invention of lawgivers of
ancient times, a theoretical tool employed as a kind of
overseer of the right and wrong actions of men.

Overview
The Critias hypothesis god reductionism to zero
disproof, one of the top ten god disproofs, is the
following logic:
Polytheism, i.e. belief in multiple gods, according to
Greek philosopher Critias (c.410BC), was an invention
of lawgivers of ancient times employed to justify
social laws:
“Critias seems to be from the ranks of the atheists
when he says that the lawgivers of ancient times
invented god as a kind of overseer of the right and
wrong actions of men. Their purpose was to prevent
anyone from wronging his neighbors secretly, as he
would incur the risk of vengeance at the hands of the
gods.”
— Sextus Empiricus (c.200AD) (Ѻ)

(add discussion)

Critias reductionism
The Critias hypothesis conjoined to the untenability of
polytheism as per the inconsistent logic of having
differing governing principles and laws in different
provinces, as the universe would see things:

A depiction of the Critias hypothesis reductionism god disproof,
namely the logical progression from polytheism, to monotheism—
which in modern terms (Ѻ) equates to belief in personal god, god,
spirit, or life force—to zerotheism, i.e. belief in fermions, bosons,
and “zero” gods (no gods), as Paul Dirac (1927), below right (Ѻ),
“As I try to discern the origin of that conviction, I seem saw things.

to find it in a basic notion discovered 2,000 or 3,000
years ago, and enunciated first in the western world by the ancient Hebrews: namely that the universe is governed by
a single god, and is not the product of the whims of many gods, each governing its own province according to his own
laws. This monotheistic view seems to be the historical foundation for modern science.”
— Melvin Calvin (1969), Chemical Evolution [1]

leads to a method of "god reductionism" to zero gods of sorts; as follows:
Monotheism, i.e. belief in one god, was an invention of lawgivers of ancient times, Egyptian pharaoh Akhenaten
(1320BC) in rough draft, arrived at to account for the growing discernment of the conflicting view that differing
“regions”, i.e. towns, cities, or states, with their differing gods (lawgivers), seemingly had peculiarly similar “laws”,
e.g. stealing was wrong, rocks fell at the same speed, the stars moved similarly, etc.; accordingly, the multiple
lawgivers hypothesis seemed to be in error and therefore there must be “one” lawgiver.
“The thought that all the phenomena of motion should follow from one set of principles might seem grandiose and
inordinate, but it occurred very naturally to the religious mathematicians of the 17th century. God had designed the
universe, and it was to be expected that all phenomena of nature would follow one master plan. One mind designing
a universe would almost surely have employed one set of basic principles to govern related phenomena.”
— Morris Kline (1982), Mathematics: the Loss of Certainty; on Newton attempting to reconcile Galileo’s laws of terrestrial motions
and Kepler’s laws of celestial motions (Ѻ)(Ѻ)

Atheism, i.e. belief in zero gods, was initiated, predominantly by Goethe (1796), when it was realized that if the laws
governing the social realm were similar, if not the same, as the laws governing the chemical “realm”, the realm where
there was NO god, but only strict determinism, then there must be, therefore, no god.
The theory of “multiple gods”, according to the Critias hypothesis, to elaborate, arose per the logic that each town, of
ancient times, beyond 150 in size (see: Dunbar model morality, §6 below), needed “laws” to regulate unruly behavior,
therefore there had to be conceptualized “lawgiver” (possibly akin to the way we think presently as Newton being
the lawgiver of the laws of motion, so to say); subsequently, each town of ancient times invented their own special
unique town or city god as the deemed lawgiver, with its own unique properties.
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As science (knowledge) progressed, however, thinkers began to find that certain laws, e.g. gravity, the
movement of the stars, or the tides, etc., were the same in each town, therefore the “multiple lawgivers hypothesis”
became suspect and problematic, i.e. there had to be ONE lawgiver [god] for all of the towns, because the
measurement of “laws” in each town, e.g. rate of acceleration when a stone is dropped, were found to be uniform;
after which "monotheism" was invented as the upgrade solution to multiple gods = multiple laws problem. The
upgrade from monotheism to atheism, like the former historical transition, is presently underway, as the solution to
the “multiple monotheistic gods = multiple monotheistic laws” problem; particularly when it comes to questions of
morality, e.g. Quranic morality vs Biblical morality vs Hindu morality (although this, technically, is polytheistic;
approximately), when the sciences, e.g. neuroscience (e.g. Greene), physical chemistry (e.g. Goethe), and chemical
thermodynamics (e.g. Rossini), are beginning to show one set of moral laws in each land, the same way as the stone
drops at the same rate in each land.
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Critical mass
In human physics, critical mass is a term that refers to a specific number
of humans who, through influenced or connective association, become
activated at a tipping point, past which large-scale social change takes
place.

Overview
The term seem to have come into popularity during the 2003 talks on the
"physics of society" by English chemist and physicist Philip Ball and followup 2004 book. [1] The following 2010 quote by Indian business theorist
Vineet Nayar indicates an incorporated utilization of the critical mass
theory: [2]
“When a critical mass of employees [activate] (usually, 5 or 10 percent is
all you need), throughout the company, it creates a kind of fusion – a
coming together of the human particles in the corporate molecule that
releases a massive amount of energy.”
Critical mass can be defined in the sense of “attracting attention and
anticipating influence.” [3]

See also
● Muller stability ratio
● Muller dispersion force
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Books.
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(def), pg. xvi). Wilfrid Laurier Univ. Press.

External links
● Critical mass (sociodynamics) – Wikipedia.
● Critical mass (disambiguation) – Wikipedia.

Critical temperature
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In physics, critical temperature is the temperature above which each liquid
must pass into the gaseous state. The concept of “critical temperature” was
conceived in 1822-23 by French engineer and physicist Charles Cagniard. [1]

Overview
In early experiments by Charles Cagniard and a person Drion (1859), peculiar
effects were obtained, such that a substance was obtained in an intermediate
condition, when it was neither liquid nor gas. Cagniard employed a curved
tube, ABG (figure), nearly full of mercury. He confined a liquid at A in a space
very little larger than itself, and inclosed a quantity of air at G to serve as a
manometer The tube was placed in a suitable bath, and as the temperature
rose the vapour of the liquid in A exerted a continually increasing pressure,
which was registered by the compression of the air in G. When the temperature
reached a certain value the surface of separation between liquid and vapour
ceased to exist; the whole became homogeneous. The pressure was very great,
but at the somewhat high temperatures employed neither ether, alcohol, nor
water could be retained in the liquid state. In 1859, a person by the name of
Drion carried out similar experiments. [3] The critical point studies of carbon
dioxide was continued in the later 1869 work of Thomas Andrews. [4]
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External links
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Cropper, William
In science, William Herbert Cropper (1927-) is a an American physical-quantum chemist noted for
his 2001 information dense Great Physicists: the Life and Times of Leading Physicists from Galileo
to Hawking, touching on a plethora of the greatest physicists ever, such as is chapter on Willard
Gibbs, including rare topics ranging from Maxwell’s thermodynamic surface, interspliced with
discerning quotes.

Education
Cropper completed his BS at Iowa State University, his PhD at the University of California,
Berkeley, and in 1992 became professor emeritus of chemistry of St. Lawrence University, New
York. In 2004, he was residing in Saugerties, New York.

Quotes
The following are related quotes by Cropper:
“Perhaps more than any other major nineteenth-century scientist, Clausius has been neglected in biographical
studies.”
“Few theoretical scientists have had the talent and assurance to do their work in such isolated fashion. Only Einstein
(IQ=220)—who wrote some of the most important papers before he even laid eyes on another theoretical physicist—
may have outdone Gibbs in this respect.”
“Newton was the greatest creative genius physics has ever seen. None of the other candidates for superlative
(Einstein, Maxwell, Boltzmann, Gibbs, and Feynman) has ever matched Newton’s combined achievements as
theoretician, experimentalist, and mathematician.”

References
1. Cropper, William H. (2004). Great Physicists: the Life and Times of Leading Physicists from Galileo to Hawking.
Oxford University Press.
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External links
● Cropper, William H. – WorldCat Identities.

Crosland, Maurice
In chemistry, Maurice Pierre Crosland (1931-) is an English chemistry historian noted
for his 1959 article “The use of diagrams as chemical 'equations' in the lectures of
William Cullen and Joseph Black”, wherein he steps through the early history of
chemical equations, particularly in the work of Jean Beguin (1615), William Cullen
(1757), and Joseph Black (c.1770s). [1]

Education
Crosland completed his BS in 1951 in chemistry, MS in 1953 in history and philosophy,
and PhD in 1959 in the history of chemistry, all at University College, London, after
which he was a history of chemistry professor at the University of Leeds, from 1963 to
1974. Presently, Crosland is professor emeritus, of the school of history, Rutherford
College, University of Kent. [2]

References
1. (a) Crosland, Maurice P. (1959). “The Use of Diagrams as Chemical ‘Equations’ in the Lecture Notes of William
Cullen and Joseph Black” (abs), Annals of Science, 15(2):75-90.
(b) Thims, Libb. (2007). Human Chemistry (Volume Two) (Cullen diagrams, pgs. 385-87). Morrisville, NC: LuLu.
2. Crosland, Maurice P. (2006). “Autobiographical Information”, American Chemical Society.

Further reading
● Crosland, Maurice P. (1978). Historical Studies in the Language of Chemistry. Dover.

External links
● Maurice Crosland (faculty) – University of Kent.
● Crosland, Maurice P. – WorldCat Identities.
● Maurice P. Crosland – Britannica.

Cross, Robert
In hmolscience, Robert G. Cross (c. 1950-) is an American author and revenue
optimization theorist noted, in business thermodynamics, for his 1998 internal /
external entropy theory of companies.

Overview
In 1998, Cross, in his Revenue Management: Hard-core Tactics for Market Domination,
argues for some type of internal entropy and external entropy existing in companies.
[1]

Education
Cross currently is the Chairman and CEO of Revenue Analytics.

References
1. Cross, Robert G. (1998). Revenue Management: Hard-core Tactics for Market
Domination (pgs. 10-11, etc.). Broadway Books.

External links
● Robert G. Cross (conference co-chair) – Revenue management and Price Optimization Conference, 2007.
● Robert G. Cross (exuctives-in-residence), Terry College of Business, University of Georgia.

Crowd dynamics
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In human physics, crowd dynamics is the study of
"crowd behaviors" in particular abnormal crowd
behavior such as people's reactions and movement
patterns in emergencies, such as fire, or in
heightened festivity situations such as when critical
density levels (four people per square meter) are
reached; often times, theories involved computation
models in which people are modeled as particles
(human particles) or fluids (human fluids) and
crowds are studied in masse.
Left: a 2011 crowd dynamics depiction showing a large auditorium
cleared calmly through a small exist. In other scenerios, according to
History
NSF researcher Paul Torrens, “from an initial start point of
The science of crowd dynamics seems to have been American
rest, agents begin to evacuate a large auditorium quickly by running
around since at least the 1950s. The fluid mechanics as fast as possible to safety through a narrow exit. Wedge-like
or gas system models of crowd dynamics was first
bottlenecks soon form at the mouth of the exit corridor and
introduced in 1971 by Australian mechanical
congestion begins to ripple back through the crowd, impeding
engineer Roy Henderson. Dirk Helbing, in his 1995
further clearing. Similar dynamics are often observed during rush
hour commutes on highways.” [5] Right:
Quantitative Sociodynamics, outlines a social force
model, according to which the motion of pedestrians Andreas Schadschneider's 2010 video (V) from above opposite flow
can be ascribed to a combination of a driving force, dynamics studies.

that reflects the person’s internal motivation to
move in a given direction at a certain speed, and repulsive forces describing the effects of interactions with other
pedestrians and boundaries such as walls or obstacles in streets. Scottish mathematician Keith Still, who did his 2000
PhD dissertation on “Crowd Dynamics”, is sometimes slated as the world's leading expert on crowd dynamics. [1]
Recent models by S. Hoogendoorn (2004), W.J. Yu (2005), and B. Steffen (2008), have used Newtonian force models.
[3] In 2010, German physicist Andreas Schadschneider was working on a project to develop an "evacuation assistant",
still of video (V) from above study, shown (above), aimed to make the evacuation of large buildings safer; using
pedestrian dynamics theories borrow ideas from physics to model people as particles. [4] Schadschneider recorded
various interaction scenarios of people from above as opposite flows interject in close-paced hallways and as people
leave stadiums. [2]
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2. Edwards, Lin. (2010). “Crowd Dynamics in the Spotlight after Duisburg Disaster” (two videos), Phys.org, Jul 29.
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5. Torrens, Paul M. (2011). “A Crowded World”, National Science Foundation.

Crude materialism
In materialism, crude materialism is []

Overview
A proponent of ‘crude materialism’, often mentioned (Ѻ) associated with this term, is Ludwig Feuerbach, and or, in
many contexts, Karl Marx’s use of Feuerbach’s ideas in his so-labeled ‘historical materialism’ (or dialectic
materialism). [1]
Gillian Howie (2010) defines crude materialism as follows: [2]
“The world appears to be governed by empirically discoverable, natural, and unalterable laws, and individuals
apprehend their own activities in terms of quantifiable laws. The thingification of people (reification) presents itself in
philosophy as crude materialism, and the personification of things (fetishism) presents itself as crude idealism. Crude
materialists tend to regard social relations of production as though they are natural properties inherent in things.”
Elena Possardt (2013), et al, defines crude materialism, as distinguished from dualism and idealism—which grant an
equal primary status to a realm of ideas, mind, spirit, or deity, understood to exist completely separately from the
material realm—as the explicit philosophical assumption which entails the attribution of primary ontological status or
primary reality to material events, which can be comprehended through sense organs; they also assert that scientism
is an outgrowth of ontological crude materialism. [3]

Quotes
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The following are related quotes:
“While rejecting vitalism, teleology, and mysticism, Haeckel taught a view of nature that advocated a cosmic
perspective and an evolutionary framework, and thereby surpassed the crudely mechanistic and materialistic
explanations of the world. Going beyond Darwin, Haeckel proposed that life had emerged spontaneously from
matter; an hypothesis anticipated by over fifty years: the abiogenetic theory of Alexander Oparin.”
— James Birx (1992), “Introduction to The Riddle of the Universe” [4]

References
1. Nash, Ronald H. (2010). Life’s Ultimate Questions: an Introduction to Philosphy (§:Crude Materialism, pg. #). Harper
Collins.
2. Howie, Gillian. (2010). Between Feminism and Materialism: a Question of Method (pgs. 46-47). Palgrave Macmillan.
3. Mustakova-Possardt, Elena, Basseches, Michael, and Oxenberg, Julie. (2013). “Transforming a Limited Social
Function into a Viable Global Action Agenda” (§2:21-46, §§2.2.3: Crude Materialism, pgs. 26-27), in: Toward a Socially
Responsible Psychology for a Global Era (editors: Elena Mustakova-Possardt, Mikhail Lyubansky, Michael Basseches,
Julie Oxenberg). Springer.
4. Birx, H. James. (1992). “Introduction”, in: The Riddle of the Universe (by: Ernst Haeckel, translator: Joseph McCabe)
(pgs. ix-xiv). Prometheus Books, 1992.

Cruz, Vladimir
In existographies, Vladimir Cruz (1965) is a Cuban writer, actor, and producer noted for
his 2010 film Afinidades, co-directed with civil engineer turned actor Jorge Perugorria, a
modern day remake of Goethe’s Elective Affinities, with focus on the growing
existentialist void of modern scientifically-literate man, in the wake of the loss of values
in Cuba, and Goethe’s human chemical theory, or something along these lines, the plot
of which is structured around Reinaldo Montero’s 2004 novel Chamber Music (Musica
de Camara). [1]

Bruno | Captain
Cruz, in Afinidades, plays the role of Bruno, a theoretical physicist working in a chemical
factory run by Nestor his boss; each character shown below and labeled according to
the Goethe lettering scheme:

(add discussion)

Quotes | About
The following are related quotes:
“The film [Afinidades] takes place inland on fresh water and its time is quite different from what we are used to in
our contemporary cinematography. We are only trying to meditate about the human being and their complexities,
facing emptiness and the lack of rational explanation for many of the problems of the contemporary world,
sometimes appearing that the only way out is to take refuge in instincts. Those instincts lead to sex. At least this is
the way out that the protagonists of this story find: sex as a way of electric discharge so as to keep themselves alive,
the manipulation of others as a way to cast out impotence and reaffirm personalities lacerated by loneliness. But the
result is ephemeral and the attempt has unforeseeable consequences.”
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— Vladimir Cruz (2010), “Interview” (Ѻ), Jun 18

References
1. (a) Montero, Reinaldo. (2004). Musica de Camara (Chamber Music). Letras Cubanas.
(b) Reinaldo Montero – Wikipedia.

External links
● Vladimir Cruz – Wikipedia.
● Home (Spanish → English) – VladimirCruz.net.

Cryophobia
In science, cryophobia is a morbid fear of cold. [1] Cryophobia or being “cryophobic” can also refer to an abnormal
and persistent fear of cold, including cold weather and cold objects. Sufferers from cryophobia experience anxiety
even though they realize their fear is irrational. To avoid cold, they may live in a warm climate, dress more warmly
than necessary, stay indoors on cold days, and avoid cold foods and ice cubes. [2] A synonym is crymophobic. An
antonym is crymophilic or cryophilic or living and thriving in relatively cold temperatures.

See also
● Thermophobia

References
1. Stedman, Thomas Lathrop. (1995). Stedman’s Medical Dictionary, 26th ed. Baltimore, MD: Williams & Wilkins.
2. Cryophobia - MedTerms.com

Crystal model of
life
In science, crystal model, or "crystal model
of life" (Scott, 1985), refers to the
comparison or modeling of person or life
form to a crystal, i.e. a solid with a regular
polyhedral shape, the the ability to
reproduce. [1]

Haeckel | Lehmann
In 1872, Ernst Haeckel (1834-1919),
supposedly, discovered something called
“biocrystals”, as Spyros Papapetros (2012)
refers to them. [5] In the late 1880s,
crystallographer Otto Lehmann (1855-1922), Images of (c.1890) liquid crystals, numbers: 55, 56, and 59 being what Ludwig
Gattermann and Otto Lehmann called “copulating drops” (Ѻ); the ability to
a protégé of Haeckel, starting with the
reproduce being one of the so-called "properties" of the multi-property
findings of chemist-botanist Friedrich
Reinitzer, conducted a series of experiments definition of life.
that, supposedly, transformed scientific
opinions on crystals.
In 1904, Lehmann was describing what he called “analytic or flowing crystals”, a namesake related to Heraclitus
and his “everything flows”, including stones, motto of everything. Lehmann called these “rheocrystals”, a mixture of
mineral substances, e.g. calcite or flint, with organic plasma. Using a special microscope and polarized light, Lehmann
heated and cooled crystals, allowing for measurements of changes in expansion and contraction, which allowed him
to posit that (a) they had “plastic” qualities. He also Lehman showed (b) that they had the ability to form a “skin”
through which they appeared to breath, and he showed (c) that they had a peculiar form of “copulation”, e.g. when
two spindle-form rheocrystals came into contact, their skins would combine and the substance of one crystal would
flow into the other until their bodies merged into a single new longer crystal. In 1917, Haeckel, relying on the texts
and drawings Lehmann, published Crystal Souls: Studies of Inorganic Life; which, supposedly, as a flavor similar to
Gustav Fechner’s The Soul of Plants (1848). [5]
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Thomson | Recant
In 1897, William Thomson, in his “The Age
of the Earth as an Abode Fitted for Life”,
stated the following: [7]
“My task has been rigorously confined to
what, humanly speaking, we may call the
‘fortuitous concourse of atoms’, in the
preparation of the earth as an abode
fitted for life. Mathematics and dynamics
fail us when we contemplate the earth,
fitted for life but lifeless, and try to
imagine the commencement of life upon
it. This certainly did not take place by any
action of chemistry, or electricity, or
crystalline grouping of molecules under
the influence of force, or by any possible
kind of fortuitous concourse of atoms. We
must pause, face to face with the mystery
and miracle of creation of living
creatures.”

A synopsis of William Thomson’s vacillating 1897-1903 views on "crystals", e.g.
water crystal (Ѻ) formation shown above, which he believes are formed by the
“fortuitous concourse of atoms” (Cicero on Greek atomic theory), whereas moss
sprigs, microbes, and animals are formed by the “creative power” of god acting
on atoms, via a miracle; though in his 2 May 1903 impromptu speech he slips
and says it is absurd to believe that crystals could form by the “fortuitous
concourse of atoms”, then request a recant two days later, after reading his
published statements in The Times.

In 2 May 1903, Thomson, amid a five part
public lecture by professor George
Henslow (1835-1925), on “Christian
Apologetics”, delivered at the Botanical Theater, at University College, the first of which being on “Present-day
Rationalism: an Examination of Darwinism”, gave thanks to Henslow by say a few words, as follows: [6]

“Science positively affirmed creative power. Science made everyone feel a miracle in himself. It was not in dead
matter that they lived and moved and had their being, but in the creative and directing power which science
compelled them to accept as an article of belief. They could not escape from that when they studied the physics and
dynamics of living and dead matter all around. Modern biologists were coming once more to a firm acceptance of
something, and that was a vital principle. They had an unknown object put before them in science. In thinking of that
object they were all agnostics. They only knew god in his works, but they were absolutely forced by science to admit
and to believe with absolute confidence in a directive power—in an influence other than physical, dynamical,
electrical forces.
Cicero denied that they could have come into existence by a fortuitous concourse of atoms. Was there anything
so absurd as to believe that a number of atoms by falling together of their own accord could make a crystal, a sprig of
moss, a microbe, a living animal? People thought that, given millions of years, these might come to pass, but they
could not think that a million of millions of years could give them unaided a beautiful world like ours. They had a
spiritual influence, and in science a knowledge that there was that influence in the world around them. He admired
the healthy, breezy atmosphere of free thought in professor [John] Henslow's (Ѻ) lecture. Let no one be afraid of true
freedom. They could be free in their thoughts, in their criticisms, and with freedom of thought they were bound to
come to the conclusion that science was not antagonistic to religion but a help for religion.”
Thomson, then, after reading his praise commentary, as printed in The Times, sent a "request to amend" letter to the
editor of The Times, which was printed on May 4, 1903, wherein he states the following humorous request:
“Sir,—In your report of a few words which I said in proposing a vote of thanks to Professor Henslow for his lecture
‘On Present Day Rationalism’ yesterday evening, in University College, I find the following:—‘Was there anything so
absurd as to believe that a number of atoms by falling together of their own accord could make a crystal, a sprig of
moss, a microbe, a living animal?’ I wish to delete ‘a crystal,’ though no doubt your report of what I said is correct.”
Thomson elaborates on his reasoning behind this request as follows:
“Exceedingly narrow limits of time prevented me from endeavoring to explain how different is the structure of a
crystal from that of any portion, large or small, of an animal or plant, or the cellular formation of which the bodies of
animals and plants are made; but I desired to point out that, while ‘fortuitous concourse of atoms’ is not an
inappropriate description of the formation of a crystal, it is utterly absurd in respect to the coming into existence, or
the growth, or the continuation of the molecular combinations presented in the bodies of living things. Here scientific
thought is compelled to accept the idea of creative power. Forty years ago I asked Liebig, walking somewhere in the
country, if he believed that the grass and flowers which we saw around us grew by mere chemical forces. He
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answered, ‘No, no more than I could believe that a book of botany describing them could grow by mere chemical
forces.’ Every action of human free will is a miracle to physical and chemical and mathematical science.”
(add discussion)

Lewis | Disproofs + Thinking
In 1925, American physical chemist Gilbert Lewis, in his Anatomy of Science, discredited the reproduction-definition
of life, via citation to how :sodium thiosulfate", which Lewis implicitly defines as non-living, reproduces: [4]
“Living creatures have been characterized by their capacity for reproduction, but it has been pointed out that in a
minor way crystals have the power of reproduction. If into this beaker (containing a supersaturated solution of
sodium thiosulfate) I drop a minute crystal, it grows.”
Lewis, having refuted the reproduction trait model of life, leaves open the possibility that crystals might "think",
which he states as an open question as follows:
“We should see a process of evolution, each molecule reproducing itself exactly, until an accidental rearrangement
would set a new molecule to propagating itself. Would not this be reproduction with transmission of acquired
characteristics?”
“Suppose that this hypothetical experiment could be realized, which seems not unlikely, and suppose we could
discover a whole chain of phenomena [evolution timeline], leading by imperceptible gradations form the simplest
chemical molecule to the most highly developed organism [human molecule]. Would we then say that my
preparation of this volume [Anatomy of Science] is only a chemical reaction [extrapolate up approach], or, conversely
that a crystal is thinking [extrapolate down approach] about the concepts of science?”
“Nothing could be more absurd, and I once more express the hope that in attacking the infallibility of categories I
have not seemed to intimate that they are the less to be respected because they are not absolute. The interaction
between two bodies is treated by methods of mechanics; the interaction of a billion such bodies must be treated by
the statistical methods of thermodynamics.”
(add discussion)

Other
In 1924, Alfred Tutton, in his The Natural History of Crystals, stated the following: [3]
“It is a remarkable fact that no definition of life has yet been advanced which will not apply to a crystal with as much
veracity as to those obviously animate objects of the animal and vegetable world which we are accustomed to regard
in the ordinary sense as ‘living’.”
In 1985, American physical organic
chemist George Scott, in his Atoms
of the Living Flame, stated the
following: [2]
“Crystals as well as flames have
frequently been compared to living
organisms.”

American physical organic chemist George Scott's 1985 pseudo-continuum comparison
between crystals to life model, which he calls a "crystalline forms to living forms
pseudo-continuum", wherein, as he states, the "inorganic-to-living boundary is passed
between the snowflake (C) and the radiolarian protozoan (D)". [2]

Scott refers to the comparison of
crystals to life as the "crystal model", which he seems to categorized as an historical precursor to more modern
models, e.g. "flame model" of life, or the various thermodynamic theories of life seen semi-recently. Scott's crystal
continuum model, visually shown above, is similar to the unbridgeable gap model, i.e. the notion that there is some
inorganic-life/organic-life or life/non-life divide, and also seems to be a crude stepping stone away from the 2009
molecular evolution timeline.

Quotes
The following are related quotes:
“At the turn of the century, monists, such as Ernst Haeckel, discovered that inorganic materials, including crystals and
other mineral substances, possess sensation and memory, and thus ought to be granted a soul.”
— Spyros Papapetros (2012), On the Animation of the Inorganic (p. viii)
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Csíkszentmihályi, Mihály
In hmolscience, Mihaly Csíkszentmihalyi (1934-), pronounced "Me-high Chick-sent-mehigh", is a Hungarian-born American psychologist noted for his positive psychology
theories of flow, sometimes called "Csíkszentmihályi flow", or “states of optimal
experience”, the use of the Freudian-Jungian terms psychic energy and psychic entropy
in his analysis of states of mental life, and ideas on negentropism, e.g. psychic
negentropy, and creativity. [1]

Overview
Csíkszentmihályi has stated that he was drawn into psychology after attending a lecture
by Swiss psychologists Carl Jung. [2]

Influence
Some of Csíkszentmihályi's writings on entropy have been influential to American
entropy-ethics educator Dick Hammond. [3] Swiss designer Lisa Bjorke completed her
2010 MS thesis on "creativity" using Csikszentmihalyi's flow theories, particularly his
ideas on psychic entropy, using Hmolpedia as a reference. [5] See also:

Quotes
The following are related quotes:
“It’s like opening a door that’s floating in the middle of nowhere and all you have to do is go and turn the handle and
open it and let yourself sink into it. You can’t particularly force yourself through it. You just have to float. If there’s
any gravitational pull, it’s from the outside world trying to keep you back from the door.”
— Susan Perry and Mihaly Csikszentmihalyi (1999), Writing in the Flow State [4]
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3. Hammond, Dick E. (2005). Human System from Entropy to Ethics, 4th ed. (eulogy ed. with commentary on postdoctorial mentor Ilya Prigogine). Publisher: Dick Hammond.
4. (a) Perry, Susan K. and Cxikszentmihalyi, Mihaly. (1990). Writing in the Flow State (floating, pg. 125). Writer’s Digest
Books.
(b) Bjorke, Lisa. (2010). “To Create with Imagination: In Search of Flow” (abs), MS thesis, Konstfack, University of Arts,
Crafts and Design, Stockhom, Sweden.
5. Bjorke, Lisa. (2010). “To Create with Imagination: In Search of Flow” (abs), MS thesis, Konstfack, University of Arts,
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Further reading
● Csikszentmihalyi, Mihaly. (1971). “From Thermodynamics to Values: a Transition Yet to be Accomplished” (abs),
Zygon, 6(2):163-67.

External links
● Mihaly Csikszentmihalyi – Wikipedia.

Csíkszentmihályi flow
In psychodynamics, Csíkszentmihályi (pronounced
Chicksent-me-high) flow or simply “flow” is a state of
focused, engaged, and optimal mental activity, quantified
by energy and entropy measures, in which a sense of
timelessness and outputs of great work productivity
emerge. [1]

Overview
In the 1970s, the flow model was developed by Croatianborn American psychologist Mihály Csíkszentmihályi in his
studies of the behaviors of exceptional people, particularly
artists and scientists. The state of "flow", as the following
digram shows, according to Csíkszentmihályi, arises when
both the level of challenge is high and the level of a one's
skill sets are high. To give a prime example of the mental
flow state, as Csíkszentmihályi has quantified it, American
engineer Willard Gibbs commented about the writing of his
famous 300-page Equilibrium paper, otherwise known as
the principia of thermodynamics, written over a period of
three years, 1875-78, that: [2]
“[I had no] sense of the value of time, of my own or others,
when I wrote it.”

Left: the seven essential mental feelings, thoughts, or states
associated with flow, according to the 2008 views of
Csíkszentmihályi. [3]

The theory or state of "flow", as it is now viewed in positive psychology, is a state of mind or life where there is no
disorder to straighten out, or threat to the self to defend against, such that the release of liberated psychic energy is
used or invested successfully in chosen goals. In short, flow is a state of concentration or consciousness so focused
that it amounts to absolute absorption in an activity. The energy-entropy modeling of the flow theory, loosely
described as the psychodynamics of happiness, was developed beginning in the 1970s by Croatian-born American
psychologist Mihály Csíkszentmihályi and popularized by his 1990 book Flow - the Psychology of Optimal Experience.
The term "flow" was named as such due to interviews of 173 subjects, in the 1970s, where people often
described their 'flow' experiences using the metaphor of a current carrying them along. [4] States of flowing activity
are described as a condition of "optimal experience", where a one is in top form, and a feeling of timelessness results.
States of flow experience are considered as the opposite of psychic entropy or negentropy.
As Csíkszentmihályi notes in the following 2008 TED talks lecture “Creativity, Fulfillment and Flow”, he was pulled into
the study of the psychology mental states, particularly those states in relation to the effect that the Second World
War had on those who lost their jobs, security, and homes, etc., by accident during a weekend ski-trip in Zurich.
In particular, Csíkszentmihályi says that, by chance, the snow melted and that, being without spending money for
other forms of entertainment, he was forced into the option of attending a free lecture on the mental projections of
flying saucers, explained in the lecture as a residual effect of war traumatization, by Swiss psychologist Carl Jung.
Jung, in turn, passed on his ideas on the energy and entropy of mental function to Csíkszentmihályi. Csíkszentmihályi
soon decided to devote his researches to the study of the aspects of activities that make people happy. In one of his
early interviews of a famous music composer, Csíkszentmihályi made particular note of the following of the state of
ecstasy described by the composer in his most productive state:
“You are in an ecstatic state to such a point that you feel as though you don’t exist … my hand seems devoid of
myself, and I have nothing to do with what is happening. I just sit there watching it in a state of awe and
wonderment. And [the music] just flows out of itself.”
In reference to flow in the workplace, Csíkszentmihályi cites the following quote by Sony founder electronics inventor
Masaru Ibuka, in explaining the purpose of incorporation of Sony:
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“To establish a place of work where engineers can feel the joy of technological innovation, be aware of their mission
to society, and work to their heart’s content.”
(add overview)
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Cuberos, Patrissia
In hmolscience, Patrissia E. Cuberos (c.1965-) (DN:4±) is a Colombian-born British
writer noted for her The Thermodynamics of Love, a three-part one of a three-part
trilogy (part I: The Secret Life of a God, part II: Diary of an Ex-Goddess; part III: The
Physics of Romance), a seeming mixture of literature thermodynamics and quantum
philosophy, wherein she applies chemistry (marginally), thermodynamics, and
supposedly physics (third volume), to the explication of relationship dynamics, via a
fictional story, as a seeming emotional catharsis to better find resolution or
understanding with her own historical course of four marriages and four children; a
seeming mixture of Carl Sagan, Jean-Paul Sartre, existentialism, and quantum
indeterminacy, interlaced with a thematic two-sided god-questioning discourse.

Overview
In 2000, Cuberos began writing her manuscript for The Thermodynamics of Love, the
abstract of book one, The Secret Life of a God, published on 31 Jan 2015, is as follows:
[1]
“We live in a world of relationships: from chemical bonds to boy meets girl, to families and societies, to the laws that
govern the cosmic order. The trilogy is a typical love story. Indeed, boy meets girl and a relationship develops, but we
all know that as Woody Allen says ‘Sooner or later everything turns to sh*t.’ In other words, in most relationships, the
initial dynamic exchange of heat-energy soon becomes the dreaded lukewarm entropy, harbinger of heat death.
However, the physics that seem to doom David and Kate’s relationship to the thermodynamic trap, might be able to
help them to transform it into the everlasting loop of energy exchange they have always dreamed of: a
superconductive love unmarred by friction from guilt, fear and resentment. Their quest will force them to challenge,
and eventually transcend their all too human feelings of inadequacy, the apparently inevitable limitations of time,
and the hazy, illusory lines between dream and reality, life and death.”
The work and philosophical underpinnings were inspired by a mixture of the belief that thermodynamics govern
relationships, but that there is the possibility for self-directed change via something akin to the quantum
indeterminacy ideas in Danah Zohar’s 1990 The Quantum Self: Human Nature and Consciousness Defined by the New
Physics. [2] Cuberos' The Thermodynamics of Love is similar, in some conceptual sense, to David Hwang's 2001 article
"The Thermodynamics of Love", albeit more structured on Prigoginean thermodynamics, rather than Gibbsian
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thermodynamics (Hwang's version), and interlaced with the addition of quantum indeterminacy ideas, and also
lacking the human chemical reaction theory. Cuberos states that she was aware of Hwang's article, via Hmolpedia
(circa 2009), after already working on her first novel for several years; then re-discovering it again in early 2015 after
the publication of her first novel. (Ѻ)
On 20 Jul 2015, Cuberos published book two, Diary of an Ex-Goddess, the synopsis of which is as follows: [3]
“Some people need to die in order to live. Kate is one of them… Kate has met David again, but she is now a very
different person: a survivor. After all, as a fallen goddess, she has learnt the hard way that beauty is like paper wings
to a firebird, dangerous and ephemeral. If there is any chance of re-kindling the love that they once shared, she
hopes that this time it won’t be thermodynamically determined. It must end differently. Then, like a phoenix she
must rise from the ashes of depression into the dawn of self-love: the magic key to true, reciprocated love.”
(add discussion)

Education
Cuberos states that her scientific background is that of a layperson's understanding of things; a self-education style of
knowledge accumulation.

Religion | Beliefs
Cuberos was raised as a Catholic, in a very Catholic country, and attended a very strict school led by nuns. Cuberos’
father, of note, was an atheist, whom she saw as the “paradigm of virtue”, which presented her with an intellectual
conflict, being that the nun’s told her that “atheists go to hell when they die.” The nuns thought her to fear god, and
that pleasure, happiness, and sexual pleasure were not to be pursued. At age 14, however, Cuberos began to read
outside of her faith, e.g. works of the mystics, and states that it took 20 years to expunge many of these early
religious indoctrination beliefs out of her head; specifically:
“Prisoner as I was of the fear of god, or perhaps of the god of fear, it took me 20-years to free myself from the
clutches of the terrifying images imprinted in my mind by my early education, and to enter fearlessly into the worlds
of religious exploration. I live entrenched into what I currently perceive as my reality. I am as happy as I can be. I have
the universal freedom to believe anything and to doubt everything, and I exercise those two basic human rights to
the best of my ability.”
Her 2015 statement on god is as follows: “I don't know if god exists, but I am sure god, if there is one and whatever or
whoever god is, god believes me.” [1] This, together with her atheism-inclination towards her father, would seem to
situate her at Dawkins number: 4-5, approximately. The following would be her seeming agnostic's creed (see:
atheist's creed), so to say:
“I believe in myself, in the goodness of existence, and I believe in love. Like Dante in The Divine Comedy (Ѻ), I believe
in universal love: ‘the love that moves the sun and the other stars’.”
— Patrissia Cuberos (2015), The Thermodynamics of Love (§:The Author and Religion, loc. 2731)

(add discussion)

Glossary
Cuberos includes a glossary key terms employed in her trilogy, including: absolute zero, action at a distance (nonlocality principle), arrow of time, autopoiesis (Humberto Maturana and Francisco Varela’s 1972 theory), butterfly
effect, big bang, biophoton (Fritz-Albert Popp’s experiment), black hole, bon savage (Jean-Jacques Rousseau’s natural
man concept), bosons, Cartesian, causal determinism, change of state, chaos theory, complex system, conservation
of energy, Copenhagen interpretation, dark energy, dark matter, Rene Descartes, determinate state, determinism,
field theory, dissipative structures, dualism, dynamical system, eco-system, energy, entanglement, entropy, equation,
fermions, Ludwig Feuerbach, friction, Herbert Frohlich, Frohlich-Prigogine system, relativity, graviton, gravity, grand
unification theory, heat, heat death, Werner Heisenberg, indeterminate state, irreversibility, causality (law of
causality), Magdeburg hemispheres, materialism, mechanics, M-theory, multiverse, Isaac Newton, Newtonian
mechanics, Newton’s clockwork universe, non-linear system, observer’s paradox (wave function collapse), paradox,
parallel universes (William James' 1895 term), particle/particle-like (wave particle duality), periodic table (chemistry),
phase, photon, predeterminism, Ilya Prigogine, quantum indeterminacy, quantum mechanics, quantum numbers,
quantum paradox (Schrodinger’s cat), quantum state, quantum superposition, relational holism, resistivity (electric
current), Sadi Carnot, Erwin Schrodinger, self-organized systems, singularity, sophism, speed of light, state, statistical
(state quantification), superconductivity, superconductors, super-string, supersymmetry, system, theory of
everything, thermodynamics, uncertainty principle, and wave function.
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The book also contains a religion and mythology glossary, with terms from Hinduism, e.g. Brahma and Saraswati,
Buddhism, e.g. eightfold path, karma, samsara, etc., Greek mythology, e.g. phoenix, Prometheus, etc., Islam, e.g.
Sufism.

Quotes
The following are noted quotes:
“Like my protagonists, I wrestled throughout all my young years
with the thermodynamic nature of my relationships. All of them
seemed to be doomed. When I started writing this novel,
fourteen years ago, I hadn't found a solution. I seemed to be
condemned by physics or stupidity, to have unsatisfactory
relationships. But I am not easily defeated.”
— Patrissia Cuberos (2015), The Thermodynamics of Love (§:Scientific
Inspiration, loc. 2668)

“If we equate love and passion to heat, it is often the case that on
those first passionate encounters: heat runs or is transferred from
the hotter to the colder body. Once the two bodies reach the
same temperature, the dynamic energy exchange stops, the
inevitable entropy takes its toll, and heat death threatens to
smother the once vigorous flame.”
— Patrissia Cuberos (2015), The Thermodynamics of Love (§:Scientific
Inspiration, loc. 2688)
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Cudworth, Ralph
In philosophy, Ralph Cudworth (1617-1688) was an English philosopher noted for his
1678 True Intellectual System of the Universe: Wherein All the Reason and Philosophy
of Atheism is Confuted, and Its Impossibility Demonstrated, with a Treatise Concerning
Eternal and Immutable Morality, wherein he touches on an early form of panbioism
and refutes the atomic atheism theories of those including Pierre Gassendi.

Hylozoism
In 1678, Cudworth, in his True Intellectual System of the Universe, supposedly,
introduced the concept of hylozoism, from the Greek hyle “matter” and zoe “life”, a
type of panbioism, arguing something to the effect that all matter is alive or the
universe is alive, or something along these lines. [1]

Empedocles
On Empedocles, Cudworth, in his The True Intellectual System of the Universe (pg. 80),
has the following to say:
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“If Aristotle does not misrepresent Empedocles, as he often doth Plato, then it must be granted, that he being a
mechanical physiologer, as well as theologer, did something too much indulge to fortuitous mechanism; which seems
to be an extravagancy, that mechanical philosophers and atomists have been always more or less subject to. But
Aristotle doth not charge Empedocles with resolving all things into fortuitous mechanism, as some philosophers have
done of late, who yet pretend to be theists and incorporealists, but only that he would explain some things in that
way. Nay, he clearly puts a difference betwixt Empedocles and the Democritic atheists, in these words subjoined:
[Greek], etc. which is as if he should have said, ‘Empedocles resolved some things in the fabric and structure of
animals into fortuitous mechanism; but there are certain other philosophers, namely, Leucippus and Democritus,
who would have all things whatsoever in the whole world, heaven, and earth, and animals, to be made by chance and
the fortuitous motion of atoms, without a deity.’ It seems very plain, that Empedocles's Philia and Neikos, his
friendship and discord, which he makes to be the [Greek], the active cause,—and principle of motion in the universe,
was a certain plastic power, superior to fortuitous mechanism; and Aristotle himself acknowledges somewhere as
much. And Plutarch tells us, that, according to Empedocles, the order and system of the world is not the result of
material causes and fortuitous mechanism, but of a Divine wisdom, assigning to everything [Greek] not such a place
as nature would give it, but such as is most convenient for the good of the whole.”
(add discussion)

Gassendi
In 1648, Gassendi, in his Arrangement of the Philosophy of Epicurus, stated the following:
“But because men may yet be puzzled with the universality and constancy of this regularity, and its long continuance
through so many ages, that there are no records at all of the contrary anywhere to be found; the atomic atheist
further adds, that the senseless atoms, playing and toying up and down, without any care or thought, and from
eternity trying all manner of tricks, conclusions and experiments, were at length (they know not how) taught, and by
the necessity of things themselves, as it were, driven, to a certain kind of trade of artificialness and methodicalness;
so that though their motions were at first all casual and fortuitous, yet in length of time they became orderly and
artificial, and governed by a certain law, they contracting as it were upon themselves, by long practice and
experience, a kind of habit of moving regularly; or else being, by the mere necessity of things, at length forced so to
move, as they should have done, had art and wisdom directed them.”
Cudworth refutes this quote. [3] Later, to note, Charles Peirce (Ѻ) also cites this quote. [3]
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Cullen, William
In chemistry, William Cullen (1710-1790) was a Scottish physician and chemist who,
according to chemistry historian Maurice Crosland, pioneered affinity reaction
diagrams, the precursors to chemical reaction equations, during his 1757 lectures on
the use of French chemist and physician Étienne Geoffroy's 1718 affinity table. [1]

Education
In 1726, Cullen began working on general studies at the University of Glasgow. In 1729,
Cullen began working as an apothecary. He 1736, Cullen studied chemistry and
medicine at the University of Edinburgh and in 1740 completed his MD at Glasgow
University. Cullen became a chemistry lecturer at Glasgow University in 1747.

Lectures
Cullen was a charismatic lecturer, attracting large classes. He always came before a
class with a manuscript or lengthy notes that he revised each year, but he rarely used
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them and spoke extemporarily. He gave the students the necessary background of information, but this was never
presented as a list of facts to be memorized, rather as a journey of exploration into the mysteries of diseases and the
processes that caused them. The professor and his students were companions on the journey. Phrases like ‘as far as I
know’ and ‘I am persuaded’ abound in his lectures and textbooks. [2]

Students
One of his most notable pupils was Scottish physicist and chemist Joseph Black, a central founder of
thermochemistry.

Affinity reaction diagrams
In 1757, Cullen began to use Geoffroy’s affinity table in lectures at the University of Aberdeen. [1] To help in
explaining to his students the idea of ‘single elective attractions’ (single displacement reactions) and ‘double elective
attractions’ (double displacement reactions), Cullen pioneered the use of reaction arrows ‘→’ or ‘darts’, as he called
them, drawn diagonally to represent the affinity tendencies of the individual species in the reaction. In addition, he
introduced the conception of
using brackets ‘{’ to represent a
bonded association.
In Cullen’s lecture notes, a
core example used is the list of
species in the third column of
Geoffroy’s affinity table. At the
head of the third column, i.e.
row-one, column-three (R1:C3),
is nitric acid HNO3 which Cullen
labels as N : A. The relative
Three examples of Cullen's diagrams of single elective affinity reactions (middle), with the
affinities of nitric acid, according crochet ‘{’ representing the bonded association or union, and the dart ‘→’ represen ng the
affinity. The modern equivalent reaction equation is shown to the right of each affinity
to Geoffroy, are in the order:
reaction. [3]
iron ♂, copper ♀, lead ђ,
mercury (R5:C3), and silver
(R6:C3). Therefore, iron would displace copper from a solution of copper in nitrous acid and would similarly displace
lead, mercury, and silver from their solutions of nitrous salt. Using the conception of affinity arrows and bonding
brackets, Cullen used diagrams in his lectures to represent these individual reactions steps of single elective affinities
or single displacement reactions.

Refrigeration
In 1748, 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.
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Cultural system
In systems, a cultural system is a volume or number of people delineated by a characteristic culture. The term is used
significantly in anthropological thermodynamics.

Overview
In his 1964 book Cultural and Social Anthropology, American anthropologist Peter Hammond attempt to understand
cultural systems in terms of thermodynamics: [1]
“To understand man in particular we must understand living material systems in general; cultural systems, like
biological systems, expend energy that is captured [by the sun]; in performing a ritual, playing a game, regarding a
churinga with awe, or breathing a silent prayer, the event is an expression of energy expended.”
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American anthropologist Leslie White also argued that a cultural system is a thermodynamic system, beginning in
1969. [2] As discussed in his 1975 book The Concept of Cultural Systems, White explains that: [3]
“Cultural systems, like all material systems, are thermodynamic systems. Their existence and operation require
energy. Every cultural event involves the expenditure of energy.”
He also explains that this is a relatively untouched conception:
“In the application of the laws of thermodynamics to cultural systems we have one of the most illuminating and
profound interpretations of cultural systems that is currently available to us. The extent to which the laws of
thermodynamics have been applied to cultural systems is so far very limited and not well understood.”
His first views on culture as a thermodynamic system are found in his 1969 book The Science of Culture: [4]
“The primary function of culture is to harness and control energy so that it may be put in man’s service. Culture thus
confronts us as an elaborate thermodynamic mechanical system.”
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Culverwell, Edward
In thermodynamics, Edward P. Culverwell (1855-1931) was an Irish physicist noted for his 1890s
objections to Austrian physicist Ludwig Boltzmann’s 1872 H-theorem solution to derive
irreversible consequences from reversible premises. [1]

Education
Culverwell completed his MA at Dublin College.
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Cupid
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In mythology, Cupid is the iconic
representation of love and or desire, the
process of love, falling in love, or the
chemistry, in general, that brings about
love, typically depicted as a winged
cherub holding a magical bow and arrow,
a shot from which makes a person fall in
love.

History
In the Middle Ages, the Greco-Roman
story of Cupid and Psyche evolved into the
myth of Cupid carrying two sets of arrows:
one set gold-headed, which inspire love;
and the other lead-headed, which inspire Left: a depiction of Cupid hitting a wall, possibly iconic of love ending, in a 2011
article on the down and outs of Valentine ’s Day. [2] Right: a depiction of Cupid
hatred.

Modern cupid

and his arrow bring about marriage, on the back cover of American
electrochemical engineer Libb Thims' 2007 textbook Human Chemistry. [1]

In modern terms, following the publication of German polymath Johann Goethe's 1809 Elective Affinities, the myth of
Cupid's arrow bring about love, has been replaced by the measure of change of Gibbs free energy pre-determining
love, which amounts to love and hate being explained not in terms of two sets of arrows, gold and lead, but rather by
two sets of reaction tendencies or drives: negative free energy change (engendering love) and positive free energy
change (dis-engendering love). [1]
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Curie, Marie
In science, Marie Curie (1867-1934) (IQ:185|#65) (CR:29) was a Polish-born French
physicist and chemist, an early parental death activated genius, turned smartest
woman ever (#4), noted for her pioneering work in radioactivity.

Prodigy
Curie was a child prodigy of sorts; at age four, e.g. she was tutoring her older sister on
reading. [1]

Atheism | Agnosticism
Curie’s father was a freethinker and physics professor; her mother a Catholic.
In 1867, at age 11, her older sister died (dereacted) from typhus and her mother of
tuberculosis. Sometime thereafter she fell into a profound depression and concluded
that “god did not exist”. [1] Soon after her mother’s death, Marie seemed to lose
herself in books for hours, sometimes days, at a time. She spoke little. The only way
she was able to cope was by screening out the world and focusing obsessively on a subject. [2] Though most label
Curie as atheist (Ѻ), others have attempted to label Curie as “agnostic” or an “anticlerical atheist”. (Ѻ)

Quotes
The following are noted quotes:
“Pierre belongs to no religion, and I do no not practice any.”
— Marie Curie (1895), on reasons for civil ceremony marriage (Ѻ)

“Nothing in life is to be feared, it is only to be understood.”
— Marie Curie (c.1920) (Ѻ)

“Never be fearful about what you are doing when it is right.”
— Marie Curie (c.1920) (Ѻ)

“Life is not easy for any of us. But what of that? We must have perseverance and above all confidence in ourselves.
We must believe that we are gifted for something and that this thing must be attained.”
— Marie Curie (c.1920) (Ѻ)
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Curiosity
In terminology, curiosity (TR:70) refers to []

Overview
In 1888, Jacques Loeb, in his “The Orientation of Animals to Light”, introduced his tropism theory or forced
movement theory of action (see also: induced movement), the beginning of a long effort to overthrow that
anthropomorphic-view of animal and plant movement, e.g. that protoplasmic substances move toward the source of
light, "because of curiosity", as many argued during Loeb's day. [1]

Quotes
The following are noted quotes:
“You must begin a child's education as soon as he displays any power to think. Everybody knows how hard it is to
learn a new language late in life. The same holds good of all our acquisitions. The earlier they are acquired the more
truly they become part of us. At the same time keep alive within the child the quickening power of curiosity. Do not
repress him. Answer his questions; give him the information he craves, seeing to it always that he understands your
explanations.”
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— Boris Sidis (c.1910), commentary on William James' 1890s “reserve energy” theory, which he employed in the forced prodigy
raising of his son William Sidis (1898-1944) [2]

“The consideration [of] the nature of the forces involved in [human] relationships is not an easy subject. There are
numerous pitfalls in applying what we know about ordinary human behavior to love, or even to sexual desires; and so
to reinforce this fact I provide you with the following to consider: these processes occur on human time [human time]
and length scales which are well known to us, and yet extrapolating (or interpolating?) from the known into the
unknown may be dangerous. So one asks, what is the nature of sex and love and so on, and their relation to the other
everyday experiences around us? And the answer, of course, follows only from an observation of this world and the
processes that occur in it. It must be noted, if it is not obvious, that I have never experienced any sort of romance. It
is also true that I [likely] never will, and yet my curiosity drives me to inquire as to the nature of the experience. And
it is true that physical theory is the only way in which to answer this question, other than direct experience. While
direct experience is undeniably a more reliable way to answer such questions, a few major problems with direct
experience must be addressed: first, that it is [probably] not going to happen; and second, that various other people
whom I know have been involved in romances, and in some cases they have been involved in many consecutive
romances, but have failed to take data during those treasured minutes of sex. Love lasts longer but they don't want
to analyze their relationships for fear of destroying them. More seriously, they do not take time to step back and
make objective and scientific observations. Thus, for all practical purposes, the mysteries of sex and love can for the
time being only be revealed by theory.”
— Christopher Hirata (2000), “The Physics of Relationships” (§4:Neutron Scattering: a Cautionary Tale) [3]

“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 (2001), “Fitness Landscape and other Landscapes” [4]
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1. Loeb, Jacques. (1888). “The Orientation of Animals to Light” (“Die Orientierung der Tiere gegen das Licht”),
Sitzngsb. Wurzb. Physik.-md. Ges.
2. Author. (1910). "Boy Prodigy of Harvard", Current Literature, 48: 291-93.
3. (a) Hirata, Christopher M. (c.2000). “The Physics of Relationships” (§4:Neutron Scattering: a Cautionary Tale) (Ѻ)
(section: Fun), Tapir.Caltech.edu; (WayBack Machine).
(b) Hirata, Christopher M. (2010). "The Physics of Relationships", Journal of Human Thermodynamics, 6(5): 62-76.
4. De Lange, Adriaan M. (2001). “Fitness Landscape and other Landscapes” (threads: LO27222), 09/03/01 – Learningorg.com.

Curtis, Charles
In hmolscience, Charles Pelham Curtis Jr. (1891-1959) was an American law and public
affairs scholar noted for his co-authoring, with George Homans, the 1934 book An
Introduction to Pareto, a summary of the two-year seminar on the Seminar on the
Sociology of Pareto, conducted at Harvard University (1932-1933), by Lawrence
Henderson, head of the Harvard Pareto circle. [1]

Education
Curtis was an American US Navy destroyer commander during WWI (Ѻ), during which
time he began to amass an anthology of passages from nonfiction books of recent
centuries, read widely, copying passages he found intriguing into notebooks by hand,
thereafter writing several books on law and public affairs.

References
1. (a) Homans, George C. and Curtis, Charles P. (1934). An Introduction to Pareto: His
Sociology. Alfred A. Knopf.
(b) Heyl, Barbara. (1968). “The Harvard ‘Pareto Circle’.” Journal of the History of the Behavioral Sciences, 4:316-34; in:
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Talcott Parsons: Critical Assessments, Volume 1 (§2, pgs. 29-) (editor: Peter Hamilton). Publisher.

External links
● Curtis, Charles P. (Charles Pelham) 1891-1959 – WorldCat Identities.

Cuvier, Georges
In science, Georges Cuvier (1769-1832) (CR:11) (IQ:175|#187) (Cattell:98) was a French
naturalist noted for his comparative anatomy studies of existing animals with fossils,
from which, as outlined his Essay on the Theory of the Earth (1813), he hypothesized a
periodic catastrophic flood theory, conceptualized on Biblical flood theory, according
to which new species were created, not by a processes of evolution, such as espoused
by Jean-Baptiste Lamarck and Geoffroy Saint-Hilaire, but by the power of god, after
each successive flood period. Cuvier’s theories drew the attention of those including:
Johann Goethe (in opposition), John Hunter (in comparison) and Francis Macnab (in
supportive usage)

Hunter
Cuver’s classification of living forms has been compared or contrasted with John
Hunter’s scheme, as follows: [1]
“The scope of Hunter's labors may be defined as the explication of the various phases
of life exhibited in organized structures, both animal and vegetable, from the simplest to the most highly
differentiated. By him, therefore, comparative anatomy was employed, not in subservience to the classification of
living forms, as by Cuvier, but as a means of gaining insight into the principle animating and producing these forms,
by virtue of which he perceived that, however different in form and faculty, they were all allied to himself. ‘In what
does life consist?’ is a question which in his writings he frequently considers, and which seems to have been ever
present.”
(add discussion)

Macnab
In 1818, Francis Macnab, in his A Theory of the Moral and Physical System of the Universe (§30), in order to recentlydiscovered fossil records, cites Cuvier’s Theory of the Earth (1813), and concurs something to the effect that the
fossils are organized in the layers of the earth as described in Genesis, with human bones found in the upper most
layer, and the lowest layer “containing no petrifactions, nor traces of carbon”.

Goethe
In circa 1830, Cuvier’s efforts attracted the attention of Goethe, in his final years, recounted by Johann Eckermann as
follows: [2]
“At the close of this (20 Jul 1830), and in the beginning of the next year, Goethe turned again to his favorite studies,
the natural sciences. At the suggestion of Boisseree, he occupied himself with deeper inquiries into the laws of the
rainbow; and also, from sympathy with the dispute between Cuvier and St. Hilaire, with subjects referring to the
metamorphoses of the plant and animal world. He, likewise, revised with me the historical part of the "Theory of
Colors," taking also lively interest in a chapter on the blending of colors, which I, by his desire, was arranging to be
inserted in the theoretical volume.”
(add discussion)

References
1. John Hunter (GB) – Encyclopedia Britannica, 1911.
2. Goethe, Johann, Eckermann, Johann, Soret, Frederic, Oxenford, John. (1901). Conversations with Eckermann: Being
Appreciations and Criticisms on Many Subjects (pg. 379). M.W. Dunne.
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● Georges Cuvier – Wikipedia.

Cybernetics
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In science, cybernetics is the study of control and communication in the animals and machines, based on the
postulate that entropy and information are two sides of the same coin, in that just as information in a system is the
measure of its degree of organization, so the entropy of a system is a measure of its degree of disorganization; and
the one is “simply the negative of the other.” [1]

Etymology
Although Norbert Wiener used the term “cybernetics” famously in 1948 to define a new field of study, the term
“cybernetique” seems to date to the 1834 Essay on the Philosophy of Science of Andre-Marie Ampere, to describe the
science of civil government. [6]

History
The theory of cybernetics was developed by American mathematician Norbert Wiener in the 1940s. English-born
American investigative journalist Jeremy Campbell notes that American electrical engineer Claude Shannon may have
first come across the notion of entropy from Wiener, whom Shannon studied under at MIT in the early 1930s. In circa
1950, cybernetics was incorporated into Austrian biologist Ludwig Bertalanffy’s general systems theory. [2] French
anthropologist Claude Levi-Strauss also, supposedly, gained his understanding of entropy from cybernetics in the
1950s. In 1968, Robert Mueller used cybernetics to formulate a theory of mental entropy. [3] In 1998, American
electrical engineer Richard Coren published a cybernetics theory of evolution. [4] The 2008 book Entropy of Mind and
Negative Entropy by Italian psychiatrist Tullio Scrimali uses cybernetics. [5]
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2. Bertalanffy, Ludwig. (1968). General Systems Theory: Foundations, Development, Applications (pgs. 39-44). New
York: George Braziller.
3. Mueller, Robert E. (1968). The Science of Art: The Cybernetics of Creative Communication, (pg. 67). Rapp & Whiting.
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Further reading
● Wiener, Norber. (1950). The Human Uses of Human Beings: Cybernetics and Society, (pgs. 26-27). Boston: Houghton
Mifflin Co.
● Corning, Peter A. (2005). Holistic Darwinism: Synergy, Cybernetics, and the Bioeconomics of Evolution. (pg. 337).
University of Chicago Press.

External links
● Cybernetics – Wikipedia.

Cycle
In thermodynamics, a cycle refers to the process by which a working body undergoes a series of transformations in
which its final state results to be identical with its initial state, in terms of variables, such as pressure and volume. [1]
The concept of the "cycle" was first outlined by French physicist Sadi Carnot in 1824. [2]

References
1. Perrot, Pierre. (1998). A to Z of Thermodynamics, Oxford: Oxford University Press.
2. (a) 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.
(b) Thims, Libb. (2007). Human Chemistry (Volume One), (ch. 3: Carnot's Cycle, pgs. 37-71), (preview), (Google books).
Morrisville, NC: LuLu.

External links
● Thermodynamic cycle – Wikipedia.

Cycle integral

In mathematics, a cycle integral, mathematical operator ∮ (link), or the integration sign with a circle in it:
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sometimes called the closed path integral, or circle integral, and refers to an "integration is done around a closed
path" of a path-dependent function, i.e. state variable, as compared to an path-independent function, such as heat or
work, specifically with reference to the a body returning to its "ideal original condition", as defined by the reversible
cycle (reversible process), or "non-ideal original condition", as defined by the irreversible cycle (irreversible process).

History
The mathematics of the cycle integral stem from German physicist Rudolf Clausius' 1858 article “On the Treatment of
Differential Equations which are Not Directly Integrable”, published in Dingler’s Polytechnisches Journal, which was
then expanded on as the "mathematical introduction" section to the first (1865) and second (1875) editions of The
Mechanical Theory of Heat. [1] The logic of this derivation, however, seems to predate Clausius and needs to be
tracked down.

References
1. (a) Clausius, Rudolf. (1858). “On the Treatment of Differential Equations which are not Directly Integrable.”
Dingler’s Polytechnisches Journal, vol. cl. (pg. 29).
(b) Clausius, Rudolf. (1865). The Mechanical Theory of Heat (section: On the Treatment of Differential Equations
which are not Directly Integrable, pgs. 1-13). London: Macmillan & Co.
(c) Clausius, Rudolf. (1875). The Mechanical Theory of Heat (section: Mathematical Introduction: on Mechanical
Work, on Energy, and on the Treatment of Non-Integrable Differential Equations, pgs. 1-20). London: Macmillan & Co.

Cyclical
process
In thermodynamics, a cyclical
process is one in which the body
undergoes a series of changes such
that it is finally brought back to its
initial condition. [1] The essential
example, as visualized in the
concept of "re-establishment of
equilibrium in the caloric" as
described by French physicist Sadi
Carnot in his 1824 Reflections on the
Motive Power of Fire, being that in
Three of the more famous cyclical processes of thermodynamics: the Carnot cycle,
showing isotherms and adiabatic curves, the Clapeyron cycle, showing isochores and
which a body of gas, enclosed in
isotherms, and the Clausius-Rankine cycle, showing adiabatic curves and isobars, each
cylinder and piston, at a specific
pressure and volume, is expanded, showing the changes of stage of the body on pressure-volume diagrams. [3]
due to the input of heat, and then
contracted, due to the removal of heat, back to its original position (and assumed molecular arrangement) quantified
by the values of the original pressure and volume.

Internal energy
The integral of an indefinitely "small change" in internal energy is given by the following expression:

Where:

and
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each signifying, respectively, the initial and final values of the sums of the heat contents H and ergal contents J of the
body.
For a cyclical process, according to German physicist Rudolf Clausius, the integral of the change in internal energy is
zero, being that initial and final conditions of the body are assumed, by definition, to be the same, or U1 equals U2. [1]

Quotes
The following are related quotes:
“A conception not reducible to the small change of daily experience is like a currency not exchangeable for articles of
consumption; it is not a symbol, but a fraud.”
— George Santayana (1906), “Reason in Society” [2]

References
1. Clausius, Rudolf. (1879). The Mechanical Theory of Heat (pg. 33). London: Macmillan & Co.
2. (a) Santayana, George. (1906). The Life of Reason (§8: Reason in Society) (Ѻ) Publisher.
(b) Andrews, Robert. (1993). The Columbia Dictionary of Quotations (pg. 906). Columbia University Press.
3. Author. (1979). The Great Soviet Encyclopedia (Ѻ). Publisher.

External links
● Cyclic process – TheFreeDictionary.com.

Cyclical transformation
In thermodynamics, cyclical transformation is a transformation
of a body or system in which the initial state and final state are
the same. [1] A cyclic transformation is sometimes called a cycle,
for short, if the initial and final states are the same; although a
cycle tends to refer to a two step cycle, i.e. an expansion stroke,
followed by a contraction stroke; whereas a transformation may
follow any number of intermediate paths. A cyclical
transformation, subsequently, brings the system back to its
initial state. If the state of the system can be represented on a
PV diagram, then a cyclical transformation can be represented
by a closed curve, such as the curve AMBN, depicted adjacent.
[2]
A graphical depiction of a cyclical transformation of a
The pressure volume work (PV work) done by the system
body or system, on a Y,X-plane, the variables typically
during the cyclical transformation, if the ordinate (vertical axis) being pressure and volume, respectively, showing a
and abscissa (horizontal axis) are pressure and volume, is
body at an initial state A transforming along path M to
represented geometrically by the area enclosed by the curve
state B in the expansion stroke, then transforming
again along path N, in the contraction stroke, to final
representing the cycle or AMBN, which equals the area of the
state A, which is also the initial state (macroscopically
region enclosed by AMBB'A'A less the area ANBB'A'A or
speaking). [2]
expansion work less contraction work. To note, if the cycle is
performed in the counterclockwise direction, ANBM, the work
again will be given by the enclosed region, only in this case it will have a negative value.

Mathematics
Cyclical transformations are quantified or calculated by the cycle integral.
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In symbols, D is the symbol for

d’Alembert, Jean
In science, Jean d’Alembert (1717-1783) (IQ:185|#64) (CR:23) was a French
mathematical physicist, Cattell 1000 (#124), PhD advisor to Pierre Laplace (see: Euler
genealogy); noted encyclopedist, whose 1772 Encyclopedie, co-written with Denis
Diderot, is said to mark “end of an area in which a single human being was able to
comprehend the totality of knowledge” (see: "last persons to know everything"), noted
generally for his d’Alembert’s principle.

Diderot | Living point
In 1769, Denis Diderot grappled with what he called the “living point” issue, problem,
or paradox in his D’Alembert’s Dream, via Platonic dialogue style. In D’Alembert’s
Dream, the character D’Alembert, modeled d'Alembert, his associate, outlined a
material, atheistic view of the universe, and on the puzzle of the origin of life tries to
reason how an animal can be constructed from the union of so-called dead or inert
atoms and molecules to form that he calls ‘living points’ or ‘living molecules’ to then
form what he calls a ‘living unity’, which is summarized as follows: [1]
“Nothing at first, then a living point … Another living point attaches itself to this one, and then another—and from
these successive conjoinings a single living unity results, for I am certainly a unity …. It’s certain that contact between
two living molecules is something different from the contiguity of two inert masses … and this difference—what
could it be? … a customary action and reaction … That way everything comes together to produce a sort of unity
which exists only in an animal … My goodness, if this isn’t the truth, it’s really close to it.”
This type of query, to note, historically, is one of the more famous mindset stepping stone examples into the defunct
theory of life position, life does not exist conclusion, and life terminology reform solution. In modern terms, this
query translates to the premise of a special one unique mechanism "living reaction" governed by some type of
"funny" free energy change, conceptually occurring sometime between the Hadean era (4.0 BYA) and the formation
of bacteria (3.85 BYA), i.e. a type of magical or perpetual motion stylized "reaction point", so to say.

Vis viva
D’Alembert was, in some way, involved in the vis viva dispute. [2]

Quotes | On
The following are quotes on or about d’Alembert:
“Accordingly, we find Euler and D'Alembert devoting their talent and their patience to the establishment of the laws
of rotation of the solid bodies. Lagrange has incorporated his own analysis of the problem with his general treatment
of mechanics, and since his time M. Poinsot has brought the subject under the power of a more searching analysis
than that of the calculus, in which ideas take the place of symbols, and intelligent propositions supersede equations.”
— James Maxwell (1857), “On a Dynamical Top” (Ѻ)

Quotes
The following are d’Alembert quotes:
“A philosopher is a fool who torments himself while he is alive, to be talked of after he is dead.”
— Jean d’Alembert (c.1770) (Ѻ)

References
1. (a) Ball, Philip. (2011). Unnatural: the Heretical Idea of Making People (pg. 125-26). Vintage Books.
(b) Le Rêve de d'Alembert (D’Alembert’s Dream) – Wikipedia.
2. Litis, Carolyn. (1970). “D’Alembert and the Vis Viva Controversy”, Studies in History and Philosophy of Science, 1:
115-24.
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● Jean d’Alembert – Wikipedia.

d’Alembert’s principle
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In mechanics, d’Alembert’s principle is a reformulated version of the second law of motion which gives an
interpretation of the force of inertia, which allows one to extend the principle of virtual work from statics to
dynamics, according to which one can extend the criteria of equilibrium—vanishing of a force in Newtonian
mechanics means equilibrium—to a system which is in motion. [1]

History
The so-called d’Alembert’s principle was formulated by French mathematician physicist Jean D'Alembert.
This vanishing of forces in dynamical system principle is often called d'Alembert's principle, but, according to Arnold
Sommerfeld (1956), it was first written in this variational form by Joseph Lagrange. [5]

Physical economics
The principle of d’Alembert, according to physical economics historian Philip Mirowski, is said to have been influential
and or thematically found in the 1801 economic formulations of French mathematician and engineering NicholasFrancois Canard. [3] In 1897, French engineer and physical socioeconomist Vilfredo Pareto penned a mechanical-tosocial phenomena variables table, in a section of which he made the following comparison: [4]
The science of political economy is divided into two
The science of mechanics is divided into two others. If
others. If we consider the homo economicus who acts
we consider inextensibly connected material points we
only as a result of economic forces, we obtain political
obtain a pure science, rational mechanics, which studies
economy, which studies in abstract terms ophelimity.
in an abstract way the forces of equilibrium and
The only part of this which is well known is static
movement. The easiest part of science is equilibrium.
equilibrium. There may be a principle for economic
D’Alembert’s principle, considering the forces of inertia,
systems analogous to D’Alembert’s, but at present our
enables the reduction of the dynamic problem to a static
knowledge is very poor. The theory of economic crisis
one.
offers an example of dynamic study.
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External links
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da Vinci, Leonardo
In science, Leonardo da Vinci (1452-1519) (2-69 PE) (IQ:200|#7) (CR:84|#51) was an
Italian polymath, universal genius, artist, physicist, and general philosopher noted for
his 1487 Vitruvian man, a geometrical model of the ideal human; for his 1494
classification of perpetual motion as impossible, based on the principle that “for every
action there is an equal and opposite reaction”, otherwise known as Newton’s third
law of motion; for his discarding of Galen’s innate heat (or animal heat) model of the
heart; for his rejection of Biblical flood myth; for his view that an animal was a machine
functioning according to the laws of mathematics; for his views on liberty and freedom
vs tyranny; among other subjects of interest.

Other
Da Vinci, among other things, as summarized by Leonard Shlain, was not only
opinionated on the blue sky problem, but had experimentally deduced a wave theory
of light; the phenomenon of wave intersection; along with a semi-conception of a
heliocentric cosmology, as evidenced by statements such as: [11]
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“The sun does not move.”
“The earth is but a speck in the universe.”
He also had the invention of the telescope in mind, in his mental note jotting “make glasses to see the moon
enlarged”

Physics | Laws of motion
In 1490, 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.”
“All movement tends to maintenance, or rather that all moved bodies continue to move along as the impression of
the force of their motors (original impulse) remains in them.”
In 1494, Da Vinci, in his notebooks (e.g. Codex Arundel, f. 44v), penned next to his designs (shown below), penned
something about how he arrived at conclusion of the impossibility of perpetual motion, supposedly, foreshadowing
Newton's third law in some way. [12] The following statement, by Da Vinci, according to Leonard Shlain, is said to
express the idea or essential principle behind the third law: [11]
“See how the wings, striking the air, sustain the heavy eagle in the thin air on high. As much force is exerted by the
object against the air as the air against the object.”
(add discussion)

Associations
In 1500, Da Vinci, then forty-eight, engaged in competition with Michelangelo, then twenty-five, who four years early
had just finished his statue of David, and also began to find competition with Raphael, then aged 17. Michelangelo,
supposedly, intensely disliked Da Vinci, being that Da Vinci derided sculpting as a lesser art. In 1502, Da Vinci met and
formed a lasting relationship with Niccolo Machiavelli. [11]

Collected works
Da Vinci, according to Leonard Shlain (2009), penned over 5,000-pages of writing in the form of unpublished
manuscripts, mostly written in Italian (though he did attempt to learn Latin in his 40s); never once actually publishing
anything; the only cohesive "book" he attempted to assemble was his Treatise on Painting. [11] More robust
estimate, according to the British Library, indicates that Da Vinci's surviving manuscripts consist of some 7,000 pages
of notes and drawings, bound and unbound: about half of what is believed to have existed at the time of his death
(reaction end); they are the most important sources for understanding Leonardo's work as a natural philosopher,
engineer, and (in addition to his finished paintings), an artist. [13]

Steam engines
Da Vinci drew out a design for a steam driven cannon. [6] Specifically, in the late 15th century, he designed a steampowered cannon called the Architonnere which works by the sudden influx of hot water into a sealed red hot cannon.
[7] A description of the design is found in the papers of da Vinci, although he attributes its invention to Archimedes in
the 3rd century BC. [8]

Perpetual motion
At some point da Vinci investigated perpetual motion devices; the following are some of his sketches and notes, text
written in his characteristic personal note coded mirror writing (Ѻ) format, shown adjacent, next to which he,
supposedly, wrote “for every action there is an opposite and equal reaction”, implying something to the effect of the
conclusion that the machines will not work, which of course is the famous third law of motion, of the laws of motion,
formulated by Isaac Newton two centuries later. (Ѻ)
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“In whatever system where the weight attached to the
wheel should be the cause of motion of the wheel,
without any doubt the center of the gravity of the
weight will stop beneath the center of its axle. No
instrument devised by human ingenuity, which turns
with its wheel, can remedy this effect. Oh, speculators
about perpetual motion, how many vain chimeras have
you created in the like quest. Go and take you place
with the seekers after gold.”
— Leonardo da Vinci (1494) [10]

(add discussion)

Animal machine
The following are da Vinci's views on what a bird is:
“A bird is a machine functioning in accordance with the
laws of mathematics, an instrument that man can
reproduce with all its motions.”
Some of Da Vinci's drawings and notes on perpetual motion, in
— Leonardo da Vinci (c.1500), Machine for Flying [9]

(add discussion)

Animal heat

which he wrote “for every action there is an opposite and equal
reaction”, implying something to the effect of the conclusion that
the machines will not work, which of course is the famous third
law of motion, of the laws of motion, formulated by Isaac
Newton two centuries later. [12]

Da Vinci seems to have been the first of note to discard
the innate heat or animal heat model of the heart as had been espoused previously for centuries by Galen back to
pre-Hippocratic times along lines that heat was a kind of spiritual energy originating in the left ventricle. Unsatisfied
with this view, Da Vinci viewed heat as existing but asserted that it is due to the friction of the blood swirling through
the organ’s valves and chambers, in what might be one of the first precursors to what would later become the
mechanical theory of heat. In support of his view, Da Vinci pointed out that the heart beats faster when a patient has
a fever. [4]
Da Vinci is said to have recognized, firstly, that fire consumed air (although this may be contentious mis-attribution)
and, secondly, that animals could not live in the variety of air that could not support the flame. [5]

Religion
Da Vinci, supposedly, rejected the notion that the Biblical flood was responsible for depositing fossils many miles
from their origin and deduced the existence of very long spans of geological time. (Ѻ)

Vitruvian man
See main: Human molecule

In 1487, da Vinci penned his now-iconic so-called
Vitruvian man, shown adjacent, an ideal human
conceived modeled on a geometrical theory of
universal structure. [1] The artwork and theory
behind the concept of a Vitruvian man was
discussed in the opening chapter to American
chemical engineer Libb Thims' 2008 book The
Human Molecule, shown adjacent; a cover-design
which inspired the second edition cover-redesigned
printing of American writer John Hodgson’s 2010
book Molecules Humans.

Quotes
The following are noted da Vinci quotes:
“The desire to know is natural to good men.”
— Leonardo da Vinci (c.1490) [11]

Left: Original circa 1487 drawing of the Vitruvian man by Da Vinci,

with theoretical description of man as being a tiny geometrical
universe. Right: 2008 depiction of Da Vinci's Vitruvian man defined as
“It seems to me that those sciences which are not a 26-element molecule as shown on the cover of the book The Human
born of experience, the mother of all certainty, and Molecule by American chemical engineer Libb Thims. [2] A similar
which do not end in known experience—that is to 2010 cover design for the book retitled as Molecules Humans,
inspired by Thims' design, was done by John Hodgson. [3]
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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)

“Anyone who conducts an argument by appealing to authority is not using his intelligence; he is just using his
memory.”
— Leonardo da Vinci (c.1500)

“No human investigation can be called real science if it cannot be demonstrated mathematically.”
— Leonardo da Vinci (c.1500)

“The noblest pleasure is the joy of understanding.”
— Leonardo da Vinci (c.1500)

“When besieged by ambitious tyrants I find a means of offense and defense in order to preserve the chief gift of
nature, which is liberty. Death rather than loss of liberty. The goldfish bring spurge [a poisonous plant] to its young
when they are imprisoned in a cage. It is better to die than to lose one’s freedom.”
— Leonardo da Vinci (c.1500) [11]

“Astrology is that deceptive opinion by means of which a living is made from fools.”
— Leonardo da Vinci (1490) [11]

“Nothing strengthens authority so much as silence.”
— Leonardo da Vinci (c.1500) (Ѻ)
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Daedalus
In human thermodynamics, Daedalus (c.1930-c.2000) is the penname to an anonymous thinker,
noted for his theories on molecular sociology and financial thermodynamics as were described in
several weekly columns of New Scientist, in the early 1970s. Each week the writer discusses
various aspects of his ‘friend’s’ theory, in a half-serious, half-humorous manner. The column
seems to have been spurred into existence with human statistical mechanics publications of
American physicist Elihu Fein (1970) and Australian mechanical engineer Roy Henderson (1971).
[1] To quote one example, from the April 20th, 1972 Ariadne column: [2]
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“Some while back my pecunientropic friend Daedalus developed a ‘molecular sociology’ an analogy between people
and molecules. In particular he identified wealth in people with energy in molecules; he is now developing a financial
thermodynamics or thermodynamics of money.”
From the April 27th, 1972 issue: [4]
“This week my fiscothermal friend Daedalus continues his exposition of the thermodynamics of money, regarding it
as a heat-like entity whose concentration determines a financial temperature.”
The person ‘Daedalus’ is described as friend of an anonymous New Scientist columnist writer, and his weekly column
‘Ariadne’, the column itself named after the daughter of King Minos of Crete, of Greek mythology. [3] The name
Daedalus, itself, originated as the famous wing maker, maze maker, mythological figure of the circa 900 BC stories of
Homer, referred to as a ‘great worker’. [1] In the 1924 book Daedalus by John Haldane, uses the name in the sense of
a symbol of the revolutionary spirit of science; a book which was cited by Vladimir Vernadsky and his biosphere
theory.
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Dahmer, Jeffrey
In existographies, Jeffrey Dahmer (1960-1994) was an American serial killer noted,
among serial killers, for his discussion of philosophical nature of his course of action;
namely that he enacted the Darwinian atheist killing scenario, aka the killing spree
paradox, a thought scenario that commonly runs through the minds, particularly
believers, of many who ruminate on the implications of a godless or atheistic-based
universe.

Quotes
The following are noted quotes:
“If it all happens naturalistically? What’s the need for god? Can’t I set my own rules?
Who owns me? I own myself!”
— Jeffrey Dahmer (c.1993), variant of atheism belief he tried (see: killing spree paradox); as told
to his father (Ѻ)

See also
● Breaking Bad

External links
● Jeffrey Dahmer – Wikipedia.

Dalton, John
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In chemistry, John Dalton (1766-1844) (CR:23) (IQ:170|#197), Partington ranking (#14),
Simmons Scientific 100 (#74), a Hart 100 (#26), a chemical revolution player, was an
English chemist notable for his work on atomic theory, specifically for giving the basic
definition of atomic weights; for verification that all gases have the same coefficient of
expansion. Dalton’s main contribution was that he founded modern 'atomic theory' by
initiating the basics of stoichiometry, assigning the hydrogen atom, the lightest
element, as unity, and determined the atomic ratios in various molecules, such as
nitrous anhydride N2O3. Dalton is often considered the 'father of modern atomic
theory.' In 1808, Dalton, in his New System of Chemical Philosophy, stating that
volumes of gas consist of “a number of ultimate particles or molecules”, and used the
terms atom and molecule differently. [2] Dalton employed and popularized the hooked
atom theory as a model for bonding; as well as some type of billiard ball model of
atomic movement and collision.

Pauling
In 1917, of note, the Dalton-version of the "hook-and-eye bonding method" was still being taught at Oregon
Agricultural College, to a young chemical engineering student Linus Pauling; the teaching of this archaic method is
what supposedly drove Pauling to write the now famous 1939 textbook On The Nature of the Chemical Bond.

Praise | Tributes
The following are quotes of tribute or praise:
“It was from Dalton’s instruction, that I first formed a desire to increase my knowledge of original research.”
— James Joule (c.1850) [1]
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Daly, Herman
In economic thermodynamics, Herman Daly (1938-) is an American economist noted
for his work, beginning in the late 1970s, in theorizing on the overlap of economics,
ecology, and thermodynamics. Daly is considered a pioneer in the field of ecological
economics, which relies on thermodynamic principles to some extent, as found in his
2004 textbook Ecological Economics. [1]

Education
Daly completed his PhD in 1967 under Romanian mathematician Nicholas Georgescu,
noted author of The Entropy Law and the Economic Process (1971), at Vanderbilt
University, with a dissertation on “Trade Control and the Uruguayan Economy”. [3]
Daly's highly-cited 1968 article “On Economics as a Life Science” was already employing
Georgescu’s material entropy theory: [7]
“Since useful (low entropy) matter-energy is apparently finite, the total life process
could be brought to a halt by what Boulding has called ‘the entropy trap’. Thus one of
the ultimate natural sources of scarcity is low-entropy matter-energy.”
In his 1977 Steady State Economics, Daly criticized the failure of mainstream economics to account for, what he
considered, the throughput of low-entropy natural resources. [6]

Overview
In commentary on American physical chemist Frederick Soddy’s thermodynamic wealth ideas, American Daly states
that while debt can grow at compound interest forever, real physical wealth cannot continue to grow at the same
speed “because its physical dimension is subject to the destructive force of entropy”.
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In his 1996 book Beyond Growth, Daly comments: [4]
“If confess that it is a matter of some consternation and distress
to me that twenty-two years after the publication of The Entropy
Law and the Economic Process on can still find no trace of their
influence in the standard principles [economics] textbooks.”
On this question, he goes on to outline what he thinks would
need to be changed in standard economics textbooks so to
accommodate Georgescu-Roegen’s view of entropy (material
entropy). On Georgescu-Roegen’s fallacious view of matterenergy as type of entropy, Daly makes the same mistakes. Daly
states, for example, that the isolated circular flow diagrams of
the hypothetical economic process, from firms to households
and back again, would need to be changed to one analogous to
the digestive tract of an animal in which, according to Daly,
“they continuously take in low-entropy matter/energy and give
back high-entropy matter/energy … an organism cannot recycle
its own waste products.” This view, which Daly claims to be
common to biology textbooks, however, is fallacious view of
what entropy is; propagated by Georgescu-Roegen.

Daly's conception of the "entropy hourglass", which
supposedly summarizes Nicholus Georgescu's overall
material entropy model of economics, where low
entropy is equated with fossil fuels and sunlight and
that high entropy constitutes the used up waste energy
of the fossil fuels. [2]
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Danger
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In terminology, danger refers to something that might
cause harm or damage. [1] The term is frequently evoked in
attempts at materialism, physicalism, mechanism, and or
chemicalism formulations of the humanities, and or
combinations there of, e.g. molecular sociology, human
chemical thermodynamics, etc.

Overview
In 1600, Giordano Bruno burned at the stake for promoting
the dangerous Lucretian-Copernican view. In 1775, Jean
Sales was imprisoned for promoting the view that humans
are molecules formed via a great principle from the atoms
of the earth. In 1809, German polyintellect Johann Goethe
published his physical chemistry based treatise Elective
Affinities, which went on to become his “most dangerous”
work; later causing James Froude to lose his post at Oxford
and to have his 1848 Nemesis of Faith publicly burned.
In 1889 to 1893, the public lectures of Vilfredo
Pareto's, the third social Newton behind Goethe and Henry
Adams, were closed by the police; sometime therein, or at
least by 1895, he began to pen out his signature theory of
"man, a kind of molecule, acting only in response to the
Back cover to the 1977 Frank Copley translation (Ѻ) of
forces of ophelimity." In the 20th century, Karl Marx’s
Lucretius' 55BC atheistic-themed atomic theory-advocating
atomic theory based historical materialism sociology theory On the Nature of Things, which has since "reintroduced
was adopted by Vladimir Lenin and used to reform the
dangerous ideas about the nature and meaning of existence"
national belief system in Russia, resulting in death tolls
in a world made of only atoms and voids governed by
upwards of 6-7 million people owing to starvation resulting material forces; all of which finding recurring surfacing in the
dangerous waters of intellectual revolution of Jean Sales,
from misaligned social policy.
Johann Goethe, Frederick Rossini, and Libb Thims, to name a
In 2006, Frederick Rossini’s "Chemical
few prominent examples.
Thermodynamics in the Real World" (1971) arguments,
were harpooned publicly in the Journal of Chemical
Education, by physical chemist John Wojcik, as being a danger to society. In 2005 to 2010, all human molecule,
human chemistry, and human thermodynamics topics as articles have been perpetually banned from Wikipedia and
threatened to be banned from ChemistryForums.com; and in 2011 it was commented, by Peggy La Cerra, that the
PhD advisors who allow graduate students to use Hmolpedia as resource tool to complete PhD dissertations should
be shot.

Epicureanism
The works of Epicurus, e.g. as discussed in the Epicurean swerve theory, are the earliest mentions of "danger" in
respect to moral philosophy adoption. In 2011, American historian Stephen Greenblatt, in his The Swerve: How the
Renaissance Began, seems to credit the start of the renaissance to the discovery of Epicurean swerve theory, via
discovery Lucretius’ On the Nature of Things, the abstract of which is as follows: [9]
“One of the world's most celebrated scholars, Stephen Greenblatt has crafted both an innovative work of history and
a thrilling story of discovery, in which one manuscript, plucked from a thousand years of neglect, changed the course
of human thought and made possible the world as we know it. Nearly six hundred years ago, a short, genial, cannily
alert man [Poggio Bracciolini] in his late thirties took a very old manuscript off a library shelf, saw with excitement
what he had discovered, and ordered that it be copied. That book was [known at that time] the last surviving
manuscript of an ancient Roman philosophical epic, On the Nature of Things, by Lucretius a beautiful poem of the
most dangerous ideas: that the universe functioned without the aid of gods, that religious fear was damaging to
human life, and that matter was made up of very small particles in eternal motion, colliding and swerving in new
directions. The copying and translation of this ancient book-the greatest discovery of the greatest book-hunter of his
age-fueled the Renaissance, inspiring artists such as Botticelli and thinkers such as Giordano Bruno; shaped the
thought of Galileo and Freud, Darwin and Einstein; and had a revolutionary influence on writers such as Montaigne
and Shakespeare and even Thomas Jefferson.”
(add discussion)

Social mechanics | Molecular sociology
The following is a statements attest to the so-called dangers of the late 19th century early 20th century social
mechanics and social chemistry like theories:
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“Between the method of Quetelet, who represents, so to speak, molecular sociology, and that of Comte, who
especially represents synthetic sociology, Spencer takes the mean, which, although it is without the qualities of the
first, is also without the qualities of the first, is also without the dangers of second.”
— Guillaume de Greef (1902), “Introduction to Sociology” [10]

“In 1900, Alessandro Grappali wrote: ‘It has been more than fifty years since Auguste Comte gave birth to his young
discipline [social physics]: the baptism of life by clearly defining the methods, but the task and the fuel, have not been
able to change the state of crisis that inevitably beset any discipline in its infancy.’ These lines could also be written
now. Probably Durkheim with his Rules of Sociological Method said the way, the only real way of scientific sociology.
But the inevitable mistakes that Groppali reported, have not disappeared, especially as Durkheim has left for the
moment no one after him to continue his work. Mr. combat Bouglé Professor those mistakes which even their
authors return. Witness Mr. René Worms whose Sociology, reduced to fair value the organicist theories. But there is
a more ‘pure’ design, more ‘scientific’, so-called sociology, which has long been adeptness, which gave her the safest
works between 1896 and 1914. It is more false and more dangerous; we want to talk about the mechanistic
conception of social science. Comte especially Quetelet and Spencer also have their responsibility for this design.
These are especially Mr. Haret, Lester Ward, Winiarski, and A.-P. Barcelo, who developed the mechanistic
conception.”
— Petre Trisca (1922), Preliminaries on Social Mechanics: Analysis of Works (pg. 1)

(add discussion)

Human molecules
See main: Human molecule (banned)

In 1775, French philosopher Jean Sales was imprisoned, by the Chatelet, and later sentenced to perpetual
banishment, from France, for writing about people as “human molecules” formed from the "atoms" of the earth by a
"great process". The erudite two cultures genius Voltaire (IQ=195) was the only thinker of the time who has insight
enough to see through to the way ahead of its time genius of Sales' work and in 1777, at the age 83, a year before his
reaction end (death), gave 500 pounds, the equivalent of about $100,000 USD in modern terms, to towards his
release. French philosopher, chemist, physicist, paleontologist, and priest Pierre Teilhard's writings on “human
molecules” were perpetually banned by the church, throughout his life, 1925 to 1955, and because of his views he
was excommunicated from
the church; his writings
were all published
posthumously.

Goetheanisn | Elective
Affinities
The following outlines the
perceived "danger"
associated with the
ramifications inherent and
embedded in the subject
of human chemical
thermodynamics—a
subject in direct opposition
to that of modern religion,
and the ancient belief
systems (primarily
Egyptian) embedded
therein.

A frank 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 or Rossini's 1971 "Chemical
Thermodynamics in the Real World", 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.

“Adler disputes the
reductive determinism in Goethe's idea of nature, thus relieving the most dangerous consequence of the analogy for
human decision making. Allemann goes one step further and demonstrates definitively that the analogy between
chemicals and characters fails.”
— Stefani Engelstein (2008), Anxious Anatomy [8]

The following is British translator David Constantine’s 1994 synopsis of German polyintellect Johann Goethe's 1809
physical chemistry based novella Elective Affinities, which situates the views that true morality is based on the
"symbols" (see: moral symbols) and "reactions" of physical chemistry: [7]
“In Elective Affinities Goethe conducts an experiment with the lives of people who are living badly. Charlotte and
Eduard, aristocracts with little to occupy them, invite Ottilie and the Captain into their lives; against morality, good
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sense, and conscious volition all four are drawn into relationships as inexorably as if they were substances in a
chemical equation. The novel asks whether we have free will or not; more disturbingly, it confronts its characters
with the monstrous consequences of their repression of any real life in themselves. Goethe wrote Elective Affinities
when he was sixty and long established as Germany's literary giant. He remained an uneasy and scandalous figure,
none the less, and readers of Elective Affinities were profoundly disturbed by its penetrating study of marriage and
passion.”
This premise would go onto become what has been called, by Herman Grimm (1880), as Goethe's "most dangerous"
work. In short, Goethe's physical chemistry based 1809 novella Elective Affinities famous has been called by himself
his "best book" and by commentators his most "dangerous book", particularly for the religiously-conservative English
speaking public. The first two English translations, in fact, were done anonymously. In the first of these, a 1854
collected works set for Bohn's Library, the publisher Henry Bohn gives a preface section "warning" to the readers:
“Exceptions may be taken to some of the statements contained in this production of Goethe.”
and comments further that: “The [translation of] Elective Affinities has been executed by a gentleman [identified
posthumously in 1901 as James Froude] well known in the literary world, who does not wish his name to appear.”
This is anonymity is explained well by English science historian and philosopher David Knight and his 2009 synopsis of
the situation: [6]
“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 the second "anonymous" English translation (1872),
albeit Froude's translation announced in 1901, American
woman’s rights and sexual freedom activist Victoria Woodhull is
asked to provide the introduction section, to the D.W. Niles
edition, wherein she comments: [3]
“Indeed, it strikes me almost ludicrous, that the translator has
shrunk from appending his name to the work, if he has done so
from any idea that its dangerous views might tend to impair his
reputation.”
In 1880, German author, art historian, philosopher, and
Goethean biographer Herman Grimm summarized things as
such: [2]
“A just exposition of [Goethe's] views has not been arrived at,
because Elective Affinities, after having been spoken of for fifty
years as Goethe's most dangerous work, is today passed over
and very little known.”
The danger inherent here, in straight-forward talk, is that
currently 3/4ths of the modern world holds a morality belief
system structured around belief in the existence of God—
Goethe’s work overthrows this premise entirely—and in affect
overthrows modern religion—the system that binds—for a new
system that binds—a godless one—based on belief that humans
are made of atoms, nothing more, nothing less, and that
morality—right or wrong movement—is governed by the
symbols of physical chemistry.

A depiction of an olden days Christian book burning,
which is similar, in semi-recent terms, to James
Froude's 1849 Elective Affinities influenced Christianfaith renouncing Nemesis of Faith being publicly
burned, after which he lost his post at Oxford, and thus
resultantly did the first English translation of Goethe's
revolutionary-doctrine containing self-defined "best
book" anonymously. [6]

Rossini debate
The view of Goethe’s Elective Affinities, as summarized by Grimm as "Goethe’s most dangerous work" (as recounted
by Astrida Tantillo, 2001), is near synonymous in reactionary style to the reactionary language used, nearly twohundred years later, in the 2006 Rossini debate, on the possibility of American chemical thermodynamicist Frederick
Rossini’s hypothesis that chemical thermodynamics might be able to explain the nature of the freedom vs. security,
as would be applicable to a post 9/11 world. [4] Specifically, American religiously-based belief system physical
chemist John Wojcik, in one heated part of his response letter to Journal of Chemical Education, uses the term
"danger" four times: [5]
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“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.”
No doubt, being that affinity chemistry was the forerunner to chemical thermodynamics, similar arguments were
voiced during these fifty-years, as Grimm summarized, as to the underlying premise and implications of Goethe’s
novella: namely that Goethe's version of affinity chemistry based morality (or physical chemistry base morality in
modern terms) supplants and in fact replaces all of the world religions, and as such the unwritten bedrock of modern
society; meaning that a very dangerous revolution in thinking may possibly be awaiting future generations of
humankind.

Hmolpedia
The same sense of "danger" can be felt in the paradigm changing work of American electrochemical engineer Libb
Thims. While and editor at Wikipedia, in regards to a repeated attempt to get three articles established at Wikipedia,
namely: human thermodynamics, human chemistry, and human molecule, a modern-day internet "witch hunt"
resulted. One example is the following which comes from Wikipedia administrator Kww in 2007 in efforts to get the
human chemistry/human thermodynamics articles removed from Wikipedia:
“Delete and salt and ban author: Another in the web of "human chemistry' garbage perpetrated by [Libb Thims]. No
real notability, an involvement with a fringe pseudoscience that is so far on the fringe that it nearly seems to be an
analogy, no good third-party sources, and the only Wikipedia editor that has taken any interest in him writes
dishonest self-promoting articles as a hobby. Kill the article, ban the author.”
Similarly, in Thims' first university lecture in 2010, at University of Illinois at Chicago, which occurred in the aftermath
of the heated Moriarty-Thims debate, both Irish physicist Philip Moriarty and American organic chemist Frank
Lambert emailed lecture hosting professor, Iranian-born American Ali Mansoori with a stern warning that he should
not allow Thims to lecture to his students. Likewise, in 2011, in regards to graduate students beginning to use
Hmolpedia as resource tool to complete PhD dissertations, American evolutionary psychologist Peggy La Cerra, noted
for her circa 1990 depression energy theory of the mind, commented the following to Thims:
“If people are using this site to do their PhD dissertations and getting away with that, their advisors should be shot.”
(add discussion)
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In human thermodynamics, Vera V. Daniel (c.1917-c.1993) (CR=8) was an English physicist and
electrical researcher noted for his 1952 article “Physical Principles in Human Cooperation”, in
which he used analogy as a starting point to apply physical principles to human affairs, e.g. force
fields around humans, and follow-up article “The Uses and Abuses of Analogy”, wherein he
attempts to show that while most analogy abstractions to human modeling are unsound, that his
is justified because his approach uses the scientific method and that his “excursion into sociology
constitutes a use and not an abuse of analogy”.

Physical principles | Cooperation
In 1952, Daniel, in his “Physical Principles in Human Cooperation”, dates social physics to the 17th
century, opens to a citation of Pitirim Sorokin and his criticisms of mechanistic social theories, commenting that using
physical analogies to explain social phenomena are suspect and that:
“Common sense recoils from comparing people to atoms or molecules.”
On this platform, he goes on state physics can help elucidate social phenomena, and that where others have failed his
attempt will work, the focal point of which seems to be to introduce an Ising model of social behavior (see: Ising
model of human behavior). [1] Daniel diagram, shown adjacent, 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. Daniel
points out that his beetle-needle
model of social order-disorder
transition is a very simplistic
description, and refers the reader Daniel's 1952 magnetic needle field, with moving beetles (disorganizing activity), model
to a more robust physics
of social behavior: once disorganizing activity count gets to a certain threshold, say of
past the 10-20 beetle range, the behavioral ordering of the field of needles may suddenly
description by German-born
British physicist Herbert Frohlich drop off into complete disorder (above right), after which a phase transition to a new
alignment may be reached (see also: Aristotle-Mpemba effect) [1]
(1905-1991), supposedly, on a
theory of an order-disorder
transition in a long-chain ketone. (Ѻ)
Daniel, in footnote, states that his “Physical Principles in Human Cooperation”, was written independently of
Czechoslovakian-born English physicist Reinhold Furth’s 1951 “Physics of Social Equilibrium”, which is indicative, to
him, that the subject of applying physics to human affairs is “in the air”, as he says. [4]

Analogies | Social
In 1954, Daniel, in his “The Uses and Abuses of Analogy”, cites American economist Henry Carey who, in the
nineteenth century, stated among others an analogy between gravitation and the concentration of people in a town:
all particles of matter attract on another in direct ratio to their mass, and in inverse ratio to their distance.
Analogously people attract on another also in direct ratio to their mass, and inverse ratio to their distance, and so
they condense in towns. [2] He then cites German physical chemist Wilhelm Ostwald who in circa 1910 argues that
from the energetic point of view ‘culture’ is nothing but a transformation of crude energy into useful energy. The
greater the coefficient of useful energy obtained in such a transformation, the greater is the progress of culture.
On Polish physical economist Leon Winiarski, Daniel states that at the end of the nineteenth century, he tried to
base a theory of society on thermodynamics, postulating that a social aggregate is nothing but a system of points, i.e.
individuals, who are in a perpetual movement of approaching and withdrawing from one another. The primary cause
of these movements is attraction and repulsion. These forces tend towards a maximum of pleasure, and Winiarski
tried do define some kind of thermodynamic laws whereby these changes can be described. Winiarski concluded,
according to Daniel, by postulating that in the future society tends towards a state of maximum entropy, manifested
by an equalization of social classes, races, etc.
He then mentions English natural philosopher Herbert Spencer who, in his social organism theory, compared
society to a living organism, and in his The Decline of the West, used the analogy between the aging of an organism
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and the ageing of civilization, to reason that Western society is growing old. On these four examples, Daniel
concludes:
“Some the analogies quoted are simply absurd, while others make one feel that there may be something in them.
However, none of them can be verified in the scientific sense.”
On Spencer’s analogy, he states that it is plausible. On Carey’s analogy, he states that “it seems to be demonstrably
untrue.” On the combination of Ostwald's social energetics and Winiarski’s social thermodynamics examples, Daniel
concludes:
“The thermodynamic case would involve the author into calculations of fantastic difficulty, if he were to take it
seriously, and it is also a comparison of the complicated with the complicated.”
This last quote, to note, captures the essence of human thermodynamics fairly well.
In the reminder of the article, Daniel goes on to discuss human physics, on subjects germane to his own field, such as
how the Curie point, a temperature below which the atoms of materials are aligned, and above which atomic
disorder results culminating in a loss of magnetic properties, may apply as an analogy to human affairs, particularly
the breakdown of moral in a field of working humans and a Curie catastrophe. This, to note, seems to be similar to
the human physics of Mark Buchanan as well as, possibly, Philip Ball.

Education
In 1943, Daniel had studied spinodal decomposition in the solid state in detail at the Cavendish Laboratory, along
with Henry Lipson, who had examined a copper-nickel-iron ternary alloy. [3] Daniel completed his PhD with a
dissertation on “Intermediate States of Precipitation of Allows” in 1944 at the University of Cambridge. [5] In 1952,
Daniel was a physicist on the senior staff of a research association. [1] In 1963, Daniel was associated with The
Electrical Research Association in Leatherhead, Surrey. Daniel’s most widely held publication is the 1967 book
Dielectric Relaxation.
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Darling, David
In existographies, David Darling (1953-) is an English physicist-astronomer turned
science-writer note for 2002 launched online Encyclopedia of Science, aka
DavidDarling.info, with covers a number of Hmolpedia-overlapping topic and
biographies, e.g. Harold Blum, origin of life topics, etc.

Education
Darling completed his BS in physics in 1974 at Sheffield University and his PhD in in
1977 in astronomy at the University of Manchester, after which, as of 2002, he has
lectured and penned some 40+ science books for adults and children, such as his
Equations of Eternity (1993), a lay science book on the interplay between mind, matter,
and mathematics, themed on the anthropic principle, his The Universal Book of
Mathematics: from Abracadabra to Zeno’s Paradoxes (2004), his most popular. [1]

Quotes
The following are noted quotes:
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“Life may arise inevitably whenever a suitable energy source, a concentrate supply of organic (carbon-based) material
and water occur together.”
— David Darling (2001), Life Everywhere [2]
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2. (a) Darling, David. (2001). Life Everywhere: the Maverick Science of Astrobiology (pg. xii). Basic Books, 2007.
(b) Strobel, Lee. (2004). The Case for a Creator: a Journalist Investigates Scientific Evidence that Points Toward God
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Darrow, Clarence
In existographies, Clarence Darrow (1857-1938) was an American lawyer noted for his
1925 defense of American biology teacher John Scopes, in the Scopes Monkey Trial,
accused of teaching evolution to high school students. [1]

Religion | Atheism
Darrow was the son of Amirus Darrow, an open atheist, known throughout Kinsman,
Ohio as the “village infidel”.

Bryan | Bryan College
Darrow’s aim was to either get the judge to overturn the law as unconstitutional or
have the jury declare John Scopes guilty of breaking the law, so that he could get the
decision overturned. The latter option followed, Scopes was found guilty and fined
$100 dollars, after which Darrow got the case overturned the following year by the
Tennessee Supreme Court, which commented that:
“Nothing was to be gained by prolonging the life of this bizarre case.”
Scopes prosecutor was William Bryan (1860-1925), who—like Ken Ham, head of the Creation Museum, to give a
modern example—was taught by his father that the Bible was the absolute arbiter of truth, and the only basis on
which a decent society could function. Although, technically, Bryan won the case, the humiliation he had been
suffered to publicly endure for his fundamentalist views, caused him to die (dereact) five days after the trail.
Journalist Henry Mencken reportedly boasted to Darrow: “we killed the bastard”, after Bryan was savaged as a
witness by Darrow. [2] The school superintendent Walter White proposed that Dayton should create a Christian
college as a lasting memorial to Bryan; fund raising was successful and Bryan College opened in 1930. In 2014, the
so-called “Bryan way”, i.e. strong evangelicalism, amid declining Christian values nationally, spurred Bryan College
into changing its original 1930 belief statement clause “the origin of man was by fiat of God”, which professors have
to sign as part of their employment contract, to: (Ѻ)
“Adam and Eve are historical persons created by God in a special formative act, and not from previously existing lifeforms.”
which caused several teachers to leave, and 100s of students to protest.

Quotes
The following are noted quotes:
“If today you can take a thing like evolution and make it a crime to teach it in the public school, tomorrow you can
make it a crime to teach it in the private schools, and the next year you can make it a crime to teach it to the hustings
or in the church. At the next session you may ban books and the newspapers. Soon you may set Catholic against
Protestant and Protestant against Protestant, and try to foist your own religion upon the minds of men. If you can do
one you can do the other. Ignorance and fanaticism is ever busy and needs feeding. Always it is feeding and gloating
for more. Today it is the public school teachers, tomorrow the private. The next day the preachers and the lectures,
the magazines, the books, the newspapers. After a while, your honor, it is the setting of man against man and creed
against creed until with flying banners and beating drums we are marching backward to the glorious ages of the
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sixteenth century when bigots lighted fagots to burn the men who dared to bring any intelligence and enlightenment
and culture to the human mind.”
— Clarence Darrow (1925), Court room argument at Scopes Trial, Dayton, Tennessee, Jul 13 (Ѻ) (vid at 37:17)

“I didn’t choose to be born, and if I’d been given the option, I’d have asked to been let off.”
— Clarence Darrow (c.1930), Scopes Monkey Trial documentary (18:25-18:44)

“Do you, good people, believe that Adam and Eve were created in the Garden of Eden and that they were forbidden
to eat from the tree of knowledge? I do. The church has always been afraid of that tree. It still is afraid of knowledge.
Some of you say religion makes people happy. So does laughing gas. So does whiskey. I believe in the brain of man.”
— Clarence Darrow (c.1925)
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Darwin, Charles
In science, Charles Robert Darwin (1809-1882) (IQ:175|#164) was an English naturalist,
grandson of Erasmus Darwin and grandfather of C.G. Darwin, known for his theory of
evolution, which states that all species of life have evolved over time from one or a few
common ancestors through the process of natural selection.

Origin of Species
In 1837, Darwin notebooks (the precursors to his famous 1859 book) were given the
provisional title The Transmutation of Species, which is said to have meant to convey a
type of chemical language. [6] In 1859, Darwin published the finalized version of his
draft theory along with scientific evidence in his On the Origin of Species - by Means of
Natural Selection or the Preservation of Favored Races in the Struggle for Life, in which
he cites three people as having been forefunner theorists to his own evolution theory:
Johann Goethe (1784), Erasmus Darwin (1791), and Etienne Saint-Hilaire (1833). [1]

Elective Affinities | Natural selection
In 1861, in the third edition of Origin of Species, Darwin added the following concerning criticism raised about the
term ‘natural selection’: [8]
“Several writers have misapprehended or objected to the term ‘natural selection’ . Some have even imagined that
natural selection induces variability, whereas it implies only the preservation of such variations as occur and are
beneficial to the being under its conditions of life. No one objects to agriculturists speaking of the potent effects of
man's selection; and in this case the individual differences given by nature, which man for some object selects, must
of necessity first occur. Others have objected that the term selection implies conscious choice in the animals which
become modified; and it has even been urged that as plants have no volition, natural selection is not applicable to
them!
In the literal sense of the word, no doubt, natural selection is a misnomer; but who ever objected to chemists
speaking of the elective affinities of the various elements ? — and yet an acid cannot strictly be said to elect the base
with which it will in preference combines.
It has been said that I speak of natural selection as an active power or deity; but who objects to an author
speaking of the attraction of gravity as ruling the movements of the planets? Every one knows what is meant and is
implied by such metaphorical expressions; and they are almost necessary for brevity. So again it is difficult to avoid
personifying the word ‘nature’; but I mean by nature, only the aggregate action and product of many natural laws,
and by laws the sequence of events as ascertained by us. With a little familiarity such superficial objections will be
forgotten.”
English two cultures literature scholar Gillian Beer notes that the issue here is that the term “selection” implies or
imbues nature with “conscious agency”, and that Darwin, aware of German polymath Johann Goethe’s previous
usage of the term—as the title of his grand 1809 metamorphology theory of form change (chemical to plant to
animal to human)—whom he cited in his original 1859 edition as being one of three forerunners of evolution theory
(along with Erasmus Darwin and ) brought the science of affinity chemistry here into the discussion to deflect the
attack. [10]
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Religion
(add discussion; e.g. Richard Dawkins)

Warm little pond
See main: Warm pond model

In 1871, Darwin wrote a famous letter to
English botanist Joseph Hooker, wherein he
attempted to address the life from non-life
issue:
“[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
A photo (Ѻ) of a Tomato Hornworm caterpillar victimized by the rice-like
complex changes.”

eggs of the wasp larvae, overlaid with Charles Darwin's famous 1860
feeding quote", which worked to teeter him away from theism; and
This postulate, together with the 1953 Miller- "wasp
with which Richard Dawkins, in the 1970s and 1980s, admixtured with
Urey experiment which showed that sparks
"selfish genes" + "Hamilton rule" + "blind forces", has used as his main
ignited in a chemical broth over several days
atheism fuel, in the new atheism era, to promote a purposeless universe
could make amino acids, combined with recent ideology as his modus operandi.

fossil records indicated that bacterial existed
on the earth about 3.85 billion years ago, have led to the belief that once upon a time, three or four billion years ago,
lightning struck a puddle of water containing a kind of warm chemical chicken broth and triggered the formation of
amino acids, the building blocks of life. This type of logic, however, is inconsistent with standard molecular evolution
tables that show a continuous build up and lineage of molecular structure, a table that cannot be divided by a certain
hypothetical day. In other words, the laws of chemistry don't simply stop on a particular day and give their powers
over to the laws of biology. The reverse is true, the laws of chemistry and thermodynamics are what define evolution
and the laws of biology are only approximations. [4]

Darwin family
(add overview)

Thermodynamics
In the years 1843 and 1865, coincidentally, the
science of energetics (thermodynamics) was
assembling. Bold statements deriving out of this new
energy science, coming from respected physicists
such as William Thomson and Rudolf Clausius, had
declared as physical laws of the world that the
"energy of the universe is constant" and the "entropy
(or dissipation of energy) of the universe tends to a
maximum". [2]
“Clausius and Darwin cannot both be right.”
— Roger Caillois, Coherences Aventureuses (1973), [9]

English natural philosopher Herbert Spencer is one to
have made one of the first attempts to reconcile the The deeply rooted 158-year genius of the Darwin family: from
Erasmus, Charles' grandfather, who posted that humans all
two theories: natural selection and thermodynamics. originated from one living filament; to Charles Darwin, who

Final words
In 1882, in the last letter Darwin is known to have
dictated and signed, he wrote: [7]

introduced a working mechanism of evolution; to his grandson C.G.
Darwin, who proposed the logic that in order to study and predict
the future course of evolution, the subject of "human
thermodynamics", the investigation of systems of human
molecules, needs to be developed and pursued.

“I believe that I have somewhere said (but I cannot
find the passage) that the principle of continuity renders it probable that the principle of life will hereafter be shown
to be part or consequence of some general law.”
(add discussion)
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Human thermodynamics
In 1952, Darwin's grandson English physicist C.G. Darwin (Charles Galton Darwin) published his The Next Million
Years, wherein the "Introduction" chapter of which he defined the science of "human thermodynamics" as the
statistical mechanical study of conservative dynamical systems of human molecules, a science through which, in his
view, would be able to "predict" the next million years of human evolution. [5] C.G. Darwin is thus classified as one of
the founders of human thermodynamics.

Quotes | On
The following are Darwin-related quotes:
“A completely mad book.”
— Anons (1860), two German colleagues of Ernst Haeckel on reading Darwin’s On the Origin of Species [12]

“Darwin is the ‘new Newton’ who has explained the origin of organisms strictly via mechanical causes.”
— Ernst Haeckel (1868), History of Creation [13]

Quotes
The following are noted quotes:
“Origin of man now proved. Metaphysics must flourish. He who understands the baboon would do more towards
metaphysics than Locke.”
— Charles Darwin (1838), personal notes (Ѻ)

“The monkeys understand the affinities of man better than the boasted philosopher himself.”
— Charles Darwin (1838), personal notes (Ѻ)

“We can allow satellites, planets, suns, universe, nay whole systems of universes, to be governed by laws, BUT the
smallest insect, we wish to be created at once by special act.”
— Charles Darwin (c.1860) (Ѻ)

“I have called this principle, by which each slight variation, if useful, is preserved, by the term of natural selection.”
— Charles Darwin (c.1860) (Ѻ)

“Man is descended from a hairy, tailed quadruped, probably arboreal in its habits.”
— Charles Darwin (c.1860) (Ѻ)

“A moral being is one who is capable of reflecting on his past actions and their motives - of approving of some and
disapproving of others.”
— Charles Darwin (c.1860) (Ѻ)

“We can allow satellites, planets, suns, universe, nay whole systems of universes, to be governed by laws, but the
smallest insect, we wish to be created at once by special act.”
— Charles Darwin (c.1860) (Ѻ)

“Ignorance more frequently begets confidence than does knowledge.”
— Charles Darwin (1871), Descent of Man [1]

“To kill an error is as good a service as, and sometimes even better than, the establishing of a new truth or fact.”
— Charles Darwin (1879), “Letter to Wilson” (Ѻ), Mar 5
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Darwin on higher and lower
In science, Darwin on higher and lower refers to Charles Darwin’s mental notes about how one should never,
particularly in evolution discussions, use of the terms “higher” or “lower” in respect to classification in the chain of
development, or synthesis of reactants from products, modern speak, or organic from inorganic, in Berzelius speak,
being that it leads to absurdities.

Overview
The following are Darwin’s main notes on the use of the terms higher or lower:
“It is absurd to talk of one animal being higher than another. We consider those, when the cerebral structure /
intellectual faculties most developed, as highest. A bee doubtless would when the instincts were.”
— Charles Darwin (1837), notebook jottings [1]

“Never use the words higher or lower.”
— Charles Darwin (c.1845), note written on the margin of his copy of Robert Chambers’ 1844 Vestiges of The Natural History of
Creation [2]

“With respect to ‘highness’ and ‘lowness’, my ideas are only eclectic and not very clear. It appears to me that an
unavoidable wish to compare all animals with men, as supreme, causes some confusion; and I think that nothing
besides some such vague comparison is intended, or perhaps is even possible, when the question is whether two
kingdoms such as the articulata or mollusca are the highest. Within the same kingdom, I am inclined to think that
‘highest’ usually means that form, which has undergone most ‘morphological differentiation’ from the common
embryo or archetype of the class; but then every now and then one is bothered (as Milne Edwards has remarked) by
‘retrograde development’, i.e. the mature animal having fewer and less important organs than its own embryo. The
specialization of parts to different functions, or ‘the division of physiological labor’ of Milne Edwards exactly agrees
(and to my mind is the best definition, when it can be applied) with what you state is your idea in regard to plants. I
do not think zoologists agree in any definite ideas on this subject; and my ideas are not clearer than those of my
brethren.”
— Charles Darwin (1854), “Letter to Joseph Hooker”, Jun 27 [3]

(add discussion)
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Superior | Inferior
In 1993, Canadian thinker Paris Arnopoulos, in his "Life" chapter, to his Sociophysics, sited Aristotle's natural scale
theory (see: great chain of being), and stated the following: [4]
“In making this vertical distinction of existential layers we expostulate an order of priority in things; thereby
attributing to them ‘inferior’ and ‘superior’ status. Ever since Aristotle’s scala natura became responsible for both
the quantitative and the qualitative similarities and differences in everything. With increases in quantities of matter
and energy, systems become more complex to the point they undergo qualitative changes.”
Here, as with Darwin, we see a similar issue. To state, for example, that the hydrogen atom H is somehow "inferior"
or "lower" than the dihydrogen molecule H2, which is to be thereby slotted to be labeled as "superior" or "higher", in
the synthesis of the latter from the components of former, is a nonsensical and untenable position to hold.
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Darwin-Lotka energy law
In ecological thermodynamics, Darwin-Lotka energy law states that there is an evolutionary advantage to organisms
that maximize energy flow. [1] This has also been states such that whenever it is necessary to transform and restore a
given amount of energy at the fastest possible rate, some fifty percent of it must be lost due to the work involved. [3]

Etymology
The statement comes from Austrian-born American physical chemist Alfred Lotka’s 1922 article “Contributions to the
Energetics of Evolution” and was proclaimed a law by Howard Odum in his 1971 Energy, Power, and Society. [2]

References
1. Fernández-Galiano, Luis. (2000). Fire and Memory: On Architecture and Energy (pg.203-04). MIT Press (written:
1982).
2. (a) Lotka, Alfred J. (1922a). “Contribution to the energetics of evolution” [PDF]. Proc Natl Acad Sci, 8: pp. 147–51.
(b) Odum, Howard. (1971). Energy, Power, and Society (pg. 31). Wiley-Interscience.
(c) Odum, Howard. (2007). Energy, Power, and Society for the Twenty-first Century: the Hierarch of Energy (Maximum
Power, Darwin, Lotka Energy Law, and Fourth Energy Law, pg. 37). Columbia University Press.
3. Bennett, Robert J. and Chorley, Richard J. (1978). Environmental Systems: Philosophy, Analysis, and Control (pg.
486). Taylor & Francis.

Darwinism
In terminology, Darwinism is a theory of the origin and perpetuation of new species of animals and plants that
offspring of a given organism vary, that natural selection favors the survival of some of these variations over others,
that new species have arisen and may continue to arise by these processes, and that widely divergent groups of
plants and animals have arisen from the same ancestors; broadly: biological evolutionism. [1]

Quotes
The following are related quotes:
“If Darwinism is true, then there are five inescapable conclusions: 1) there’s no evidence for god, 2) there’s no life
after death, 3) there’s no absolute foundation for right or wrong, 4) there’s no ultimate meaning for life, and 5)
people don’t really have free will.”
— William Provine (1988), as summarized by Lee Strobel (The Case for a Creator, 2004) [2]

See also
● Goetheanism
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Darwin, Erasmus
In science, Erasmus Darwin (1731-1802) was an English physician and naturalist,
patriarch of the great "Darwin family", grandfather of naturalist Charles Darwin and
great-great grandfather of physicist C.G. Darwin, noted for his 1791 evolution theories,
preceding those of Saint-Hilaire (1833) and following those of Goethe (1784), and for
his 1794 Zoonomia: the Laws of Organic Life, in which he argued that organic matter
may be the matrix of new life. [1]

Origin of life
In 1794, Erasmus, in his Zoonomia: the Laws of Organic Life, on the subject of the origin
of life, gave the following opinion: [2]
“Would it be too bold to imagine, that in the great length of time, since the earth
began to exist, perhaps millions of ages before the commencement of the history of
mankind, would it be too bold to imagine, that all warm-blooded animals have arisen
from one living filament, which the great first cause endued with animality, with the
power of acquiring new parts, attended with new propensities, directed by irritations, sensations, volitions, and
associations; and thus possessing the faculty of continuing to improve by its own inherent activity, and of delivering
down those improvements by generation to its posterity, world without end!”
(add discussion)

See also
● Desiderius Erasmus
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External links
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Darwin, C.G.
In human thermodynamics, Charles Galton Darwin (1887-1962), or "C.G. Darwin", was
an English physicist, grandson of evolution founder Charles Darwin (Charles Robert
Darwin), notable, through the publication of his 1952 book The Next Million Years,
written at the age of 65 (similar to Goethe who wrote Elective Affinities at age 60), to
have conceived of people as "human molecules" and coined the term "human
thermodynamics", a feat which larger part marks the start of the science of modern
human thermodynamics, the thermodynamic study of systems of human molecules. [1]
In this work, after defining people to be molecules, C.G. Darwin then grandly states: [2]
“Through determining some kind of laws of human thermodynamics, we shall be more
successful in doing good in the world.”
On this objective, Darwin argued that in order to logically predict human history, one
would first need to define the person as a point molecule and to model human social
systems as "conservative dynamical systems" such that when human molecules collide
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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. [2] Darwin spent the last 15 years of his
life musing over these ideas.
This same logic, with the exception of the use of chemical thermodynamics (more correct for human social
systems) verses statistical thermodynamics (less correct for human social systems), and terminology, i.e. "human
molecule" and "human thermodynamics", was developed independently by American chemical engineer Libb Thims
between 1995 to 2005. [1] C.G. Darwin also was the first to postulate the existence of a set of "laws of human
thermodynamics". [2] C.G. Darwin, in this light, was one of the founders of "history thermodynamics", the
thermodynamic study of human history.

Education
C.G. Darwin was said to have inherited mathematical ability from his father G.H. Darwin, a subject he excelled at
Marlborough College, where he learned a good deal of Latin, and some history. His mathematics ability won him a
scholarship to Trinity College, Cambridge. At Cambridge, he took a course on the theory of sound, based on English
physicist John Strutt (Lord Rayleigh)’s book on the subject; a subject which would server his later work. He graduated
with a BA in mathematics in 1910. Following Cambridge, Darwin joined Ernest Rutherford at Victoria University of
Manchester as a lecturer in physics, where he lectured on topics such as kinetic theory and thermodynamics. His
main work during this period was in the development of the mathematical work of Rutherford’s gold foil alpha
particle experiments. In 1912, his interests developed into using his mathematical skills assisting English physicist
Henry Moseley, notable for having established the concept of atomic number (1913), on X-ray diffraction of crystals
using Rutherford's atomic theory. Later he would spend one year working at the California Institute of Technology.
After this, Darwin began working with English physicist Henry Moseley, notable for having established the concept of
atomic number, in circa 1913. Italian physical chemist Salvatore Califano, in his 2012 Pathways to Modern Chemical
Physics, summarizes Darwin’s contribution to physics as follows: [4]
“Charles Galton Darwin, a student of Rutherford, highly gifted as a theoretician and mathematician, of noble
academic origin as son of mathematician George Howard Darwin and grandson of the great Charles Darwin, also
worked on the theory of diffusion of α particles (Darwin 1914a) contributing in particular to evaluate their slowing
down due to the shielding effect of the external electrons of the atoms and proving that gradual energy loss of the α
particle travelling through a metallic foil depended on the number of electrons that it encountered on its path
(Darwin 1914b).”
On the outbreak of World War I (1914), he joined the Royal Engineers, where he worked on problems in ballistics,
and later served in the Royal Flying Corps. In 1919, Darwin took up a post at Christ’s College, working on X-ray
reflections, studying the orbits of electrons in terms of the newly developing quantum theory, and began working
with Ralph Fowler in the development of the statistical theory of thermodynamics.
In more detail, following World War I, from 1919 to 1922, he was fellow and lecturer at Christ's College,
Cambridge, where he and Ralph Fowler, the founder of the zeroth law of thermodynamics and author one of the first
books on statistical thermodynamics (with chemical thermodynamics founder Edward Guggenheim), developed new
methods of statistical mechanics, i.e. the Darwin-Fowler method, that later served as a foundation for quantum
statistics. Darwin was elected to the Royal Society in 1922 and became the Tait professor of natural philosophy in
1923 at Edinburgh University, where he ran the department of mathematical physics, and carried on his work in
quantum mechanics, worked on quantum optics, and magneto-optic effects. During this period, his early coursework
in wave theory enabled him to publish several papers on this topic and the 1931 book The New Conceptions of
Matter. He also spent a term working with Niels Bohr in Copenhagen, during the time when the uncertainty principle
and the ‘spinning electron’ were discovered. In 1935, he returned to Cambridge, becoming director of the National
Physics Laboratory. [3] He also anticipated some of P.A.M. Dirac's relativistic theory of the electron. He was a
professor at Edinburgh from 1924 to 1936 and master of Christ's College from 1936, and directed the National
Physical Laboratory during World War II, leaving the post in 1949.
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The Next Million Years
In retirement, the last 15 years of his life were devoted to the study of
the sociological implications of the population explosion, as reflected
in his book The Next Million Years (1952), a sort of family tradition
extension of his grandfather's 1859 On the Origin of Species, albeit
applying the theory of evolution, mixed with modern physics
arguments, towards the future. The first Introduction chapter, gives an
excellent outline of the subject of human thermodynamics, arguing
that humans can be modeled as molecules and that statistical
thermodynamics methods can be employed to the predictions of
human futures.
The latter chapters of the book, however, have become
somewhat of a bugbear and controversial in that he gives a prediction
that a disaster awaits humankind in the next 500 million years, loosely
owing to overpopulation and limited means of sustenance, and argues C.G. Darwin (1956)
for aggressive birth control methods. In the years following
publication, he modified his original catastrophe estimate to argue that in the next 50 years humanity will be
outstripped of food production. It is said that, to the wider public, The Next Million Years is what C.G. Darwin is best
known for. [3]
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Dash, Kishore
In hmolscience, Kishore C. Dash (1961-) is an Indian physicist, part of the Indian school
of econophysics, noted for his 2009 to present involvement in Eugene Stanley (1995)
based history of econophysics, an example of which include his 2014 chapter
“Evolution of Econophysics”, in the book Econophysics of Agent-Based Models, on
agent based econophysics, edited by Bikas Chakrabarti, Anirban Chakraborti, Frederick
Abergel, Hideaki Aoyama, and Asim Ghosh. [1]

Origin
Dash explains the origin of his interest in econophysics as follows: [2]
“In 2006 May, I overheard from some commerce professors that ‘stock market is not
gambling, it is science’. I was a bit curious. In the same year in the month of Nov,
during my refresher course at Calcutta University, I was fortunate to attend few classes
of Bikas Chakrabarti, senior professor of Physics, Saha Institute of Nuclear Physics,
Kolkata on “A Brief History of Economics”. It was amazing and amusing on my part to know that there is a branch of
physics called as ‘Econophysics’. Later on in Mar 2007, I was able to present a poster and short talk on ‘Multiphase
Transition of Stock Prices and Stock Indices’ in the International workshop on “Econophysics of Markets and Business
Networks” under the banner of ‘Econophysics Kolkata – III’, using thermal physics, based on my experience of
teaching undergraduate students. It was certainly due to the influence of Chakrabarti’s talk delivered in Calcutta
University during my refresher course.”
Here, to note, we see econophysics conceptualized as thermal physics of stock prices; which, to note, is something
quite different that "thermal physics of people", such as followed by Wenyuan Niu and his 2001 social combustion
theory.
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Econophysics | History
In early 2014, Dash was attempting to assemble a draft chapter to become book on a history of econophysics, and
was seeking to co-author with Libb Thims, to publish with Cambridge University Press, e.g. via Simon Capelin. [4]

Education
Dash completed his PhD on “Small Angle X-Ray Scattering Study of Pure, Cancerous and Infected Human Bones”. His
research interests are in the area of small angle x-ray scattering (SAXS), fractals, and econophysics. [3] Dash currently
a reader in physics, at Neelashaila Mahavidyalaya, a college in Rourkela, India.
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Dating system
In hmolscience, dating system refers to a method for chronologically ordering events in the framework of an epoch
or an instant in time chosen as the origin of a particular era.

Overview
The current Western hemisphere dating system—the epoch of the anno Domini calendar era—is religio-mythology
based, namely epoch of the Christian era, in which the instant in time chosen as the origin is the birth of the fictional
character Jesus Christ, a semi-anthropomorphized syncretism rewrite of the Egyptian god “Osiris anointed”, the
literal etymological translation of the former, of Anunian theology.
Scientists and other discerning thinkers, subsequently, often have tended to take issues with this incongruent mode
of dating; one example of which is shown below, the statement dated with three alternative dating system modes:
“I have dictated thirty pages on the world’s religions; and I have read the Bible. My own mind is made up. I do not
think that Jesus Christ ever existed.”
— Napoleon Bonaparte (1817 AD) (367 PE) (175 ME)

In circa 1700, English physicist Isaac Newton, in incognito, would objectionably not label years as AD, but instead
used AC (Anno Christum), signifying is objection to the argument of the existence of the trinity, namely his view that a
person named Jesus may have existed, may have been the son of God, and may have been christened or arisen, but
definitely was not the ‘Lord’ or God. [1] In 1951, American chemist turned science fiction writer Isaac Asimov
published the first of his Foundation, in which he introduces the socio-physical chemical prediction mathematican
character “Hari Seldon”, born in the 10th month of the 11,988th year of the Galactic Era (GE) (-79 Foundation Era
(FE)) and died 12,069 GE (1 FE).

Before Cybernetics | After Cybernetics _ BC/AC
In 1953, American economist Herbert Simon was referring to BC as “before cybernetics” as follows:
“In the era BC (before cybernetics) it [Elements of Physical Biology] was an important source of education and
encouragement for few souls who had gleam in their eyes about the prospective mathematization of the social
sciences. It had a substantial influence on Henry Schultz and Paul Samuelson, and, I am sure, many others besides
myself. As a matter of fact, most of the ideas of [Norbert] Wiener emphasizes—for example, the relation of entropy
to organizational behavior—can be found in Lotka, and I have felt some annoyance at the lack of recognition of the
latter’s contributions.”
This one has issues with it as one either date BC to the year 1948 (Norbert Wiener, Cybernetics: or Control and
Communication in the Animal and the Machine), as the above usage suggests, the year 1834 (Andre-Marie Ampere,
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Essay on the Philosophy of Science), or, as some will argue, date the term back to the works of Plato, depending.

Before Print | Printing Era _ BP/PE
In 2012, American electrochemical engineer Libb Thims, in the overtly atheistic manuscript Purpose? (in a Godless
universe), began to employ the “printing era” dating system, throughout, using the abbreviations BP (before printing)
and PE (printing era) in place of BC/AD dating method. [3] On 14 Apr 2013, the printing era BP/PE dating system was
introduced online, namely into the Empedocles article, and thereafter into about 100 other articles. (Ѻ) This calender
system, to note has issues with it as some, e.g. in Mirza Beg publications, use the abbreviation "BP" and "PE" to mean
"before present" and "present era", respectively.

Before Newton | Anno Newton _ BN/AN
On 23 Nov 2013, the alternative “modern era”, using the abbreviations BN (before Newton) and AN (Anno Newton)
or ME (modern era) dating system, dating the epoch to the birth of Isaac Newton, began to be used online, first
introduced in the Isaac Newton article.
“1642 [the year of Newton’s birth] is the Christmas of the modern age.”
— Johann Goethe (c.1810), Publication

This dating system was devised in tribute quotation form circa 1610 by Johann Goethe, per above quote, was
implemented online in Hmolpedia on 23 Nov 2013 by Libb Thims, slowly coming into test stage use in the following
year. This Newtonian or “modern era” calendar era is based on the traditionally reckoned year of the conception or
birth (reaction synthesis) of Isaac Newton, with AN “Anno Newton” or ME “Modern Era” counting years from the
start of this epoch, and BN denoting years before the start of the era. This dating system has some subtle issue with,
in regards to the date of Newton's birth (reaction synthesis) and death (reaction end), is that modern era dating will
vary according to whether one uses the Julian calender system (older calender) or the Gregorian calendar system
(modern calender), a transition that occurred, depending on country, during the years 1582 to 1752: [6]
Newton (Old System, Julian calender) reaction existence: 25 Dec 1642 – 20 Mar 1726
Newton (New System, Gregorian calendar) reaction existence: 4 Jan 1643 – 31 Mar 1727
Using Newton's birth (4 Jan 1643) one can calculate the modern era date using on online date calculator, specifically
a "date duration calculator" (Ѻ), as found at TimeAndDate.com

Before Goethe | Anno Goethe _ BG/AG
An alternative dating system, suggested by Ralph Emerson (1852), is the BG/AG dating system:
“All before Goethe are ancients, and all who have read him are modern.”
— Ralph Emerson (1852), commentary on Margaret Fuller [4]

This Goethean “modern era” calendar era is based on the traditionally reckoned year of the conception or birth
(reaction synthesis) of Johann Goethe (28 Aug 1749), with AG “Anno Goethe” counting years from the start of this
epoch, and BG denoting years before the start of the era. In this scheme, the tentative placement of the “zero year”,
or 0 AG, in round-off time (discarding 4-months and 3.5-days, per round off), would be the the year 1 Jan 1750 to 31
Dec 1750. Hence, someone born (synthesized) in the year 2000 (in Christian era years) would be born in the year 250
AG (2000 minus 1750) in Goethe era calendar years; whereas someone born in the year 1748 would be born in the
year 1 BG (1749 minus 1748) in Goethean calender years. The BG/AG dating system was first tested out on 21 Jul
2014 in the Libb Thims article.

Quotes
The following are related quotes:
“When referencing dates based on the approximate birth of Jesus, give appropriate credit for the basis of the date
(B.C. or A.D.). "BCE" and "CE" are unacceptable substitutes because they deny the historical basis—i.e. they are antiChristian. See CE .”
— Benjamin S. (2006), Conservapedia, Commandments (Ѻ)

“10 Jul 2014? Nah. The Christian Calendar is disgustingly deleterious.”
— NikolaTesla (2014), post #58 in the Beg-Thims discussion
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Daub, Edward
In thermodynamics, Edward Eugene Daub (1924-) is an American engineer noted for his 1960 PhD
dissertation The Second Law of Thermodynamics and Christian Thought, on religious
thermodynamics, and various articles on the history of thermodynamics in the 1960s.

Overview
In 1967, Daub, in his “Atomism and Thermodynamics”, compares the thermodynamics of Rudolf
Clausius with William Rankine. [1] Daub’s 1970 article “Entropy and Dissipation” discusses the
history behind the entropy (misinterpretations) of James Maxwell in his Theory of Heat and later
edition revision corrections, and how entropy relates to spontaneity whereas the notion of
dissipation does not. [2] In 1978, Daub published Fire, his most widely-held work, a children’s
book discussing fire, its usefulness to humans, and its destructive elements.

Education
In 1947, Daub completed his MS on “Thermal Diffusion in Liquid Mixtures” at the University of Wisconsin, Madison.
[3] In 1960, Daub seems to have parlayed into the religious thermodynamics arena when he completed his PhD on
The Second Law of Thermodynamics and Christian Though at the Union Theological Seminary, New York. [4] In 1967
to 1969, Daub was doing summer research on probability and thermodynamics, on a National Science Foundation
grant, at the University of Kansas. [5] In 2003, Daub was professor emeritus of engineering at the University of
Wisconsin, Madison.
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Dawkins, Richard
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In science, Richard Dawkins (1941-) (CR=94) (DN=6.5) is an English zoologist, turned
selfish genes popularizer, turned famous atheist, initiator the Dawkins scale of religious
belief, who is noted for his random chance and purposeless universe model of
everything.

Overview
The following is Dawkins' gene-centric view of existence as summarized in the following
1991 quote: [1]
“We are machines built by DNA whose purpose is to make more copies of the same
DNA. That is exactly what we are here for. We are machines for propagating DNA, and
the propagation of DNA is a self-sustaining process. It is every living object’s sole reason
for living.”
A number of significant difficulties exist in Dawkin's overall theory, which one one hand
is a modern step above the Biblical view of existence and purpose, yet on another hand is invariably attributing a
misaligned viewpoint to hard science (physics, chemistry, and thermodynamics), which is not his field of expertise
(zoology). To point out his salient difficulties: firstly, chemical synthesis is the correct name for the process by which
humans came about over billions of years from hydrogen atom precursors, as first enunciated in French philosopher
Jean Sales' 1798 human molecular hypothesis, not by English naturalist Charles Darwin's 1859 evolution theory,
which is only a partial theory of a bigger process; secondly, a human is not a living object, but rather an animated or
reactive entity; third, human chemical reactions are not self-sustaining, a process that amounts to a perpetual motion
claim, but rather heat-driven; fourth, humans are not machines (human machines), which is a defunct 19th century
theory, but rather molecules (human molecules); fifth, and most incorrect among his many grandiose claims, the sole
reason for an animated object's existence is not "propagation of DNA", but rather a reaction path dictated by Gibbs
free energy change, as these free energy differentials are coupled to the spins and heat cycles of the universe.

Christianity | Atheism
In circa 1957, Dawkins, in his mid-teens, he was led
to reject Christianity, having been brought up in
traditional Anglicanism, after discovering Darwin.
[4] The following Darwin wasp god disproof quote
seems to be Dawkins' main source of atheism fuel;
being that he re-quotes this, in the form of
conceptualizing nature as blind, designless,
purposeless, and indifference:
“I own that I cannot see as plainly as others do,
A photo (Ѻ) of a Tomato Hornworm caterpillar victimized by the riceand as I should wish to do, evidence of design and like eggs of the wasp larvae, overlaid with Charles Darwin's famous
beneficence on all sides of us. There seems to me 1860 "wasp feeding quote", which worked to teeter him away from
theism; and with which Richard Dawkins, in the 1970s and 1980s,
too much misery in the world. I cannot persuade
admixtured with "selfish genes" + "Hamilton rule" + "blind forces", has
myself that a beneficent and omnipotent god
would have designedly created the Ichneumonidae used as his main atheism fuel, in the new atheism era, to promote a
purposeless universe ideology as his modus operandi.
[wasp] with the express intention of their feeding
within the living bodies of caterpillars, or that a cat should play with mice.”
— Charles Darwin (1860), “Letter to Asa Gray”, May 22 [8]

Dawkins repeatedly reformulates this quote in his writings:
“Nature is not cruel, only pitilessly indifferent. This lesson is one of the hardest for humans to learn. We cannot
accept that things might be neither good nor evil, neither cruel nor kind, but simply callous: indifferent to all
suffering, lacking all purpose.”
— Richard Dawkins (1995), “God’s Utility Function”, a synopsis of Darwin’s 1860 wasp disproof quote [9]

“The universe that we observe has precisely the properties we should expect if there is, at bottom, no design, no
purpose, no evil and no good, nothing but blind, pitiless indifference.”
— Richard Dawkins (1997), “Article” [10]

On this last quote, American atheist turned skeptical theist Lee Strobel (2004) comments that this type of DarwinDawkins evolution ideology is what, in his early 20s teetered him on the atheism side of the fence, a loose anchoring
in the Drake equation, i.e. in conceptualized extraterrestrial kinship, “giving him hope”, as he reflects:
“This essence of what I was taught as I studied science. Of course, these conclusions neatly bolstered my atheistic
values. Somehow I managed to avoid getting too depressed by the personal implications of all of this, strangely
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finding hope and inspiration in the belief that we are not alone in the universe. Even if god didn’t exist, at least there
were millions of advanced civilizations out there.”
In 1986, Dawkins, in his The Blind Watchmaker, seems to have begun to self-identify as an "intellectually fulfilled
atheist", implicitly: [5]
“An atheist before Darwin could have said, following Hume, ‘I have no explanation for complex biological design. All I
know is God isn’t a good explanation, so we must wait and hope that somebody comes up with a better one.’ I can’t
help feeling that such a position, though logically sound, would have left one feeling pretty unsatisfied, and that
although atheism might have been logically tenable before Darwin, Darwin made it possible to an intellectually
fulfilled atheist.”
Dawkins, here, to note, obviously did know Goethe, nor seem to be aware that Darwin cites Goethe as being one of
the three evolution theorists to have preceded him, along with his grandfather Erasmus Darwin (1791), and Etienne
Saint-Hilaire (1833)
“The more you understand the significance of evolution, the more you are pushed away from an agnostic position
and towards atheism.”
— Richard Dawkins (1994), “On Debating Religion” [7]

In 2005, Dawkins, at a time when his God Delusion was still in the drafting stage, was being referred to as the "world’s
most famous out-of-the-closet living atheist". (Ѻ) In 2006, Dawkins published his The God Delusion, one of the more
talked about books in the recent "new atheism" movement in the early 21st century.

Humans | Bag of chemicals
Dawkins, supposedly, was the originator of the "bag of chemicals" view of humans.

Blind | Accident | Chance
In 1986, Dawkins published his The Blind Watchmaker,
titled in opposition to William Paley's watchmaker
argument, wherein he argues that natural selection is
the unconscious, automatic, blind, purposeless, nonrandom process discovered by Darwin; the gist of
which can be summarized by the following Dawkinean
logic, based on the respective number of times he uses
each term throughout his book: [3]
Natural selection = blind (100+), random (49+), chance
(37+), accident (6+)
Dawkins, in the adjacent clip (3:16-3:40), states that
no evolutionist that he has ever met claims that
evolution happens by accident.

Purposeless universe theory

Left: American atheism advocate Aron Nelson (2008), aka AronRa,
on the fallacy of the popular notion that evolution is based on
“accident”, with snippets of Richard Dawkins denying that
evolutionists employ the notion of accident in their argument.
Right: back cover section of Dawkins’ 1986 The Blind Watchmaker,
wherein he cites the “accident” based evolution model, contrary
to his interview statements, as the antonym to William Paley’s
model of creation via god, along with 6+ usages of the term inside.
(Ѻ)

Dawkins came to fame with his 1976 book The Selfish
Gene, in which he argued that genes are selfish and
focal point of evolution; he followed this up with his
1986 book The Blind Watchmaker, in which he argued
for the view that humans were not created by God,
but by blind random purposeless chance; his 2006
book The God Delusion, takes aim at the theory of god, arguing that god does not exist and that religion is a delusion.
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On morality
Dawkins system of morality amounts, it seems to a gene-based
kin selection ideology, in short. It is not difficult to find him
contradicting himself, as he does with "accident" (above), in
respect to whether or not he believes that "good" and "evil"
exist in the universe (as shown adjacent).

Difficulties on theory
Dawkins’ overall polemic is that his selfish-genes argument is
about altruism, as he has said in recent videos, but that many
have misinterpreted this implicit argument. In any event, the
following is his main area of difficulty:
“We are survival machines—robot vehicles blindly programmed Dawkins contradicting himself (Ѻ) on whether “good”
to preserve the selfish molecules known as genes.”
and “evil” exist.
— Richard Dawkins (1976), The Selfish Gene (ix) [6]

Supposedly, Dawkins’ aim here was to repackage Hamilton kin selection rule in the form of a selfishness argument.
Whatever the case the errors here are the use of the terms: ‘blind’ and ‘selfish molecule’. Molecules are neither blind
nor are they selfish (Ѻ), these are what are called "molecular anthropisms".

Education
Dawkins completed his BS (1962), MA, and PhD (1966) in zoology at Oxford University under animal behavior theorist
Nikolaas Tinbergen. Dawkins was an assistant professor of zoology at University of California, Berkeley from 1967 to
1970, after which he returned to Oxford, becoming a zoology professor there.
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External links
● Richard Dawkins – Wikipedia.

Dawkins number
In religious classification, Dawkins number (DN), "Dawkins level" or "Dawkins scale number", is the numerical
classification one's self-professed religious beliefs (see also: belief system) concerning the existence of God, on the
Dawkins scale, a 1-10 verbalized range of beliefs scale, made famous by English evolutionary biologist Richard
Dawkins, in his best-selling 2006 book The God Delusion. [1]

Noted examples
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The following page lists a few representative examples (capitalization emphasis or de-emphasis has been left in the
original format) :
Date

Person

#

2006
Richard Dawkins
(1941-)
English zoologist and
evolutionary
biologist

Description

“I count myself in category 6, but leaning towards 7. I am agnostic only to the
extent that I am agnostic about fairies at the bottom of the garden”
[1]
6-7
(although in a 2008 interview on the Bill Maher show he says he might be a
[4]
6.9).

Philip

6

2009
Moriarty (c.1968-)
Irish nanophysicist
and thermal
physicist
Libb
Thims

2009
(c.1975-)
American
electrochemical
engineer and
thermodynamicist

“I am what Richard Dawkins would classify as a level 6 ‘agnostic’ - agnostic in
the sense that although I cannot prove that there is or isn't a god, there are
an infinite number of possibilities I can't definitively disprove. I was brought
[2]
up in a very devout Catholic family and ‘kicked against’ religion from the age
of nine (when I began to ask questions about the ludicrous concept of
transubstantiation in Catholicism). ”

“In the Dawkins scheme, I would be level 10, but I don’t like the word atheist
(I like the word scientist better). I've read over 50 books on religion (currently
practiced, and active (about 18 main varieties), mythology, Egyptology, etc.,
and I know very clearly as to the background of most of the 10,000+ gods to
10
[2]
have come and gone as well as the active ones. In the future, I might do
some modern clarification videos on these topics (e.g. is there a god, what
happens when you die, good vs evil, etc.), but I am somewhat hesitant, as
these get very emotional for many.”

Georgi

2010

8“I believe, like [Thims], I am closer to the 10 point range.”
10

[2]

“As for the Dawkins scale and your modification of it, I probably belong to
level 1. But I have to qualify it. Since my 1982-83 discovery, I have become
extremely skeptical on how other believers model their knowledge of God.
1- They use metaphors from many walks of life coming from the public
10 knowledge of others. Thus they suppress their own personal knowledge.
Because of this, you will probably have to place me in level 10 ([Thims]
scale). Like St Paul writes, that which we see is but an image in a mirror, not
the real thing.”

[2]

Gladyshev (1936-)
Russian physical
chemist

2010
Adriaan de Lange
(1945-)
South African
chemical physicist
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Mark
Janes
(1973)
2010
English
biotechnologist

“Regarding the Dawkins scale I cannot easily place myself because I don't
believe in a super natural entity that designed and created the universe so I
would be a strict 7. However my theory that there is a natural arrow of time
driving increasing order in the universe to a point where life becomes God
like or my appropriately very stable (Iron instability arrow of time). I do,
however, still believe in the long term effect of the 2nd law. So in terms of
6- the classical definition I am a strict 7. However I do think people are entitled
[2]
10 to their belief as long as they are peaceful and respect others belief so
perhaps that drops me to a < 6. I used to be a strong 10 for fifteen years, but
the effect of belief on human evolution and its production of scientific logic
gave it some limited justification. I am actually an atheist. My philosophy on
God is as described by yourself a response to free energy, so called islands of
negative entropy and a 'future' evolutionary level of human consciousness
not some unsupportable metaphysical entity.

Arieh
“I looked at the SCALE. I do not fit there, perhaps you should add me at
Bennumber 11 or 12 or higher. When I was a boy I used to say that ‘I don't
Naim
11- believe in god.’ Later, I realized that even that statement is not correct. Now,
(19342011
[2]
12+ if someone asks me ‘Do you believe in god?’ I say I don't understand the
)
question, and I ask: ‘What is god?’ I really do not know what people are
Israeli
talking about when they say ‘GOD’.”
physical chemist

2011

1
Richard Crant (1959)
Newfoundland-born
Canadian
philosopher

“I would have to say I agree with C.G. Jung. So it must a 1. Although I cannot
claim to understand God or what true form God exists in exactly, this does
not make God any less real for me personally. Do you believe the Higgs
boson exists (God Particle)?”

“As to my Dawkins' scale, I consider myself "beyond atheism" [8+] as you
describe it. I think religion is reinvented by every society because humans
have a most developed foresight. We can anticipate our own death, unlike
other animals. Consequently, we imagine the possibility of avoiding it by an
afterlife, and invent supernatural beings already in this world beyond
material molecules, as you might put it.
I find an additional religious sensibility arising from the notion of a "creation"
and a "providence." My own work on the origin of information structures without which you and I could not exist and (perhaps more important to the
Robert
concept of immortality) could not communicate with one another - hopes to
Doyle
identify the science behind creation to give us a purely materialistic
(1936explanation for the existence of immaterial information. Might it satisfy a
)
2012
8+ few rational people as an explanation for this sensibility of a benevolent
universe?” (17 Jan 2012)
Firstly, on Dawkins scale, I’ve read into page thirteen of your book and
American physicist
these pages tell a different story than what you say in email. I need a
and philosopher
straight answer out of you, in your view: does God exist (yes or no)?
You state, on page 13, there is a still-present divine “creator of the
universe” with providence that is the source of good and evil. This
would put you at DN=1. But you tell me in email that you are DN=8-10?
Your underlying views on this matter underlies the entire structure of
your book, of which the first dozen or so pages are replete with mention of
“God” and “creation”. If you believe that God exists as the creative force of
the universe, come out and say this. One thing I can’t stand is bush beaters.”
“The straight answer: there is no God in the form of a person-like creator of
the universe, just like there is no Santa Claus. But I believe that my work has

[3]
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identified the cosmic creation process that religious thinkers have so often
anthropomorphized into a Being. I hope that this is no small contribution to
the advance of thought. I am no doubt guilty of overdramatizing this
discovery of the proper physical (purely material, molecular in your terms)
explanation for the non-material (informational in my terms, spiritual in
theological terms) aspects of the world.
I don't mind if some religious persons anthropomorphize my explanation of
the creation. There was a creation even if there was no Creator. And my work
shows that humans are co-creators of the future. Discovering and explaining
why humans have so often invented gods is my modest first step towards a
purely rational explanation of the great archetypal myths and mysteries of
conventional religion. Discovering an objective - and cosmic (and ultimately
thermodynamic!) - source of good can replace "god-given" ideas of good and
evil, right and wrong, with ideas based in physics, chemistry, and biology, is
my second contribution. Otherwise, I am concerned that my work toward
enlightenment and disenchantment would be attacked as "value-free."
Finally, developing the most plausible and practical scientific model for free
will is not motivated by any religious considerations (you are quite right that
most libertarians on free will are so motivated). Simply put, my two-stage
model is not a metaphysical and supernatural free will, it is a purely natural
and biophysical free will. It is based on the denial of an idealistic
determinism, even pre-determinism, that grew out of a misplaced confidence
in the time-reversible "primary laws" of nature" that did not appreciate the
"secondary" statistical laws embodied in thermodynamics and statistical
physics, as finally established by quantum mechanics. As I write on my I-Phi
home page :
Information philosophy explores some classical problems in philosophy with
deeper and more fundamental insights than is possible with the logic and
language approach of modern analytic philosophy. By exploring the origins of
structure in the universe, information philosophy transcends humanity and
even life itself, though it is not a mystical metaphysical transcendence.
Information philosophy uncovers the providential creative process working
in the universe to which we owe our existence, and therefore perhaps our
reverence.
It locates the fundamental source of all values not in humanity ("man the
measure"), not in bioethics ("life the ultimate good"), but in the origin and
evolution of the cosmos.
Information philosophy is an idealistic philosophy, a process philosophy, and
a systematic philosophy, the first in many decades. It provides important new
insights into the Kantian transcendental problems of epistemology , ethics
, freedom of the will , god , and immortality , as well as the mind-body
problem , consciousness , and the problem of evil . In physics,
information philosophy provides new insights into the problem of
measurement , the paradox of Schrödinger's Cat , the two paradoxes of
microscopic reversibility and macroscopic recurrence that Josef
Loschmidt and Ernst Zermelo used to criticize Ludwig Boltzmann' s
explanation of the entropy increase required by the second law of
thermodynamics, and finally information provides a better understanding of
the entanglement and nonlocality phenomena that are the basis for
modern quantum cryptography and quantum computing...
Information Philosophy is an account of continuous information creation, a
story about the origin and evolution of the universe, of life, and of
intelligence from an original chaos that is still present in the microcosmos.
More than anything else, it is the creation and maintenance of stable
information structures that distinguishes biology from physics and chemistry.
Living things maintain information in a memory of the past that they can use
to shape the future.
Information Philosophy is a story about knowledge and ignorance, about
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good and evil, about freedom and determinism. There is a great battle
going on - between originary chaos and emergent cosmos. The struggle is
between destructive chaotic processes that drive a microscopic underworld
of random events versus constructive cosmic processes that create
information structures with extraordinary emergent properties that include
adequately determined scientific laws; despite, and in many cases making
use of, the microscopic chaos.
Created information structures range from galaxies, stars, and planets, to
molecules, atoms, and subatomic particles. They are the structures of
terrestrial life from viruses and bacteria to sensible and intelligent beings.
And they are the constructed ideal world of thought, of intellect, of spirit,
including the laws of nature, in which we humans play a role as co-creator.
I believe that information philosophy can shed light on the common-sense
intuition of a cosmic creative process often anthropomorphized as a God or
divine Providence ; the problem of evil (chaotic entropic forces are the
devil incarnate); the mind-body problem (the mind can be seen as the realm
of information in its free thoughts, the body a biological system creating and
maintaining information); and the "hard problem" of consciousness (agents
responding to their environment, and originating new causal chains, based
on information processing).
Please read a bit in chapter 30 on the cosmic creation process. I very much
appreciate your taking the time to criticize my work. I am getting quite old
now. I perhaps have taken too long to formulate my ideas and get them
published. You, on the other hand, are quite young and likely will have a
great influence on future thought. Thank you for including my informational
approach to philosophy and science in your websites and future books. It
gives me a little bit of what I call "information immortality".” (18 Jan 2012)
Robert, your answer, however, is still affixed with a modifier: "there is
no God (in the form of a person-like creator of the universe)", but there
is a "cosmic creation process" that "that religious thinkers have
anthropomorphized into a Being." This is all verbal camouflage. You did
not answer: there is not God. You answered: there is a God in the form
of a cosmic creation process. In short, you believe that God does exist?
Is this not correct?
Libb, there is no God (or gods). There is a process of cosmic creation that
manages to evade the second law in some sense. The universe began in
equilibrium with minimal information. It is now in a state far from
equilibrium, with vast amounts of free energy flying around. Information
philosophy starts with an explanation of this cosmic creation process. It then
tries to identify the increase of information (or negative entropy, or free
energy) as an objective cosmic good. My work attempts to show that there is
indeed something going on that many religions think needs a god or gods,
viz., providing a beneficial environment. There are no gods. But we should
appreciate and even show something like reverence for the providence that
science finds in our universe. (24 Jan 2012)

Sean

2012

0
Dickinson (c.1988-)
Hmolpedia member

“My Dawkin's number is ... "0" . Not that that means I think I'm god, more
akin to my a way of defying the whole number system to unmask the
question to derail the rating system, as 8 to 10+ augments / defy Dawkins
original 1 to 7 so my "0" rating is much like the famed atheist quip about
"believing in just one less god", I am one less category, no-category. At the
lowest rank 1, I take away 1 = 0, at the "highest rank" of 10, I conceptually
take away again a 1, this time being the 1 coming in front of the 0 which is 10
= 0 closing the loop and defying the need for categorization, again akin to the
8 to 10 answer to Dawkins original rating system, I defy the rating system all
together because to rate along it is still "Posing an answer to a question
about god". Thus "nothing" being the answer, the question is undone,
meaningless, as is the higher conceptual categorizations 8 to 10+ which asks
"What do you mean by GOD?" / "The question doesn't make sense?". It
makes enough sense to know it doesn't make sense and thus be ranked and
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that I defy, hence an answer of 0. I refute categorization. So even if I choose
not to decide, I have made a choice, that choices closes approximation on the
rating system is 0.”

Other
The following Dawkins numbers are either polled via email by Libb Thims or estimated based on historically
documented views, such as were discerned during Napoleon's polling of the religious views of the leading scientists
of France (see: Napoleon Laplace Anecdote):
● William Jensen (1948-) (DN=7) American chemistry historian (polled)
● Robert Ulanowicz (1943-) (DN=2-3) American chemical engineer and theoretical ecologist (polled)
● Charles Hansen (1943-) (DN =1) American systems analyst, economics consultant, and engineer
● Joseph Lagrange (1736-1813) (DN=5-7) Italian mathematician (estimated)
● Gaspard Monge (1746-1818) (DN =7) French mathematician (estimated)
● Pierre Laplace (1749-1827) (DN =7.5) French mathematician, physicist, and astronomer (estimated)
● Claude Berthollet (1748-1822) (DN =7) French chemist (estimated)

References
1. Dawkins, Richard. (2006). The God Delusion (pgs. 50-51, pg. 102). Houghton Mifflin Harcout.
2. Communication to Libb Thims (at date cited).
3. Re: Crant and C=ea2 (2011) – Hmolpedia thread.
4. Maher, Bill. (2008). “Interview: Richard Dawkins”, Apr 11, YouTube.

Dawkins scale
In religion, the Dawkins scale is a semipopular tool used by people (and particularly
scientists), among themselves, to quantify
belief in the existence of god, in a numerical
way (1-10). One's Dawkins number (1-12) is
thus a numerical way to represent a person's
religious outlook. [1]

History
The original Dawkins scale, shown below (or
pictured adjacent), was first presented in the
popular 2006 book The God Delusion by
English evolutionary biologist Richard
PNG and PSD versions of the “Dawkins Belief Scale” by American science
humanist writer Christopher Sisk. [5]
Dawkins, who used a 7-point Likert scale,
assigning 1 to strong belief in God and 7 to
strong disbelief in God. The fact that 1-7 range does not adequately capture all points of view is evidenced by the
votes of 8 in the 2009 Yahoo Answers query on the question. [7] The scale was extended to the 10-point range by
American electrochemical engineer Libb Thims in 2009, in response to various email conversations with scientists on
the question of whether or not objection to thermodynamic application to human existence was religiously-based or
not. Thims thereafter began to query other scientists as to their stance on the matter, some opinions of which are
shown below, and also to list known and or estimate Dawkins numbers in Hmolpedia biographies, signified by "DN:#",
e.g. Paul Dirac (DN=7), meaning that, based on published views on the hypothesis of god, he was Dawkins # 7 atheist.

Scale
The following is the extended 10-point Dawkins scale, showing the original 7-point range, with the inclusion of
numbers in the 8-10 range; though, to note, some have responded with numbers in the 0 to negative range, as well
as 11+ range:
Level

1

Belief in the Existence of God

Strong theist. 100 percent probability of God.
In the words of C.G. Jung (IQ=160), ‘I do not
believe, I know.’

←
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2

Very high probability but short of 100 percent.
De facto theist. ‘I cannot know for certain, but
strongly believe in God and live my life on the
assumption that he is there.’

←

3

Higher than 50 percent but not very high.
Technically agnostic but leaning towards
theism. ‘I am very certain, but I am inclined to
believe in God.’

←

4

Exactly 50 percent. Completely impartial
agnostic. ‘God’s existence and non-existence
are exactly equiprobable.’

←

5

Lower than 50 percent but not very low.
Technically agnostic but leaning towards
←
atheism. ‘’I don’t know whether God exists but
I’m inclined to be skeptical.’

6

Very low probability, but short of zero. De
facto atheist. ‘I cannot know for certain but I
think God is very improbable, and I live my life
on the assumption that he is not there.’

←

7

Strong atheist. ‘I know there is no God, with
the same conviction as Jung ‘knows’ there is
one.’

←

8

Beyond atheism (110% sure there is no God):
"Do not prefer to be associated with term ‘atheist’ to the same extent that I do not prefer
to be associated with the term ‘a-fairyist’ in the
sense that I am an adherent to a disbelief in
←
tooth fairies"; Pierre Laplace (IQ=190), who in
1802 commented to Napoleon that he has "no
need of that hypothesis", might well fall in this
range.

9

Somewhere between "beyond atheism" ...

10

Consider the entire discussion to be something
akin to a flat earth theory debate; albeit a topic
that irritatively seems to rear its head,
recurrently, in modern scientific discussions
concerning human activity. A human being is
molecule, whose synthesis, movements, and
future are governed by scientific laws. God is a
←
defunct theory of olden days, used to reconcile
questions that were then unanswerable;
whose current following or belief, for 72
percent of the world’s populous (religions), is
nothing but reformulated Egyptian mythology,
centered around the 5,000 BC story of the birth
of the sun god Ra out of the land mound Nun.

Beyond 110% sure there is no
God
(well read in comparative
religion and mythology)

Very "hardened" scientist range
No God
No Spirituality
(spirits/supernatural forces)
Yes Morality (physical chemistry
based)

Examples
Dawkins comments, in his 2006 book, as to his own position on the scale, that he is in the 6 to 7 range: [1]
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“I count myself in category 6, but leaning towards 7. I am agnostic only to the extent that I am agnostic about fairies
at the bottom of the garden.”
In 2008, American science humanist writer Christopher Sisk created a set of 14 images (7 for light backgrounds and 7
for dark) of the Dawkins scale, shown above, that people can download and put on their blog to show where he or
she stands on the scale. [5] Dawkins considers himself to be “in category 6” along with most of the atheists he knows.
When queried as to Einstein’s position on the scale, Sisk reasons that Einstein would have fallen at level 6, based on
several of Einstein’s quotes, e.g. that “he does not believe in a personal God”, that he considers “the word of God to
be nothing more than the expression and product of human weaknesses”, and that he considers the Bible to be a
collection of childish primitive
legends.
The range of level 10 was added on
by American chemical engineer Libb
Thims in a 2009 discussion with Irish
nanophysicist Philip Moriarty, who
when queried by Thims as to his
possible underlying religious motives,
regarding his objections to human
chemistry and human
thermodynamics, commented:
“I am what Richard Dawkins would
classify as a level 6 ‘agnostic’ agnostic in the sense that although I
cannot prove that there is or isn't a
god, there are an infinite number of
possibilities I can't definitively
disprove.”
Thims commented back, after reading
the Dawkins scale (something he had
never heard of before): [2]
A 2011 Dawkins scale made by Tumblr user Jon Webb, a high school student who
“In the Dawkins scheme, I would be
defines himself as an intelligent Christian and on the scale comments: “Practically I’m
level 10, but I don’t like the word
a 1. Logically I’m a 2. The existence of God cannever be proven100% true, but I live
atheist (I like the word scientist
like it is because I am 100% convinced that it is true.” [11]
better). I've read over 50 books on
religion (currently practiced, and active (about 18 main varieties), mythology, Egyptology, etc., and I know very clearly
as to the background of most of the 10,000+ gods to have come and gone as well as the active ones. In the future, I
might do some modern clarification videos on these topics (e.g. is there a god, what happens when you die, good vs
evil, etc.), but I am somewhat hesitant, as these get very emotional for many.”

The professor than commented back:
“There is no ‘level 10’ in the Dawkins scheme. I was brought up in a very devout Catholic family and ‘kicked against’
religion from the age of nine (when I began to ask questions about the ludicrous concept of transubstantiation in
Catholicism). You may therefore understand my irritation at the inference that my arguments are religiously driven.
Please try not to throw around accusations of that type in the future when there is no evidence to support them.”
In 2010 Russian physical chemist Georgi Gladyshev commented to Thims on this scale: [3]
“I believe, like you, I am closer to the 10 point range.”
On 21 April 2010, South African chemical physicist Adriaan de Lange commented to Thims that:
“As for the Dawkins scale and your modification of it, I probably belong to level 1. But I have to qualify it. Since my
1982-83 discovery, I have become extremely skeptical on how other believers model their knowledge of God. They
use metaphors from many walks of life coming from the public knowledge of others. Thus they suppress their own
personal knowledge. Because of this, you will probably have to place me in level 10 (your scale). Like St Paul writes,
that which we see is but an image in a mirror, not the real thing.”
In Aug 2010, English biologist Mark Janes commented on the scale to Thims: [8]
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“Regarding the Dawkins scale I cannot easily place myself because I don't believe in a super natural entity that
designed and created the universe so I would be a strict 7. However my theory that there is a natural arrow of time
driving increasing order in the universe to a point where life becomes God like or my appropriately very stable (Iron
instability arrow of time). I do, however, still believe in the long term effect of the 2nd law. So in terms of the classical
definition I am a strict 7. However I do think people are entitled to their belief as long as they are peaceful and
respect others belief so perhaps that drops me to a < 6. It's very interesting, thanks for showing this to me. I used to
be a strong 10 for fifteen years, but the effect of belief on human evolution and its production of scientific logic gave
it some limited justification. I am actually an atheist. My philosophy on God is as described by yourself a response to
free energy, so called islands of negative entropy and a 'future' evolutionary level of human consciousness not some
unsupportable metaphysical entity.”
To exemplify that this topic rears its head in origin of life discussions, Gladyshev includes a two-page discussion on
the role of divine initiation in his chapter on the evolution of living systems, in which he builds his theory “without the
concept of God”, instead putting his "belief in "the general laws and exact theories created by Rudolf Clausius,
Willard Gibbs, and other classics of modern science.” [4]
In his 2007 book Entropy Demystified, Israeli physical
chemist Arieh Ben-Naim commented devoted a short
section to heat death and god (pictured adjacent) in
which he argued, supposedly in a joking manner, that
since the Genesis story states that in the beginning there
the universe was created from chaos, that this
contradicts the big bang theory of the universe starting
from a low entropy or ordered initial state. [9] When
queried about this section in 2011 and his views on god
in relation to the Dawkins scale, Ben-Naim stated: [10]
“I looked at the SCALE. I do not fit there, perhaps you
should add me at number 11 or 12 or higher.... When I
was a boy I used to say that ‘I don't believe in god.’
Later, I realized that even that statement is not correct.
Now, if someone asks me ‘Do you believe in god?’ I say I
don't understand the question, and I ask: ‘What is god?’ I
really do not know what people are talking about when
they say ‘GOD’.”
And on the underlying motive for adding the adjacent
god section to his 2007 book, he stated:

Excerpt on God and heat death from Israeli physical chemist
Arieh Ben-Naim's 2007 book Entropy Demystified (indicative of
DN: 5-6); a published view that seems, however, seems to
conflict with a 2011 email query (adjacent) in which he
considers himself to be a Dawkins number 11-12 or higher. [9]

“What you have written in the site about me is totally
wrong. I never discussed anything about god. I did
mention the Bible but that was as a kind of joke, that
everyone who read it understood the jock. And besides the whole paragraph had nothing to do with the main
content of the book. I recommend you to read the entire book.”

People who give evasive answers to the existence of god question, like Ben-Naim, and who write ontic opening
books, like Ben-Naim, tend to harbor some hidden or closeted belief, that may tend to emerge into one's last decade,
i.e. so-called "Kauffman slide" phenomenon, named after Stuart Kauffman, who went from 1995 self-proclaimed
"humanist atheist" (Ѻ) to 2008 sneak god in via ontic openings writer.

Notes
The utility of the scale is that it often works to clear up the matter of what exactly a person is objecting to when it
comes to applying chemistry and physics to the modeling of human behavior. If a person is strongly religious and an
adherent to a realistic interpretation of a religious text as being factual, the person will often tend to object to what
science has to say on an overlapping topic, solely on the basis that it conflicts with scripture, or what the person
considers to be the ‘word of god’ and thus unquestionable. When, conversely, a person’s religious convictions or
ulterior motivations remain hidden, it becomes difficult to see from where the emotional reaction concerning the
objection to theory stems?
One example is German writer Christoph Wieland’s 1810 letter (which he suggested should be burned after it is
read) to his close friend German philologist and archeologist Karl Böttiger stating that German polymath Johann
Goethe’s 1809 treatise on human chemical affinities is nonsense: "To all rational readers, the use of the chemical
theory [in Elective Affinities] is nonsense and childish fooling around." [6] One is quite puzzled by this statement, on
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first pass, in that Goethe’s presentation is very accurate? The puzzlement disappears, however, after one reads that
Wieland considered Geothe’s book to be a "truly horrible work", objecting solely based on the radicalness of its
Christianity.
A more recent example includes American physical chemist John Wojcik’s 2006 Rossini debate response letter, to
the Journal of Chemical Education, in objection to American chemical thermodynamicist Frederick Rossini 1971
conception of using chemical thermodynamics to develop a type of political thermodynamics, wherein Wojcik
comments with emotional aggressiveness that “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.” On first pass, knowing that
Rossini’s postulate if quite accurate and applicable, one is quite puzzled by Wokcik’s objection? After digging into his
background, however, the issue becomes resolved when we find out that he is a professor of physical chemistry at
the Catholic-based Villanova University, Pennsylvania. In other words, Wokcik's reaction to this type of application
stems from the fact that he is a Catholic.
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Davidson, Julius
In economic thermodynamics, Julius Davidson (c.1875-c.1935) (SN:22) was an American
economist noted for his 1919 article “One of the Physical Foundations of Economics” in which,
using American engineer Willard Gibbs’ 1901 Elementary Principles of Statistical Mechanics as a
basis, he argues that the law of diminishing returns is based on chemistry and physics, comparing
human chemical reactions to basic equilibrium adjusting chemical reactions.

Law of diminishing returns
Davidson, of significance, compares the pairing of single men and single women in a fixed sized
society, with varying starting numbers of single men in respect to a fixed number of single women
to a type of and Le Chatelier’s principle based equilibrium-seeking chemical reaction (although, to
note, he doesn’t mention French chemist Henry Le Chatelier or his 1888 chemical equilibrium principle). In
introducing this scenario, Davidson describes six different possible reactions in which a thousand single woman are
introduced into a society with varying starting numbers of single men (1, 500, 1000, 2000, 3000, and 4000), to give
the following hypothetical reactions, each with different equilibrium state outcomes (as shown below). Under normal
circumstances, evolutionary psychologists estimate that 90% of people typically marry or pair. On the following
reaction scenario:
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Davidson states: "If in a certain community there were a thousand women all of marriageable age, and all desiring to
be married, and if in this same community there were only one man of marriageable age also desiring to be married,
and if furthermore polygamy were prohibited, the probability that this one man would, within a measurable period of
time, be married, would amount, for practical purposes, to certainty." In other words, it would be nearly certain
(~100% probability) that in this situation the man would pair (MF). On the following reaction scenario:

Davidson states: "we should not be at all certain that all of them would be married off within a given time". In other
words, a certain number, say z=495 or 95% of the single men, would be paired up in the equilibrium or end state of
the reaction. In Le Chatelier's principle terms, more reactants M (males) have been introduced into the system, and
the equilibrium shifts to the products side of the reaction, yielding more paired products MF (male-female pairs). On
the following reaction scenario:

Davidson states: "if the number of marriageable men reached 1000, the chances of marriage for each man, though
good, would be much less than before". In this case, about 90%, or z=900, of the single reactants would be paired up
in the finalize end (equilibrium) state of the reaction. On the following reaction scenario:

Davidson states: "if the number of men increased further to 2000, 3000, 4000, etc., each man's chances of marriage
would gradually diminish, while the chances of each woman would increase." In other words, in the M=2000
scenario, we should expect the number of pairings to be about 95% or z=950 of limiting reactant (females), because
the increase in the concentration of male reactants would shift the equilibrium of the reaction to the products side.
On the following reaction scenario:

Davidson states that, similar to previous, we should expect the number of pairings MF to be about z=970, i.e. about
~97% or limiting reactant (females) would have converted to pairings. On the following reaction scenario:

Davidson states, similar to the previous, we should expect the number of pairings MF to be about z=980, i.e. about
~98% or limiting reactant (females) would have converted to pairings.
Julian goes on to note that a number of factors have been neglected in his reaction model, by stating that: "here
some one will protest that human factors are being neglected. Men and women have qualities which are sometimes
better and sometimes worse; in one instance there may be more likelihood of attachment than in another; in one
community social life gives to each sex more opportunities to meet the other than in another. All this is true and even
more. Despite this, however, the element of chance still remains, and we are justified in our conclusion that as the
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number of either sex increases, the number of the other remaining constant, the probability that any one of the first
will be married diminishes." Likewise, in the first and second reaction scenario, for example, many female-female
homosexual relationships would likely form, owing to the limited number of men. In sum, as the number of initial
reactant single men M increased further, each man's chances of marriage MF would gradually diminish, while the
chances of each women marrying would increase

Chemical comparison
Davidson the compares this male-female reaction to the reaction of ethanol (ethyl alcohol) and acetic acid to produce
ethyl acetate and water:
CH3CH2OH
(ethanol)

+

CH3COOH
(acetic acid)

⇌ CH3COOCH2CH3
(ethyl acetate)

+

H2O
(water)

a reaction according to which, as he states, if the starting reactants are introduced to each other in equivalent ratio
(similar to 1000-to-1000 ratio of single men to single women as starting reactant), action will cease, i.e. chemical
equilibrium will be reached, when two-thirds of each reactant is transformed into ethyl acetate and water.
Davidson then states that if ethanol and acetic acid are brought into a ratio of three to one (similar to 3000-to1000 ratio of single men to single women as starting reactants), the action will proceed until nine-tenths of the acetic
acid is converted (similar to 9 out of every 10 women ending up married, in a society in which there is a 3-to-1 ratio of
single men to single women at the start of the society). Davidson goes on to discuss how this model extend to the
three big factors of economics: land, labor, and capital, where increase in any given input (such as by adding an extra
plow to a farmer's capital) will produce diminishing returns in the long run.

Notes
Interestingly, Davidson's comparison is similar to American astrophysicist Christopher Hirata's circa 2000 article "The
Physics of Relationships", wherein he attempts to describe equilibrium shifts in a student body at a hypothetical
college campus using the equilibrium constant and related chemical thermodynamic equations. [2] Later citations of
Davidson’s paper, such as made by American mathematical economist Barkley Rosser, erroneously state that
Davidson mentions the “entropy law” (and or entropy) as underpinning economics; which, however, is not the case,
as Davidson does not use the word entropy, nor does he allude to it, but rather only seems to discuss the law of mass
action, the law of chemical equilibrium, and Le Chatelier’s principle (although he doesn’t mention this term either) in
the general sense. [3] Davidson, according to American political economist Kenneth Stokes (1994), is listed as one of
the ‘heretical philosophers of social energetics’, along with Wilhelm Ostwald, Leon Winiarski, Alexander Bogdanov,
Nikolai Bukharin (Historical Materialism: a System of Sociology, 1921), Eduard Sacher, Felix Auerbach, Rudolf Clausius,
Patrick Geddes, Leopold Pflaunder, Georg Helm, Thomas Carver, F. Ackerman, Fred Henderson (The Economic
Consequences of Power Production, 1923), Alfred Lotka, and Frederick Soddy. [4]
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Davies, Paul
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In hmolscience, Paul Davies (1946-) is a English physicist noted for his 1960s-present
effort to understand how a physical system, looked at from the point of view of
Australian physicist Brandon Carter's "anthropic principle", can make a transition from
a nonliving state to a living state, for his circa 1983 gravity-derived "entropy gap"
theory of the origin of life, and for his 1990s to 2000s publications a number of origin of
life themed books structured around explaining life in terms of the second law. An oftcited quoted by Davies, from his 2003 “Was Life on Earth Born Lucky?” New Scientist
article, is the following:
“Nobody knows how a mixture of lifeless chemicals spontaneously organised
themselves into the first living cell.”
The quote forms the basis of question number one (how did life originate?) of the seminotorious 2011 “15 Questions for Evolutionists” pamphlet sold by Creation.com,
written by Don Batten. [13]

Related people
The following are related people also searched for—namely: John Barrow, Fred Hoyle, John Wheeler, John
Polkinghorne, and Frank Tipler:

among others, including: George Francis, Brian Green, Lee Smolin, Lawrence Krauss, Andrei Linde, Sean Carroll,
Leonard Susskind, Seth Shostak, Alan Guth, Dirk Schluze-Makuch, Kip Thorne, Stephen Hawking, Seth Lloyd, and Max
Tegmark. (Ѻ)

Popular books
The following are Davies' most-popular books—namely: The Mind of God (1992), God and the New Physics (1984),
Cosmic Jackpot (2007), The Fifth Miracle (1998), and Quantum Aspects of Life (2008):

Among others, including: Last Three Minutes (1997), About Time (1996), The Cosmic Blueprint (1987), Are We Alone?
Philosophical Implications of the Discovery of Extraterrestrial Life (1995), Superforce: the Search for a Grand Unified
Theory of Nature (1984), numerous others (Ѻ), one of note being his 2006 The Goldilocks Enigma: Why Is the Universe
Just Right for Life?, pictured adjacent, in which he argues that the earth, with its so-called "bio-friendly" conditions
habitable zone, was fine-tuned by accident, and found in one of many universes.
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What is life? | Living cloud?
See also: What is life? (theories of existence),
Defunct theory of life, Unbridgeable gap

Davies states that his interest in
understanding the question of what exactly
is life began to take hold as an
undergraduate physics student in the mid
1960s when he read English astronomer
Fred Hoyle’s 1957 science fiction novel The
Black Cloud, in which a large cloud of gas
from interstellar space arrived in the solar
system, which was said to be ‘alive’. Davies
was intrigued by this idea, in his own
retrospect words: [1]
“How can a cloud be alive? I puzzled over
this at length. Surely gas clouds just obey
the laws of physics? How could they exhibit
autonomous behavior, have thoughts, make
choices? But, then, it occurred to me, all
living things supposedly obey the laws of
physics.”

→

(1959)

(2006)

Left: Fred Hoyle’s 1959 The Black Cloud, wherein he explains how life arose
Hoyle’s living cloud left Davies ‘baffled and from a black cloud. Right: Davy’s 2006 The Goldilocks Enigma, wherein he
argues, as a solution to Hoyle’s black cloud puzzle, that just like how
vaguely disturbed’, leaving him questioning Goldilocks’ porridge can’t be too cold or too hot, but intermediate in
the ‘what exactly is life question’ and ‘when temperature, that so too does the universe have a “fitness for life” based on
did it start?’ issue. Next, Davies’ PhD
the fine-tuning parameters of the anthropic principle.

advisor (Michael Seaton or Sigurd Zienau)
then gave him a copy of Hungarian-American physicist Eugene Wigner’s 1961 essay “The Probability of the Existence
of a Self-Reproducing Unit” which purported to prove that a physical system can not make a transition from a
nonliving state to a living state without contravening the laws of quantum physics, arguing to the effect, according to
Davies, that ‘something funny must have gone on when life started.’ [7]
Davies supervisor then passed him Australian astrophysicist Brandon Carter’s circa 1970 paper on the ‘anthropic
principle’ (a term he coined), which argues to affect that the laws of nuclear physics are fine-tuned to make carbon in
stars, and hence predisposed to the development of life, and hence anthropocentric laws are made to favor the
development of human life, in short. Davies then worked under Hoyle and with Carter for two years at Cambridge,
from 1970 to 1972. During this period he chanced across a copy of Erwin Schrodinger’s famous 1944 booklet What is
Life?, as we all have, which gave Davies the view that biological organisms can be explained by physics. This seems to
have been Davies first indoctrination into the basics of the thermodynamics of life and his later circa 1980s
gravitational entropy theory of life. In 1999, Davies, in fact, declared the second law to the "ultimate problem of
biogenesis". In his 2003 The Origin of Life, Davies attempts to answer the question: [8]
“Is life written into the laws of nature, or just a bizarre accident, unique in the universe? How can a mix of non-living
chemicals be transformed into something as complex as the living cell?
He begins this book, by spending a considerable portion of the start detailing the second law of thermodynamics and
the oft-mentioned misconception that the origin of complex organized systems infringes this law, in which he argues,
supposedly, that such events occur in a closed system, but not in the case of open systems.

Panspermia
Davies was one of the early promoters of the mars-derived origin of life theory, namely that life on earth may have
originated from bacteria that was formed on other planets many ages ago, impacting on the earth. This leads to the
view that life predates the formation of the earth, meaning that organisms may have propagated from star system to
star system, ferried on asteroids, across the universe, which reduces the question of whether life had a beginning (in
the mind of Davies) to a question of whether the universe had a beginning. He started working on his "microorganisms traveling between mars and earth" theory in the 1990s after becoming interested in the work of Duncan
Steel, who theorized that asteroids could be ejected from planets by cosmic collisions.
The 1996 discovery of the ancient Mars-derived meteorite, said to contain possible fossilized bacteria, seems to
have been a goad that led Davies to pen his 1999 book The Fifth Miracle: the Search for the Origin and Meaning of
Life. In his 2008 chapter “A Quantum Origin of Life”, Davies argues that modern topics quantum mechanics, namely
coherent wavelike nature of matter, tunneling, entanglement, intrinsic spin, Berry phase, environmental postselection, and the watchdog effect, may soon solve the riddle of the “living state of matter” and the origin of life
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question. [6]

Entropy gap theory
Davies' first book, the 1974 The Physics of Time Asymmetry, is an exposition on time, thermodynamics, statistical
mechanics, reversibility, reversibility objections, thermodynamics and cosmology, with end chapters on
electromagnetic and quantum mechanics. In this book, Davies discusses Ludwig Boltzmann’s 1878 H-theorem,
objections to Boltzmann’s theory by those as Josef Loschmidt and Ernst Zermelo, Arthur Eddington’s 1928 entropy
arrow of time, along with the posthumous 1956 book The Direction of Time by German-born American science
philosopher Hans Reichenbach, who theorized about ‘branch systems’ that separate off from the main environment
in a low entropy state. [11] Davies continued with his theorizing on entropy and the movement of the universe in his
1978 The Runaway Universe. [10]
Sometime in the 1980s, Davies began to develop a gravity-driven entropy reversal theory of life, his central argument
somehow crouched in the idea that "time reverses with each cosmic bounce." [9] In his 1983 book God and the New
Physics, Davies seems to clearly dig into his gravity-driven entropy-order theory. [2] Yet, according to American
physician David Alkek, somewhere in his three books The Cosmic Blueprint (1988), The Mind of God (1992), and The
Last Three Minutes (1997), Davies outlines ideas on self-development, growth of organized complexity, mixed
together with discussions on “reverse entropy” (or entropy reversal). In his The Mind of God, he discusses life in
terms of gravity and entropy and the human brain. [4] In his 1999 origin and meaning of life book The 5th Miracle,
Davies devotes the second chapter to thermodynamics, concluding that:
“All life feeds off the entropy gap that gravitation has created. The ultimate source of biological information and
order is gravitation.”
A notable aspect of Davies's work is that he bases many of his arguments on the relatively unknown 1930s work of
American chemical engineer and theoretical cosmologist Richard Tolman who found that as the entropy of the
universe rises, so to do the cycles grow bigger and bigger and last longer and longer. [3]

Algorithmic entropy
Davies discusses what he calls “algorithmic entropy”, a term which he says expresses the relative complexity of an
organism’s genome, which he says gives a more precise method of the notion of comparing the entropy of two
organisms. In his formulation, higher more evolved organisms have higher, not lower, algorithmic entropy, and which
in his view explains why evolution does not conflict with the second law. [1]

Difficulties on theory
An obvious sore thumb in Davies' theory, is that much of his discussions are intertwined with American electrical
engineer Claude Shannon's 1948 "information entropy" theory of communication, which is a way to quantify 1s and
0s in telegraph wires, but a theory that has nothing to do with entropy or thermodynamics.

Religion
Davies ambivalently open to the possibility that the universe is anthropocentric and that god may exist. This is
evidenced by the fact that Davies is often cited by thinkers in the religious community and in religious
thermodynamics themed articles and books, and his noted mentions of Genesis and god, leads to the conclusion that
he has some underlying belief in the existence of god. Davies states that he grew up in a family where his incessant
questions about the why’s of everything, were typically answered with “because God made it that way, and that’s
that!” In this book, he seems to give the view that he is agnostic, but open to the possibility that intelligent design
may operate in the universe. To note, his exact adulthood views, e.g. Dawkins number, on the existence of god, seem
to be unstated.

Education
Davies completed his BS in physics at in 1967 and his PhD in 1970, with a thesis on “Contributions to Theoretical
Physics: (i) Radiation Damping in the Optical Continuum (ii) A Quantum Theory of Wheeler-Feynman
Electrodynamics”, both at the University College London. He then worked for two years under Fred Hoyle at the
University of Cambridge, after which he became a professor at Kings College (1972-1980), University of Newcastle
upon Tyne (1980-1990), University of Adelaide (1993-1997), then a visiting professor at a number of universities, and
since 2006 has been at the Arizona State University, as head of the Beyond Center, which focuses on quantum
mechanics, early universe questions, gravity, black hole thermodynamics, time (arrow of time), origin of life, and
extraterrestrial life. [5]
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Davis, Harold
In hmolscience, Harold Davis (1892-1974) was an American mathematician noted, in
economic thermodynamics, for his 1938 to 1941 publications on how some
thermodynamics equations and economic equations show formal similarity.

Overview
In 1938, Davis published a joint review of the 1937 book by Georges Guillaume on
thermodynamics and economics and of Jan Tinbergen’s An Econometric Approach to
Business Cycle Problems in the Bulletin of the American Mathematical Society. [5] In
1941, Davis digressed in discussions of a formal similarity between fundamental
thermodynamic equations and some equations of economic models. [1] Davis
considered the budget equations of macroanalysis and suggested that the utility of
money represents “economic entropy”. [2] In 1949, in commentary on Davis’
thermodynamic economics attempt, Dutch economist Johannes Lisman argued that
none of the variables used in Davis' mathematical economic models seem to play the
same role as entropy in thermodynamics. Based on Lisman's review, Davis theory
seems to be a classic case of the use of employing thermodynamic isomorphisms. [4]

Education
Davis completed his AB in 1915 and Ll.D. in 1949 both at Colorado College, after which he completed an AM Harvard
University in 1919 followed by a two-part PhD dissertation: I. An Existence Theorem for the Characteristic Numbers of
a Certain Boundary Value Problem. II. An Extension of the Problem of the Elastic Bar, in 1926 at the University of
Wisconsin-Madison. [3]
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Davy, Humphry
In hmolscience, Humphry Davy (1778-1829) (IQ=185|#62) was an English chemist and
physicist noted for his 1799 “ice-rubbing experiments”, for his work on the
conservation of force, among other areas of research, such as the discovery of many
elements.

Human
In 1813, Davy compared man to a "point atom".

Influence
Davy was the mentor to Michael Faraday. (Ѻ)

Caloric theory | frictional theory
On 22 February 1799 Davy, writing to Davies Gilbert on the subject of caloric theory,
stated:
“I am now as much convinced of the non-existence of caloric as I am of the existence of light.”
Sometime before or after this letter, in 1799, Davy performed his famous “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. By doing this, Davy demonstrated the conversion of work into heat and that indefinite amounts of heat
could be generated from a body, this being contrary to caloric theory, which limits the amount. [1]

Affinity theory
Davy's 1806 lecture “On Some Chemical Agencies of Electricity” was said to be very influential to 19th century
chemical affinity theory.

Conservation of force
Davy was one of the first, along side of Isaac Newton, Gottfried Leibniz, Daniel Bernoulli, Benjamin Thomson, to have
enunciated the view that force is conserved as in the conservation of force. [3]
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Dawson, Christopher
In hmolscience, Christopher Dawson (1889-1970) was a British Catholic historian,
noted for his 1957 Dynamics of World History, wherein he derides the fields of social
mechanics, social energetics, and social physics as corpses of sociology; per underlying
religious objection.

Overview
In 1957, Dawson, in his Dynamics of World History, stated the following: [1]
“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.”
Dawson’s vitriolic antagonism to these fields being an underlying religious objection; a reaction seen in the minds of
those including: Christoph Wieland (1809), Pitirim Sorokin (1928) and John Wojcik (2006).

Christopher | Namesake
Of note, if a person's first name is "Christopher" (e.g. Christoph Wieland), which is etymologically Christian based, in
respect to people discussed, mentioned or having articles in Hmolpedia, that person has a 60% probability (Ѻ) of
rejecting any and all types of chemistry, physics, mechanics, energetics, and or thermodynamics based sociology,
being that the core principles of Christianity severely conflict physical science based sociology. This same trend, if not
to more marked degree, is to be expected for people named “Muhammad” in Muslim countries.

References
1. (a) Dawson, Christopher. (1957). Dynamics of World History (pg. 21). Publisher.
(b) Zahn, Gordan C. (1958). Readings in Sociology (pg. 11). Newman Press.
(c) Sociology (2006) – Demysterio.Wordpress.com.

de Beauvoir, Simone
In biographies, Simone de Beauvoir (1908-1986) (CR=5) was a French writer, atheist,
and existentialist philosopher noted, a Stokes 100 (#75), a Ranker greatest minds
(#333), who ranks with: Albert Camus, Jean-Paul Sartre (her companion), Franz Kafka,
Fyodor Dostoyevsky, and Friedrich Nietzsche, per Google search ranking commonality,
in respect to existentialism.

Atheism
Beauvoir, reports in her autobiography, that she stopped believing in God at age
fourteen. Sometime thereabouts, she caught her mother giving direction to her
confessor, and began to see the whole thing as a sham. Then she started noticing the
hypocrisy of her own father and others. The final stroke, she reports, was reading a
work of Honore Balzac's literature forbidden by the church, wherein, she found it, and
through it the world, so fantastic and beautiful that she could only come to feel angry
with the organization that would try to take it from her. [2]

Quotes
The following are noted quotes
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“When a god falls, he does not become merely a man; be becomes a fraud.”
— Simone de Beauvoir (c.1950) [1]

“I had always thought that the world was a small price to pay for eternity; but it was worth more than that, because I
loved the world, and it was suddenly God whose price was small: from now on His name would have to be a cover for
nothing more than a mirage.”
— Simone de Beauvoir (c.1950) [2]

References
1. Solomon, Robert C. (1981). Love: Emotion, Myth, & Metaphor (pg. 192). Prometheus Books, 1990.
2. (a) Huberman, Jack. (2007). The Quotable Atheist: Ammunition for Nonbelievers, Political Junkies, Gadflies, and
those Generally Hell-Bound (pg. 33). Nation Books.
(b) How did Beauvoir become an Atheist? (2009) – Answers.Yahoo.com.

External links
● Simone de Beauvoir – Wikipedia.

de Broglie, Louis
In science, Louis de Broglie (1892-1987) was a French physicist noted for

Overview
In 1924, de Broglie gave a proof that any kind of particle, whether atom, electron,
photon, or even a bullet or a planet must have associated with it a wave, which is not
material, but whose strength tells the probability of its presence, whose wavelength is:
[1]

where h is Planck’s constant and p its initial momentum. De Broglie, in retrospect,
summarizes the origin of his wave mechanics as follows: [3]
“I presented the first principles of wave mechanics in three Notes that appeared in Comptes rendus of SeptempberOctober 1923 and later gave a more elaborate version in my Doctoral Thesis submitted on 25th of November, 1924.
My essential idea was to generalize for all particles the coexistence of waves and particles which had been discovered
by Einstein in 1905 for the case of light and photons. In conformity with the clear ideas of classical physics, I tried to
imagine a real physical wave which transported minute and localized objects through space in the course of time.”
De Broglie then goes on to explain the two ways he went about doing this. The Heisenberg uncertainty relation,
supposedly, is derived or rather a necessary consequence of the above de Broglie wavelength equation. [2]

See also
● Human wave function

References
1. De Broglie, Louis. (1924). Research on the Theory of the Quanta (Recherches sur la théorie des quanta), PhD theses
presentees a la Faculte des Sciences de iUniversite de Paris (Masson, Paris, 1924); in: Annales de Physique 3, 22
(1925);
2. Compton, Arthur H. (1935). The Freedom of Man (pg. 35). Yale University Press.
3. De Broglie, Louis. (1973). “On the True Ideas of Underlying Wave Mechanics” (original in French), C.R. Acad. Sci.
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External links
● Louis de Broglie – Wikipedia.

de Donder, Théophile
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In thermodynamics, Théophile de Donder (1872-1957) was a Belgian mathematical
physicist and thermodynamicist know as the “father of irreversible processes”, founder
of the Brussels school of thermodynamics, mentor to Russian-born Belgian chemist Ilya
Prigogine, and notable for his 1922 free energy formulation of chemical affinity. [1] De
Donder introduced the concept of the “degree of advancement” ξ or extent of reaction
in 1920. [7]

Education
In 1899, De Donder received his doctorate in physics and mathematics from the
Université Libre de Bruxelles, for a thesis entitled Sur la Théorie des Invariants
Intégraux (On the Theory of Integral Invariants). [2] He was professor between 1911
and 1942, at the Université Libre de Bruxelles. Initially he continued the work of Henri
Poincaré and Elie Cartan. From 1914 he was influenced by the work of Albert Einstein
and was an enthusiastic proponent of the theory of relativity.

Brussels school
In 1918, the “birth year” of the Brussels school, the then 45 years old de Donder began to devote his time to superior
teaching, after he was for some years appointed as a secondary school teacher, on the nature of thermodynamics. At
this time, he was promoted to professor at the Department of Applied Science, and began without delay the writing
of a course on theoretical thermodynamics for engineers. [3]

Thermodynamic theory of affinity
See main: Thermodynamic theory of affinity

Starting with German physicist Rudolf Clausius' second principle, having been formulated as an inequality:
"uncompensated heat" is positive - or, in more recent terms, entropy production is positive, where the inequality
refers, of course, to phenomena that are irreversible, as are any natural processes, de Donder, in the words of
Prigogine, "extracted the entropy production out of this ‘sfumato’ when related it in a precise way to the pace of a
chemical reaction, through the use of a new function that he was to call ‘affinity’." [4] In his approach, de Donder
gave a new formulation of the second principle, based on such concepts as affinity and degree of evolution of a
reaction, considered as a chemical variable. [3] He gained significant reputation in 1923, when he developed his
definition of chemical affinity. He pointed out a connection between the chemical affinity and the Gibbs free energy.

Reaction affinity and free energy
Most notable for De Donder is his 1922 proof that connected free energy and chemical affinity. In particular, De
Donder showed that for a generic chemical reaction, such as:
A + B → AB
The affinity felt between the reactants (A,B) or what is called the affinity of reaction is positive for spontaneous
reactions and negative for non-spontaneous reactions: [5]
● A > 0 the reac on proceeds to the right
● A < 0 the reac on proceeds to the le
In large part, this derivation stems from the 1922 De Donder who, building on the "chemical potential" theories of
American mathematical physicist Willard Gibbs and the "free energy" logic of German physician and physicist
Hermann von Helmholtz and others, formulated a relation between chemical affinity A and Gibbs free energy G. He
showed that if we consider a mixture of chemical species, e.g. a system of reactive chemical entities, with the
possibility of chemical reaction, the measure of affinity felt between the reacting species is equal to the negative of
the Gibbs free energy of formation ∆G for the reaction, as shown by the following expression: [6]
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(b) Théophile de Donder – Mathematics Genealogy Project.
2. De Donder, Théophile. (1899). Sur la Théorie des Invariants Intégraux (On the Theory of Integral Invariants) Acad.
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3. Autobiography (Ilya Prigogine) - NobelPrize.org.
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5. Kondepudi, Dilip and Prigogine, Ilya. (1998). Modern Thermodynamics – from Heat Engines to Dissipative
Structures, (section: “Chemical Potential and Affinity: the Driving Force of Chemical Reactions”, pgs. 103-13). New
York: John Wiley & Sons.
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Thermodynamics and Physical Chemistry), (pg. 117, formula 318). Paris: Gauthier-Villars.
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External links
● Theophile de Donder – Wikipedia.
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de Duve, Christian
In hmolscience, Christian de Duve (1917-2013) (RE=95) was a Belgian cytologist and
biochemist noted for []

Free will
In 1995, de Duve, in his Vital Dust, commented the following: [1]
“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.”
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 religiomythology 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, all of which traced back to so-called "stealing slave parable" of Zeno of
Citium.

Other
De Duve was the 1974 co-recipient of the Nobel Prize for physiology or Medicine for his work in establishing cell
biology (cell powered-chnopsology). De Duve’s works was influential to Ronald Fox.

Religion | Atheism
In circa 2001, de Duve stated the following:
“There’s no sense in which atheism is enforced or established by science.”
De Duve died (dereacted), i.e. met his reaction end, at his "chosen", no pun intended per the above quote, time on 4
May (Saturday) 2013 by self-induced euthanasia, which is legal Belgium, at the age (reaction extent) of 95, in in the
presence of all of his children, following increasing health issues: cancer, atrial fibrillation, and a recent fall in his
home. In a recent interview published after his death (dereaction), by the Belgian newspaper Le Soir, de Duve said:
“It would be an exaggeration to say I'm not afraid of my death, but I'm not afraid of what comes after because I am
not a believer. When I disappear, I will disappear, there'll be nothing left.”
This would seem to classify de Duve in the "agnostic atheist" category; or DN:5.5-6.5.
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(b) Cashmore, Antony. (2010). “The Lucretian Swerve: the Biological Basis of Human Behavior and the Criminal Justice
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External links
● Christian de Duve – Wikipedia.

de Greef, Guillaume
In hmolscience, Guillaume de Greef (1842-1924) (SN:19) was Belgian socialist noted for
his 1910s commentaries on chemistry and physics applied to sociology.

Overview
In 1903, de Greef, in his “Introduction to Sociology”, discussed concepts such as
molecular sociology and speculated on the possible application of chemistry and
physics principles to the humanities, albeit alluding to the supposed dangers of
Auguste Comte’s social theories: [1]
“Between the method of Quetelet, who represents, so to speak, molecular sociology,
and that of Comte, who especially represents synthetic sociology, Spencer takes the
mean, which, although it is without the qualities of the first, is also without the
qualities of the first, is also without the dangers of second.”
In respect to social gravity theory, the following is an example speculation of physical
chemical based sociology: [1]
“Physics and chemistry show us in a general way that the solid, liquid, and gaseous substances which compose the
terrestrial globe are not indiscriminately mingled: the rocks, the liquids, the gases occupy definite, limited spaces.
They show a certain order in their static disposition; this order and these limits are the conditions of their
equilibrium.
Thus, just as our solar system gravitates around an unknown center, and just as in our system the planets
gravitate around the sun, we also see all the bodies upon the earth equilibrated about its center by gravitation, and
all the molecules of inorganic aggregates equilibrated differently among themselves, according to their different
conditions, under the name of molecular attraction. In the same way, also, all the chemical modifications are the
result of molecular equilibrations determined and limited by reciprocal relationships. Thus, the general law of
limitation appears to us as inseparable from the very conception of aggregate or mass.
Chemistry, by showing us atomical and molecular equilibrations of greater and greater complexity, prepares us
for the consideration of a new aspect of statics. The law of definite proportions, and that of multiple proportions, are
examples of chemical limits. Indeed, it will remain with us to see whether this law of limitation extends to the
organic, psychic, and social world.”
(add discussion)

Education
De Greef, born in Brussels, was raised by a family of free thinkers and artists; in his youth he read progressive
philosophers, such as Voltaire; and in college he was attracted to the works of Henri Saint-Simon and Charles Fourier,
before coming to Pierre-Joseph Proudhon (1809-1865) (Ѻ), who became his greatest influence. [3] De Greef was a
professor of sociology at the University of Brussels for a number of years; supposedly working an a synthesis and
extension of the works of Auguste Comte and Herbert Spencer. [2]

References
1. Greef, Guillaume de. (1903). “Introduction to Sociology” (translated by Robert Morris) (molecular sociology, pgs.
511-12, 515, 592, 615), The American Journal of Sociology, 8(5):577-622.
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Further reading
● De Greef, Guillaume. (1889). Introduction a la sociologie. Publisher.
● De Greef, Guillaume. (1908). General Structure of Societies (Structure generale des societes). F. Alcan.

de Groot, Sybren
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In thermodynamics, Sybren de Groot (1916-1994) was a Danish physicist noted for his
work in initiating the field of nonequilibrium thermodynamics or irreversible
thermodynamics; his most popular book is the 1961 Nonequilibrium Thermodynamics,
co-written with his graduate student Peter Mazur. [1]

Prigogine
De Groot’s work was very influential to Belgian chemist Ilya Prigogine, who comments
in his 1977 Nobel Lecture: [3]
“Notwithstanding this local character, the linear thermodynamics of irreversible
processes had already led to numerous applications, as shown by people such as J.
Meixner, S.R. de Groot and P. Mazur, and, in the area of biology, A. Katchalsky. It was
for me a supplementary incentive when I had to meet more general situations. Those
problems had confronted us for more than twenty years, between 1947 and 1967, until
we finally reached the notion of ‘dissipative structure’.”
(add discussion)

Education
De Groot completed his PhD in 1945, with a dissertation on “The Soret Effect: Thermal Diffusion in Condensed
Phases”, under Dutch physicist Cornelius Gorter at the University of Amsterdam. [2]
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Further reading
● De Groot, Sybren R. (1951). Thermodynamics of Irreversible Processes. Amsterdam: North Holland Publishing Co.

External links
● Sybren Ruurds de Groot (German → English) – Wikipedia.

de Quincey, Christian
In hmolscience, Christian de Quincey (c.1955-) is an American philosopher noted for
his 2002 book Radical Nature, in which argues that consciousness, spirit, and soul
extend all the way down the evolutionary ladder to the atoms and molecules and
beyond, and in doing so attempts to dispel the ‘mindlessness of matter’ view, that
matter is inert and ‘dead’, and thus bring about dialog between the materialist and
dualist schools of thought.

Panpsychism
The gist of his work seems to be to addressed in the following query:
“How can a science of ‘dead’ matter ever account for the fact of consciousness?”
Quincey discusses thermodynamics in a few instances, discussing complexity theory,
chaos theory, the far-from-equilibrium type dissipative structures theories of Ilya
Prigogine, and the order-disorder paradox of the second law in relation to evolved ordered life (order from disorder)
and the disorder tendency of entropy for isolated systems. In short, de Quincey's thesis is that if we adopt the
panpsychism view of nature and assign consciousness to all matter, the premise of 'self-motion' to all entities of the
universe, e.g. that an atom chooses to move itself from some internal principle, that photons have free will, etc., that
this paradigm shift will dispel what he perceives as the standard materialist view, which views culture and civilization
as a meaningless collection of atoms.

Influences
As discussed in his acknowledgments section, de Quincey's 'allies' are French philosopher-theologian Pierre Teilhard,
and his 1936 The Phenomenon of Man, which promotes the view that consciousness accompanies matter and that
matter-energy and spirit are intertwined, and Teilhard's 'compatriot' French philosopher Henri Bergson, and his two
books Creative Evolution and Matter and Memory, which argue for that an elan vital or creative impulse, i.e. vitalism,
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exists in the course of the evolution. A third noted influence on Quincey are the views of American mathematicianphilosopher Arthur Young, whom de Quincey studied under for several years, and his ideas that the photon, or
quantum of action, acts as the fundamental unit of being and becoming in the course of the events and processes of
human existence. [1] Another thinker de Quincey is: Steven Rosen.

Extrapolate downward | Model
The central methodology de Quincey uses in his theory is the "extrapolate downward approach" (apply
anthropomorphism to explain chemistry and physics), as contrasted with 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." [1] 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] In other words, both Young
and de Quincey are attempting to argue that electrons, as well as any other atomic or subatomic particles, has free
will, in order to justify the anthropomorphic conception that humans have free will, knowing that humans have
evolved overtime from subatomic precursors.

Education
Quincey completed his MA in consciousness studies at JFK University and his PhD in philosophy and religion at the
California Institute of Integral Studies, and currently is a professor of philosophy and consciousness studies at John F.
Kennedy University.

Quotes | Self-motion
The following are example quotes, in respect to self-motion arguments:
“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)

References
1. De Quincey, Christian. (2002). Radical Nature: Rediscovering the Soul of Matter (self-motion, 6+ pgs;
thermodynamics, pgs. 32, 211; Teilhard, 8+ pgs.; dead matter, pg. 34). Invisible Cities Press.

Threads
● Origin of life (thread) – Hmolpedia.

External links
● Christian de Quincey – Wikipedia.
● Christian de Quincey (home) – ChristiandeQuincey.com.

De Rosnay, Joel
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In hmolscience, Joel de Rosnay (1937-) is a French biochemist and surfer pioneer (in
France) noted for his 1975 to 1995 advanced perspective writings on the humanities,
utilizing energy and entropy arguments.

Overview
In 1975, Rosnay, in his The Macroscope: a New World Scientific System, a mixture of
cybernetics, systems theory, biochemistry, and thermodynamics, presented a human
particle view, utilizing energy, entropy, negentropy, and free energy to a significant
extent. [1] The following quote exemplifies Rosnay’s view:
“Nothing can escape the implacable laws of thermodynamics; human society, like any
machine or organism, is no exception.”
All-in-all, Rosnay’s work is a readable mishmash of different theories, with an
interesting global-view perspective, albeit laced with a very elementary understanding
of thermodynamics. In 1995, Rosnay, in his The Symbiotic Man, utilized discussions on entropy and life, citing the likes
of Ilya Prigogine, Pierre Teilhard, and chaos theory, etc., and commenting, for instance, on how there are “two great
tendencies of matter, toward life and toward entropy.” [2]

Difficulties on theory
The central difficulties on Rosnay’s presentation are firstly that he mixes information theory concepts together with
energy flow and thermodynamics, e.g. by citing French-born American physicist Leon Brillouin’s take on the situation,
with no distinction. Secondly, in his application of entropy to society, similar in theme to Romanian mathematician
Nicholas Georgescu-Roegen, he chalks off entropy to the part of fossil fuel that goes to waste in the flow-through of
an economy (as depicted adjacent); whereas correctly, fossil fuel acts only as a catalyst on the activation energy of
human chemical reactions. [3]
Third, Rosnay over-simplistically understands the concept of free
energy in an economy. Although he defines free energy in a loose
figurative sense (in a footnote) as “energy – entropy x absolute
temperature”, he makes nonsensical statements such as “the
increase in free energy at each stage in the transformation of a
product during its manufacture is the physical equivalent of the
economic concept of value added.” As to evolution and entropy,
Rosnay cites French soft-science philosopher’s Henri Bergson and
Pierre Teilhard, concluding with them, it seems, that “life manifests
itself as a current opposed to entropy.”

Education
Prior to 1979, Rosnay spent three years doing research and teaching
in molecular biology at Massachusetts Institute of Technology.
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Deacon, Terrence
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In human thermodynamics, Terrence William Deacon (c.1954-) is an American physicsphilosopher and neurological-anthropologist noted for his 2011 book Incomplete
Nature: How Mind Emerged from Matter, wherein he explores, in his own words, the
relationship between "thermodynamic, self-organizing, evolutionary, and semiotic
processes and provides a new technical conception of information—different from that
of Shannon information—that explains both its representational and normative
properties." Deacon's book, in short, seems to be an attack on the Shannon
bandwagon; he ridicules, for example, American quantum computation theorist Seth
Lloyd's "misrepresentation of history", in his 2006 Programming the Universe, namely
Lloyd's comment that "Maxwell, Boltzmann, and Gibbs showed that all atoms register
bits of information". [1] This, to note, is similar to the polemical misrepresentation of
history style of American physicist and self-defined "information theory philosopher"
Robert Doyle, who in 2001 commented: "Kelvin claimed that information must be
destroyed when entropy increases". [2] Doyle is also similar to Lloyd in that they both
are willing to misrepresent history in the name of their respective information theory
based free will arguments. [2] When Lloyd is asked about free will in the context of his universe as a vast computer
model, he responds: [3]
“Free will is safe. Even if the universe is completely deterministic, then we (and computers, and God knows who else)
possess free will. At first, the deterministic nature of the laws of physics would seem to forbid free will: No choice is
available. In fact, however, the computational nature of the universe actually guarantees free will.”
The similarity between the two—Lloyd and Doyle—is striking. On the so-called claimed-to-be "analogy" between
Boltzmann entropy and Shannon entropy, Deacon comments: “The analogy [of Shannon entropy] to thermodynamic
entropy breaks down.” [1] This view is in alignment with the modern view of things. [4]

Morphodynamic work
In his theory, Deacon speculates on the thermodynamics of what he calls "morphodynamic work", which seems to be
closely akin to German polymath Johann Goethe's physical science theory of everything concept of morphology,
morphogenesis, and metamorphology; thought Deacon, to note, does not mention Goethe.

Juarrero-Deacon affair
See main: Juarrero-Deacon affair

In 2011, Deacon was accused of misappropriating theories from the work of American philosopher Alicia Juarrero,
though the situation seems to be one of using common theories, in regards to theorizing about mind from matter in
the context of purposive behavior, confined to the laws of physical science.

Education
Deacon completed undergraduate work in physics and philosophy from 1968 to 1970, at the University of
Washington, and work in biology (chnopsology) from 1971 to 1972, at Western Washington University, completing
his BA, in interdisciplinary fields, at Fairhaven College, Western Washington University, in 1976. In 1978, he
completed an EdM in philosophy and cognitive development (somewhere). In 1984, he completed his PhD with a
dissertation on “Connections of the Inferior Periarcuate Area in the Brain of Macaca Fascicularis: an Experimental and
Comparative Neuroanatomical Investigation of Language Circuitry and its Evolution” at the biological anthropology
department of Harvard University. Deacon currently is the head of the anthropology department of the University of
California, Berkeley. [5]
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● Terrence W. Deacon (faculty) – University of California, Berkeley.
● Deacon, Terrence William – WorldCat Identities.

Dead
In terminology, dead, as contrasted with alive, is a defunct theory layspeak
term that tends to signify a point past the termination of the existence of
what historically or religio-mythologically has been conceptualized as a "living
entity" (or living being, living matter, living molecule, life, etc).

Difficulties on term
The term "dead", in the context of the defunct theory of life, wherein past a
certain point of reduction, often called the unbridgeable gap, down the
evolution timeline, molecular ancestors to humans (human molecules)
become purely viewed (under the atomic microscope) as powered animated
matter or "molecules" (animate molecules or inanimate molecules), chemicals
(or chemical species), atomic structures, or atoms, etc., is a concept that does
not hold and looses sway as workable model.
To exemplify, one cannot say, at some point in the following reaction, that the
The model of a "dead" battery, a state in
water molecule is “born” or comes “alive”:
which the free energy change of the

anymore than one can say that the water molecule “dies” or is “dead” past a
certain point in time in the following reaction:

electrochemical potential of the reaction
is zero; a model that applies to humans
and to human chemical reactions, e.g. as
in a "dead marriage" (or dead
relationship), after which divorce tends
to follow.

In chemical speak, to note, language often employed assigns borrowed terms, such as “half-life” (see: Paul
Aebersold), to quantify or describe the state (or bound state) of the state of existence of atomic or molecular entities.
To exemplify, the half-life of carbon-14 is 5,730 years. The carbon-14 atom, in earth-bound conditions, forms
naturally when neutrons from cosmic ray interactions participate in the following reaction:

We do not, however, as intelligent chemists, say or believe that the carbon-14 atom
is "alive" or comes "alive" or
is "born" at any point in this reaction any more than we say or conclude that the carbon-14 atoms "dies" or becomes
"dead" at any point in the following reaction:

This same logic scales up to the scenario of human chemical reactions occurring on the surface of the earth. The
prime example, being the human reproduction reaction (a larger version of

formation reaction, previous):

In this case the sperm-egg
molecular structure, which eventually buds off from the parental orbital structure
(at around age 15-years), is analogous (or rather a scaled up version) to the newly-formed semi-stable carbon-14
atom
that forms in the cosmic ray induced combination reaction (above), yet in neither case do we say that
either of the newly produced entities is "alive" nor their previous reactants "dead".
Some may naively be quick to argue for a said-to-exist "emergence" phenomena that brings about the first form of
life some 3.85-billion years ago (such as hypothesized famously in the warm pond model, tested in the Miller-Urey
experiment, or theorized about to no end via contrived thermodynamical theories about the hypothetical origin of
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life), but whatever position one argues, the bottom line is that the process is still a chemical reaction, and there is no
such thing as a "living chemical reaction". Even worse, some may take recourse in the panpsychism position the
"everything is alive" position, but again this only recourse to nothingness, a baseless argument that requires that one
throw one's chemical thermodynamics textbook in the trash.
The central issue is that what invariably clouds the discussion is a rooted ingrained adherence to the older beliefs
passed along to us via comparative religions and mythologies of the past, the foremost of these being the concepts of
"life" and "death", a theory that is predominately of Egyptian origin, rooted in the model of the sun (Ra) cyclically
"living" each day and "dying" each night.

See also
● Death
● Death drive
● Vis mortua (dead force)

External links
● Radiocarbon dating – Wikipedia.

Dead atom
In hmolscience, a dead atom, or “dead atoms”, as compared to a living atom, or “living atoms”, is a religio-mythology
based chemistry term, often found in origin of life discussions, particularly in anti-materialism arguments, according
to which the atoms of the periodic table are classified as being “dead” or not in possession of “life”, or not alive, but
which, according to the doctrine of evolution, some of which, such as hydrogen, carbon, nitrogen, oxygen,
phosphorus, sulfur, etc., are the so-called "dead" components that go into the formation of the first living thing or
first living molecule.

Tyndall
In 1874, rish physicist John Tyndall, Belfast BAAS Address (see: Tyndall-Stewart-Tait
debate), gave one of the clearest and most famous examples or parodies of the socalled "dead atoms" argument; specifically, he gives the following Platonic dialogue
using Greek atomic theorist Lucretius as one of the protagonists: [2]
“You are a Lucretian, and from the combination and separation of insensate atoms
deduce all terrestrial things, including organic forms and their phenomena. Let me tell
you, in the first instance, how far I am prepared to go with you. I admit that you can
build crystalline forms out of this play of molecular force; that the diamond, amethyst,
and snow-star are truly wonderful structures which are thus produced. I will go further
and acknowledge that even a tree or flower might in this way be organized. Nay, if you
can show me an animal without sensation, I will concede to you that it also might be
put together by the suitable play of molecular force.
Thus far our way is clear; but now comes my difficulty. Your atoms are individually
without sensation, much more are they without intelligence. May I ask you, then, to try your hand upon this
problem? Take your dead hydrogen atoms, your dead oxygen atoms, your dead carbon atoms, your dead nitrogen
atoms, your dead phosphorus atoms, and all the other atoms, dead as grains of shot, of which the brain is formed.
Imagine them separate and sensationless, observe them running together and forming all imaginable combinations.
This, as a purely mechanical process, is seeable by the mind. But can you see, or dream, or in any way imagine, how
out of that mechanical act, and from these individually dead atoms, sensation, thought, and emotion are to arise?
Are you likely to extract Homer out of the rattling of dice, or the differential calculus out of the clash of billiard balls?”
In 1915, American naturalist John Burroughs, in his The Breath of Life, commenting on Tyndall's address, stated the
following: “Tyndall was another great scientist with an inborn idealistic strain in him. His famous, and to many minds
disquieting, declaration, made in his Belfast address over thirty years ago, that in matter itself he saw the promise
and the potency of all terrestrial life, stamps him as a scientific materialist. But his conception of matter, as "at
bottom essentially mystical and transcendental," stamps him as also an idealist. The idealist in him speaks very
eloquently in the passage which, in the same address, he puts into the mouth of Bishop Butler, in the latter's
imaginary debate with Lucretius, quoting the above dead atoms paragraph in full, and concludes: [3]
“Could any vitalist, or Bergsonian idealist have stated his case better?”
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Whitehorn
In 1917, American age 23 newly-minted biochemist John Clare Whitehorn (1894-1973),
a year before entering Harvard Medical School, published his first article: “The Nature
of Matter: This is Not a Universe of Dead Atoms”, based on the review of the evidence
for the electronic nature of matter, published in Popular Astronomy and also
republished by request in Scientific American, the opening paragraph of which is as
follows: [4]
“From the time when men began to wonder at the world and ponder its problems they
have puzzled over the nature of the universe. Sensing an external world of objects and
feeling the vital necessity of dealing with these objects, they have sought for an
understanding of the universe which would give them a mastery over it. And in their
more contemplative moments they have tried to attain to a more comprehensive view
which would not only be serviceable in handling objects but would also give a true presentation of the reality of the
universe. Through the whole range of solutions offered one can find an everpresent attempt to conceive the universe
in some unitary and comprehensive manner. Some have looked upon it as a chance collection of dead atoms
propelled by blind force; others as pure idea or thought. Between these two extremes there have been all sorts of
gradations and compromises.”
Whitehorn’s article prompted a response article entitled “A Universe of Active Energy” by a T. Henry, in The
Theosophical Path, wherein the discussion was turned towards Whitehorn's use of the term "active energy" as the
solution to the problem. [5]

Mathews
In 1924, American biochemist, physical chemist, and physiologist Albert Mathews, in his
General Cytology textbook chapter “Chemistry and Psychism”, gave the following
rather hilarious view of life arising out the the dead hydrogen and oxygen atoms via the
action of light and ether: [6]
“It is perfectly correct, therefore, from this point of view to speak of living and dead
hydrogen atoms. We can even go farther with the simile if we wish and say that when
the living high reactive form of the atom passes to the dead, unreactive form, the soul
of the atom escapes at the moment of death, for a ray of light leaves the dying atom an
travels onward in space, until perhaps it encounters and is absorbed by some other
dead hydrogen atom, which it again raises to life by thus giving it a soul. What is this
soul? It is a minute portion of the luminiferous ether; of time and space; of eternity and
infinity.
For us it is oxygen which thus summons the dead from the tomb; which vitalizes
the dead molecules and atoms. The energy is stored in certain of the atoms of the molecules of the protoplasm in the
form of widened orbits of rotation of the electrons. It is this which gives them the power of reacting and of passing
back to the dead. When such electrons fall back to more stable configuration, the atom and molecule reverts to the
dead and inert form such as we keep in bottles. It is the oxygen, then, which vitalizes all animals; but it is from the sun
that the vital, radiant energy has come. It is in fact the luminiferous ether which has made they thing alive, for the
ether is the great storehouse of energy; it is itself nothing else than space and time; energy and time. Energy is but
ether divided by time. Quantity of energy is quantity of ether per second. So all goes back to the either; infinity and
eternity. From it is derived our energy and life.”
(add discussion)
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Discussion
Though difficult to see, the “dead atoms” concept is a forced contrivance a
forcing of the religious-mythology view (life/death theory) into chemistry
(atomic theory), of which the latter is hard science, the former mythology,
primarily Egyptian mythology.
Some, such as German polymath Johann Goethe, approached the question,
with inquisitive caution, and tend to side with physical chemistry (e.g. moral
symbols); others, with human-grandeur ideals, may tend to slip into the "panviews", i.e. panpsychism, panbioism, panexperientialism, etc., perspective,
concluding that the hydrogen atom is alive, as is all the universe, or variants of
this position. An example of the latter position is German polymath Gottfried
Leibniz, who to rid himself of the problem of deriving life from death, displaced
Greek atoms with his theory of “monads”, out the summation and integration
of which he supposed all the phenomenon of life—sentient, intellectual, and
emotional—to arise.
American illustrator Linda Hensley’s

A recent example is American polymath Libb Thims, who in circa 2007 mindset 2010 illustration of American nuclear
was ruminating on Goethe's solution, vacillating in the vicinity of the Leibniz
physicist Philip Ugorowski’s description
of the “nucleus as a jostling swarm of
monad mindset, albeit more along the lines of the possibility of a
fermion/boson type of rudimentary panbioism, but eventually, in 2009, arriving bees, and I happily absorbed his
at the defunct theory of life position, a difficult position to arrive at, to say the explanation of the orbiting electrons as
more bees, or maybe gnats” to
least, according to which all religio-mythology based terms and conceptions
need to be jettisoned, and as such the idea of a "dead atom" and the like term illustrate the apparent (or nonapparent) "dead atom" / "living
"living molecule" are both, in modern hard science terms, defunct neoplasms, a molecule" (bee) divide, dichotomy, or
heritage of our ancient beliefs, passed along through the last five millennia of
dualism. [1]
syncretism-evolved Anunian theology teachings, known commonly as:
Christianity, Islam, Hinduism, all rooted in ancient mythology of the life/death daily rebirth cycle of the sun (Ra), but
which is now is explained via a combination of the nebular hypothesis, big bang theory, and hydrogen-helium
thermonuclear reaction theory.

See also
● Dead matter
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Dead chemical
In terminology, dead chemical, as contrasted with a living chemical, is a religio-mythology anthropism of a chemical,
i.e. atom, molecule, complex, or compound, etc., affixed with label of not being alive (i.e. dead or having no life); akin
to a "soulless atom", by comparison.
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Overview
In 1799, German philosopher Friedrich Schelling, in his First Outline of a System of Philosophical Nature, in discussion
of animal electricity work of Luigi Galvani, stated the following: [1]
“This process is an effect of galvanism, and for the time being can only be argued analogically from the action of
galvanism on dead chemical substances (about which, moreover, still little is known) to the higher action.”
In 1809, Goethe, in his Elective Affinities (P1:C4), via the voice of the Captain, in his three-person dialogue on the
comparisons between human interactions and chemical reactions, states the following:
“What we call limestone is more or less pure calcium oxide intimately united with a thin acid known to us in the
gaseous state. If you put a piece of this limestone into dilute sulfuric acid, the latter will seize on the lime and join
with it to form calcium sulfate, or gypsum; that thin gaseous acid, on the other hand escapes. Here there has
occurred a separation and new combination, and one then feels justified even in employing the term ‘elective
affinity’, because it really does look as if one relationship was preferred to another and chosen instead of it. You
ought yourself to see these creatures, which seem so dead [appear lifeless], and which are yet so full of inward
energy and force, at work before your eyes. You should observe them with a real personal interest. Now they seek
each other out, attract each other, seize, crush, devour, destroy each other, and then suddenly reappear again out of
their combinations, and come forward in fresh, renovated, unexpected form; thus you will comprehend how we
attribute to them a sort of immortality [credits them with an eternal life]—how we speak of them as having sense
and understanding; because we feel our own senses to be insufficient to observe them adequately, and our reason
too weak to follow them.”
In 1903, Austrian polyintellectual philosopher Otto Weininger, in his Eros and Psyche or Sex and Character: A
Fundamental Investigation, building on the human chemical theory platform of Goethe (1809), stated the following:
[4]
“The law of sexual affinity is analogous in another respect to a well-known law of theoretical chemistry, although,
indeed, there are marked differences. The violence of a chemical reaction is proportionate to the mass of the
substances involved, as, or instance, a stronger acid solution unites with a stronger basic solution with greater avidity,
just as is the case of the union of a pair of living beings with strong maleness and femaleness. But there is a difference
between the living process and the reaction of the lifeless chemical substances. The living organism is not
homogenous and isotropic in its composition; it is not divisible into a number of small parts of identical properties.
The difference depends on the principle of individuality, on the fact that that every living thing is an individual, and
that its individuality is essentially structural. And so in the vital process it is not as in inorganic chemistry; and there is
no possibility of a larger proportion forming one compound, a smaller proportion forming another.”
In 2006, philosopher C.W. Adams, in his Actuality: Life in the Real World, outlined a number of dead chemicals to
humans stylized arguments; such as: [2]
“Accidental evolution would require not only living chemicals somehow distinguishing themselves from dead
chemicals, but also chemicals desiring to lengthen the lives of their descendent chemical combinations. What
mechanism gave such living chemicals the impetus to increase the chances of their descendants’ survival? The
implication of this is that not only will a batch of chemicals struggle to survive and avoid death, but that they will also
adapt in ways that won’t necessarily help them survive any better, but will help their descendants. What gave these
chemicals the ability to calculate structural changes to improve the chances of survival for future species?
In 2008, Adams, in his The Science of Truth, stated the same argument as follows: [3]
“Why would a lifeless or previously lifeless bag of chemicals decide it was important that future generations even
exist, let alone improve their chances of survival? While we might quickly assume that living organisms would want to
produce offspring with grater chances of survival, there is no rational reason for this desire. Why would a selfishly
motivated newly living organism care about a future generation? First accidental evolutionists make a huge leap
assuming that life somehow spontaneously generated from chemicals. Then they make a huge leap that these newly
living chemicals somehow preferred survival and pain as opposed to a painless existence of nonlife. Then they make
another huge leap by assuming that these newly living chemicals could and would want to dilute their strength to
produce offspring that require only trouble and work to maintain. They against all odds, evolution theory proponents
take the leap in assuming that these newly living chemicals somehow created an ‘unselfish gene’ that somehow
passed on improvements for the future survival of future generations who do nothing for that newly living chemical
itself. All of this was done by newly living chemicals that not much different in substance from their dead chemical
cousins? The only answer accidental evolutionists seem to give us to these questions is that this all must have been a
series of random accidents.”
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(add discussion)

Quotes
The following are other related quotes:
“To get series of even 1,500 events to happen on order, events that might be moving from non-living chemicals to a
living cell, there is only one chance in ten to the power of 450! This means that the probability of godless evolution
even getting started is zero. Without belief in God, the only option [is to believe that] purposeless, mindless evolution
of non-living chemicals over aeons of time [resulted in the formation of] a living cell and ultimately into man.”
— Jobe Martin (1994) (Ѻ)

“Some microbiologists even go so far as to say that viruses are non-living chemicals. Viruses occupy the twilight zone
between the living and the nonliving. ln 1935, Stanley demonstrated that viruses could be crystallised like chemicals.
In 1956, Geire and Sehramn extracted infections nucleic acid from a virus that could infect a host cell and go on to
replicate. This made them classify viruses as living chemicals.”
— Pushpa Khurana (2005) (Ѻ)

“Spontaneous generation is a term referring to the manifestation of living organisms from non-living chemicals (also
called abiogenesis). Evolutionists vehemently deny that they believe in spontaneous generation, but if you probe
them about the appearance the first living organism, they will say that somehow it must have come from non-living
chemicals. The name for this non-living mixture that they think spawned life varies: primordial goo, prebiotic soup,
ancient oceans, etc. Some evolutionists, after admitting that they believe nonlife produced life, will argue with you
that they do not believe in spontaneously generation, though they believe precisely the definition of spontaneous
generation.”
— Brock Lee (2009) (Ѻ)
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Dead force
In hmolscience, dead force, or “vis mortua” (Latin), as compared to living force or “vis viva” (Latin), a religiomythology + physics amalgamation (originated from Gottfried Leibniz), refers, in defunct non-physicochemcially
neutral terminology, to a force that is dead; or, in semi-modern scientific translation to a force in a state of potential,
approximately.

Quotes
The following are related quotes:
“In considering the origin and manifestation of life, it would be foolish to suppose that a being with the very limited
powers of man, could possibly discriminate between the manifestation of so-called dead force and so-called living
[living force], when having under consideration objects of such infinitely small proportions. Because therefore man
cannot see the muscles of an atom contract, or its lips articulating, or watch its organs perform their various
functions, there is no reason for affirming that the atom is not a living being. When the thing itself is infinitely beyond
the understanding of the greatest mind, it were only madness to suppose that we could know all its attributes and
qualities. If I have affirmed, and if I believe that the atom is a thinking conscious being, it is not because I have
scientifically demonstrated its intelligence or personality; but because of far higher reasons than those of physical
science: I am a thinking conscious being; and whatever is in me, must be in the atom either actually or potentially, it
matters not which.”
— Henry Bray (1910), The Living Universe [1]
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Dead matter
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In religio-science, dead matter, as contrasted
with living matter, is a defunct classification
scheme, predominantly mythology-based,
primarily rooted in the breath of life theory of
creation (belief held by over ½ the world), which
supposes that there exists types of matter that
are “dead”, namely atoms (dead atoms vs living
atoms), molecules (dead molecules vs living
molecules), compounds, molecular structures,
etc., as contrasted with types of matter that are
“alive”.

Overview
In 1879, Irish natural philosopher Joseph
Murphy, in his Habit and Intelligence, devoted
his third chapter to the issue of the physical
chemical nature of the question of the origin of
life, framed with in the context of physics
(thermodynamics), chemistry, and Darwin's new
theory of evolution, opening with a query on
how “dead matter” gives rise to “living matter”:
An excerpt of a description of biomass as “dead matter” in regards to the
[1]
enthalpy of combustion of the each material, from Danish chemical
engineer and ecologist Sven Jorgensen’s 2004 Toward’s a
“Question whether life can evolve from
Thermodynamic Theory for Ecological Systems (citation Harold
matter.—We have seen in the preceding chapter Morowitz), which is not the same type or in fact correct type of
that life appears to consist in the peculiar
"enthalpy", namely enthalpy of formation (see: standard Gibbs free
energy of formation), that went into the chemical synthesis, of an
relations of the organism, or living being, to
matter and energy. This however does not solve animated something such as an egg, fish (fish molecule), or animal, etc.,
which involves a double displacement reaction (reproduction) and is
the questions, whether the peculiar vital
principle is a resultant from the powers of dead quite a different thermodynamic calculation all together, in regards to
matter, and whether life can be produced from the methodology of making free energy tables (or affinity tables,
historically). [5]

inorganic matter by any physico-chemical
process.”

In 1926, Russian geochemical mineralogist Vladimir Vernadsky, in his famous The Biosphere, spent a good deal of
time attempting to classify the biosphere (“sphere of life”) form the physical chemical point of view, in which he
made recourse to the classifications (a) living matter and (b) kosnoe matter or inert matter. In the end, however, is
theory drifted off into the nonsensical, arguing, e.g. that the two types of matter are separated by an “impassable
gulf” and recursively that living matter can only be generated by life. The English translation commentary seems to
have equated “kosnoe matter” with “dead matter”, although not exactly. To cite the example, on one page
Vernadsky states: “the vitalistic and mechanistic representations of life are two reflections of related philosophical
and religious ideas that are not deductions base upon scientific facts.” [2] This sentence is than footnoted to the
annotated explanation, by idea of annotator Mark A.S. McMenamin, that this passage is synonymous with Alexander
Oparin’s comment: [3]
“At the dawn of the European civilization, with the Greek philosophers, there were two clear tendencies in this
problem. Those are the Platonic and Democritian trends, either the view that dead matter was made alive by some
spiritual principle or the assumption of a spontaneous generation from that matter, from dead or inert matter.”
This sticky point living matter/dead matter issue quickly rises to the fore in the works of authors attempting to
reconcile religion and science; a recent example being the work of American philosopher Christian de Quincey, who
asks in his 2002 book Radical Nature: [4]
“How can a science of ‘dead’ matter ever account for the fact of consciousness?”
In a latter passage, in more detail, de Quincey gives the modern view:
“Life and consciousness eventually appeared much later—only when conditions on a lump of rock and water circling
one of the stars (and perhaps elsewhere) permitted the evolutionary process to shape dead matter into sufficiently
complex forms, such as cells, nervous system, and brains. Any living biological forms, according to this view, are
merely the chance results of ‘accidental collections of atoms’ that are themselves dead—without any trace of life or
consciousness.”

Volume Two (C-Ek)

1109

Here we see examples of forced-language, namely the study of matter, at standard temperatures and pressures, is
chemistry, and chemistry does not defined matter according to the classifications of "living matter" and "dead
matter".

Equilibrium = Death | Heat death
When the notion of heat death and or the idea that equilibrium equals death, according to certain arguments (e.g.
Erwin Schrodinger, What is Life?), the notion of dead matter often arises. One example is German chemist Friedrich
Cramer’s 1993 cosmology and philosophy conference proceedings chapter “The Entropic Versus the Anthropic
Principle: on the Self-Organization of Life”, wherein he outright says frankly that the notion of “self-organization” lets
the metaphysical into physics and justifies the notion of creation by God, and on the specific subject of dead matter,
in conclusion states:
“The incompatibility of the entropic and anthropic principles rests upon a too narrow a concept of matter, especially
of living matter. The entropic principle is prevalent at or near equilibrium. All classical thermodynamics and the first
and second laws of thermodynamics refer to situations at and near equilibrium and therefore deal with dead matter.
Modern science now approaching such important problems as life, brain, evolution of the universe, etc., has to do
with systems far away from equilibrium in which irreversible thermodynamics must be applied. In these systems
phenomena of self-organization are observed. In my discussion on self-organization I have shown that with the term
‘self-organization’ one touches on the metaphysical element of a scientific evolution theory. There are no physics
without metaphysical basis, but it is of the utmost importance to define precisely the connecting point between
physics and metaphysics in order to avoid a confusion of categories. In the term of evolution the self-organization is
this connecting point between theory and metatheory … With my new broader concept of matter which has been
sketched briefly here, the biblical story of creation can neither be explained nor denied in an evolutionary field
theory.”
Here, of course, in regards to self-organization he is referring to theories of Belgian chemist Ilya Prigogine, which in
and of themselves are crouched in anti-determinism and ideas on Henri Bergson’s religious notion of “creative
evolution”.

See also
● Defunct theory of life

References
1. Murphy, Joseph J. (1879). Habit and Intelligence: a Series of Essays on the Laws of Life and Mind. MacMillan and
Co.
2. Vernadsky, Vladimir I. (1926). The Biosphere (dead matter, pg. 52). Copernicus.
3. Fox, S.W. ed. (1965). The Origins of Prebiological Systems and of their Molecular Matrices. New York: Academic
Press.
4. De Quincey, Christian. (2002). Radical Nature: Rediscovering the Soul of Matter (dead, 25+ pgs). Invisible Cities
Press.
5. Jorgenseon, Sven. (2004). Toward’s a Thermodynamic Theory for Ecological Systems (dead matter, pg. 32). Gulf
Professional Publication.
6. Cramer, Friedfrich. (1993).“The Entropic Versus the Anthropic Principle: on the Self-Organization of Life”, in: The
Anthropic Principle: Proceedings of the Second Venice Conference on Cosmology and Philosophy (pgs. 117-27).
Cambridge University Press.

Dead molecule
In terminology, dead molecule, “dead molecular species” or dead
chemical, as contrasted with a “living molecule” or living molecular
species, is a molecule or molecular species not in possession of the
hypothetical entity “life”.

Overview
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: [1]

American Stuart Kauffman posits that alone A, B,
and C are "dead molecules" or molecular
species, but once auto-catalytic closure is
achieved, the come alive.

“If a sufficiently diverse mix of molecules accumulates somewhere, the chances that an autocatalytic system—a selfmaintaining and self-reproducing metabolism—will spring forth becomes a near certainty … life, at its roots, lies in
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the property of catalytic closure among a collection of molecular species. Alone, each molecular species is dead.
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 autocatalyzing or self-catalyzing and are thus the prototypes of life.

Discussion
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". [2] The so-called "dead molecule" argument is
one of several "absurdities", in Karl Pearson's terminology, that one arrives at when one begins to use hardened
physical science positions to pry away at olden and cherished religio-mythology based notions and beliefs.

See also
● Dead atom
● Dead matter

References
1. Kauffman, Stuart. (1995). At Home in the Universe - the Search for the Laws of Self-Organization and Complexity
(pg. 50). Oxford: Oxford University Press.
2. Thims, Libb. (2009). “Letter: Life a Defunct Scientific Theory”, Journal of Human Thermodynamics, Vol. 5, pgs. 2021.

Dead thing
In science, a dead thing, as contrasted with
a so-called ‘living thing’, is religio-mythology
based term referring to something that
tends to lack the properties associated with
bound state entities with powered reactive
carbon-based animation.

Quotes
The following are related quotes:
“The stone selenite holds the image of the English writer philosopher Gilbert Chesterton (1874-1936) and his 1925
moon even to her very phases. The magnet- speculations on the nature of “dead things”. [2]
stone points to the pole star. These are
dead things, says Brutus, do living things likewise draw influences from the sky.”
— Jean Fernel (1548), On the Hidden Causes of Things, quoted by Charles Sherrington [1]

“A dead thing can go with the stream, but only a living thing can go against it.”
“Men believe that death is stronger than life, and therefore dead things must be stronger than living things; whether
those dead things are gold and iron and machinery or rocks and rivers and forces of nature. It may sound fanciful to
say that men we meet at tea tables or talk to at garden-parties are secretly worshippers of Baal or Moloch. But this
sort of commercial mind has its own cosmic vision and it is the vision of Carthage. It has in it the brutal blunder that
was the ruin of Carthage. The Punic power fell, because there is in this materialism a mad indifference to real
thought. By disbelieving in the soul, it comes to disbelieving in the mind.”
— Gilbert Chesterton (1925), The Everlasting Man [2]

See also
● Dead atom
● Dead chemical | an o -employed 19th century term (Ѻ)
● Dead energy | some type of feng shui spa al concept (Ѻ)
● Dead force | a Gottfried Leibniz concept (Ѻ)
● Dead matter
● Dead molecule
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Deanthropomorphize
In science, deanthropomorphize, in contrast to
anthropomorphize, a combination of de- a privative
connoting ‘absence of a quality’, the Greek anthropos,
meaning ‘man’, and morphe, meaning ‘form’, refers to the
process of removing human-biased notions and concepts
from the understanding of a subject.

Overview
The deanthropomorphize model is one of the stages of
human belief system development, following the
anthropomorphizing stage of theorizing about nature, e.g.
the Egyptians conceiving of universe creation/formation, i.e.
the Ennead of Heliopolis, in terms of the generations of god
families (see: Anunian theology), Johannes Kepler thinking
that each planet was ridden by an angel, or Rene Descartes’
human automaton actuating itself, etc., is the “deanthropize”
or de-anthropomorphizing stage of theorizing about nature,
according to which the human mind looking at nature has to
dehumanize its point of view. [1] To deanthropomorphize, in
short, means to free from anthropomorphic attributes or
notions; or to rid philosophy or science of anthropomorphic
beliefs or anthropomorphism. [2]
In 1882, American theologian Charles Shields referred to
the “deanthropomorphizing tendency” of modern science.
A physical chemist attempt to understand the phenomena
[3] In the 1920s, Australian-born British philosopher Samuel depicted in deanthropomorphized terms, namely those of
Alexander (1859-1938), noted space-time human existence
chemical thermodynamics.
theory philosopher, explained how humanity has had to
“deanthropize” itself, in regards to many of its belief systems. [1] In the 2011, Canadian chemists Peter Mahaffy, Bob
Bucat, Roy Tasker, et. al., in their textbook Chemistry: Human Activity, Chemical Reactivity, explicitly outline their
chemical language philosophy as follows: [4]
“We have taken great care in our use of language, terminology, chemical notation, and artwork to avoid confirming,
or worse still, generating misconceptions. We avoid, for example, language that suggests that a chemical species can
‘attack’ another molecule in some pre-destined way.”
A modern example of a deanthropomorphism or a "deanthropomorphism process" is the 21st century ridding or
jettisoning of the notion of ‘life’ (or theory of life) from the science, philosophy, and the humanities (see: defunct
theory of life) and residual effect classification of the ‘biology’, and its related bio- prefixed derivatives, as a defunct
term, upgraded or rather deanthropomorphized to chnopsology.

Quotes
The following are related quotes:
“There is only one method of apprehending the real nature of causality. This method is to begin with the world of
data which we possess, i.e. our experiences, to generalize, to eliminate as far as possible all anthropomorphic
elements and thus cautiously to elaborate an objective conception of causality. The many attempts which have been
made in this direction show us that the best approach to the concept of causality consists in attaching it to the
capacity of foretelling future events which we have acquired and tested in daily experience. And indeed there is no
better means of demonstrating the causal connection between two events than to show that the occurrence of the
one event can regularly permit us to forecast the occurrence of the other.”
— Max Planck (1936), The Philosophy of Physics [5]

“Our sixteenth-century Fernel viewed the body as a tenement for faculties. One faculty was that which actuated the
various bodily movements. Then came Descartes with is robot [see: Cartesian automata], a mechanism actuating
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itself. Such too had been Descartes’ thought with respect to the motions of the macrocosm. For Kepler still, a century
later than Fernel, each planet was ridden by an angel. Then later with the ‘reign of law’ that guidance became a
‘force’, e.g. gravitational. Today that ‘force’ has in turn disappeared. There remains a curvature of space. The human
mind looking at nature has had to dehumanize its point of view—it has, using Samuel Alexander’s word, to
‘deanthropize' itself. It has to dispense with ‘causation’, which is regarded as an anthropism, but is yet a final cause.
It is more faithful to William of Occam.”
— Charles Sherrington (1938), Man on His Nature [1]
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Death
In terminology, death is a defunct scientific term (see: defunct theory of life), of religio-mythology origin, formerly
defined as the termination of life, conceptualized to refer to a "special" end state (see: life principle) of conatus-like
existence of powered animated motile carbon-based or CHNOPS-plus based matter. [1]

Life terminology upgrades
As "chemistry does not know the word life" (see: defunct theory of life), as English physiologist Charles Sherrington
aptly put it in 1938, so to does chemistry not recognize the word "death". In this sense, in respect to post 2010
Hmolpedia and 2012 JHT terminology reform initiatives, a few water-testing stage death-upgrade chemical
thermodynamically neutral terms that have been used include:
● Died → Dereacted (Ѻ) ; Deboundstated
● Dead → Debounded; No reac on existence
● Death → Reaction end
Though, to note, it is difficult to find actual historical precedence in respect to reform of this specific term.

Cultural death
In 1944, American anthropologist Alfred Kroeber defined the death of a society or cultural “dying”, in what seem to
be physical chemistry terms, as follows: [6]
“Cultural dying is a replacement of most of the material and patterns with new material and patterns developed
within the culture, until after a sufficient length of time, the transformation is so great that it is descriptively more
useful to speak of the end product as a new culture, or one different from the original one.”
This is an intuitive view being that what are perceptually conceived as "biological entities", such as birds and bees,
are actually carbon-centric reactive molecules, formed through chemical reaction synthesis, and transformed likewise
in a reverse type of reaction, but do not actually "live" or "die", in a physical chemistry sense.

Heat death
In the 1850s, Scottish physicist William Thomson and German physicist Rudolf Clausius proposed the "heat death"
end state model of the universe. [3]
In 1944, Austrian physicist physicist Erwin Schrödinger defined death, thermodynamically, as "the dangerous state of
maximum entropy". [2] The study of what happens to a person when they die, according to the laws of
thermodynamics, is called cessation thermodynamics. [4]
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Author Stephen Haines, an engineer, management consultant, and human systems theorist, states, based on
extrapolations of the heat death theory, that entropy refers to the natural characteristic of all living systems to
eventually slow down and die. [5]

Quotes
The following are popular death quotes:
“Death is a stripping away of all that is not you. The secret of life is to die before you die—and find that there is no
death.”
— Eckhart Tolle (1997), The Power of Now (Ѻ) [7]
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Death drive
In psychodynamics, death drive or "death instinct" a theory which posits that
just as in chemistry how there exist drives or driving forces in both synthesis
(integration or formation) and analysis (dis-integration or dissolution,
debonding, decomposition, etc.) processes, so to must there exist equivalent
drives or driving forces for the reverse of the process of the synthesis,
combination, or formation processes that are often termed "life" for short.
American entropy in the social sciences scholar Eric Zencey summarizes things
as follows: [5]
“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).”
Zencey also comments that the thermodynamics of Freud’s work are more
generally summarized in Judith Winter’s 1971 “The Concept of Energy in
Psychoanalytic Theory”. [6]

Overview
The death drive theory, in particular, was posited by Austrian psychologist
Sigmund Freud in circa 1919 and based on the logic that that combination and
dissolution of elements into aggregate substances are balancing processes. In
his balancing of drives model, Freud postulated, in short, two basic human
drives: eros, the sex drive, and thanotos, the death drive. [1] Freud seems to
have culled his death drive theory from physical chemist, specifically the model
of decomposition or "dissolving of units", in his own words: [2]

A caricature (Ѻ) of Freudian death
instinct theorist Frank Sulloway, by
artist David Levine, for the 1996 The
New York Review of Books article “The
Roots of Radicalism” by Jarad
Diamond, in review of Sulloway’s new
book Born to Rebel: Birth Order,
Family Dynamics, and Creative Lives,
on why Theodore Kaczynski becomes a
“driven serial murderer”, whereas his
brother, who shares half his genes,
becomes normal. (Ѻ)

“Starting from speculations on the beginning of life and from biological parallels, I drew the conclusion that, besides
the instinct to preserve living substance and to join into ever larger units, there must exist another, contrary instinct
to seek to dissolve those units and to bring them back to their primeval, inorganic state. That is to say, as well as Eros
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there was an instinct of death. The phenomena of life could be explained from the concurrent or mutually opposing
action of these two instincts.”
The theory or the death drive, or todestribe in the original German, sometimes translated in English as ‘death
instinct’, although Freud seems to have employed both terms. The finalized version of Freud’s death drive theory was
published in his 1920 Beyond the Pleasure Principle. [4]

Schopenhauer
The development of Freud's death drive theory, in part, was said to have been influenced by the earlier ideas of
German philosopher Arthur Schopenhauer. In a 1919 letter, for instance, Freud wrote that regarding:
“The theme of death, [that I] have stumbled onto [is] an odd idea via the drives and [I] must now read all sorts of
things that belong to it, for instance Schopenhauer.”
This would implicate Freud’s concept of death or the will to death as the opposite of the will to life, in the
Schopenhauer sense, who taught that "death is the goal of life", or something to this effect. [3]

See also
● Heat death
● Hunger drive
● Sex drive
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Debates
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In thermodynamics, debates are various back-and-forth
discussions arising between scientists on various issues, in
the form of exchanged articles, letters, online threads,
response videos, or emails, etc.
“[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.”
— Matthias Ruth (1993), Integrating Economics, Ecology, and
Thermodynamics [3]

The adjacent video shows in an actual record spontaneously
formed street debate, which occurred in 2009 on the campus
of Penn State University, between a random opinionated
man who, using a contrived laymanized thermodynamics,
believes that the "law of entropy", as he puts it, applies to
humankind, and a group of four college students, who, using
folklore thermodynamics, rebut the mans position by using
the "closed system" response.

Above: a depiction of the main participants, namely
Darwin’s bulldog Thomas Huxley and Bishop Samuel of the
30 Jun 1860 Oxford evolution debate (Ѻ), held seven
months after the publication of Charles Darwin’s On the
Origin of Species; comparable, in terms of cultural
awareness, in some sense, to the 2009 Bill Nye vs Ken Ham
debate at the Creation Museum.

Overview
In the years 1750 to 1900, there was said to have been what was called the "extraterrestrial life debate", regarding
the existence or nonexistence of intelligent extraterrestrial life, involving thinkers such as Immanuel Kant, William
Herschel, Voltaire, Percival Lowell, among others, an idea which supposedly was crouched with embroiled tensions
with religion, supposedly because the possibility of life beyond earth, conflicted with the seven-days of creation view
of the Bible, the earth being at the center of the universe, with God creating vegetable life on day three, animal life
on day five, and human life (in his likeness) on day six. [1]
In 1833, the Whewell-Coleridge debate was launched when English science historian William Whewell and
English romantic philosopher Samuel Coleridge interjected into 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.
When protein was discovered in 1838 by Dutch chemist Gerhardus Mulder, who carried out elemental analysis of
common proteins and found that nearly all proteins had the same empirical formula, C400H620N100O120P1S1, the
discovery was said to have sparked a heated debate between the difference between "animal life" and "plant life" (or
vegetable life).
The ongoing existence of a "Maxwell's demon" debate is a sort of underground debate that originated in an
exchange of letters between Scottish physicists James Maxwell and Peter Tait in 1867, a discussion-debate that
eventually found its way into articles by others such Irish physicist William Thomson (1874), Hungarian-American
physicist Leó Szilárd (1929), and French physicist Léon Brillouin (1951), and others. In addition, any group or
conference about entropy, usually turns into a debate.
The 1874 to 1875 Tyndall-Stewart-Tait debate can be said to fairly well mark the start of the modern sciencereligion controversy.
The 1902 "what is entropy debate" was a debate on the nature of entropy involving a number of noted scientists,
including: Max Planck, Henri Poincare, Oliver Lodge, John Perry, Sydney Evershed, James Swinburne, and Oliver
Heaviside.
The 1971-2006 Rossini-Leonard-Wojcik debate, is a noted human thermodynamics debate on whether state
functions apply to the understanding of freedom and security in social life. The 2009 Moriarty-Thims debate was a
60-page thread discussion between a number of authors, thinkers, professors of physics and thermodynamics on
whether or not different arrangements of students in a field (close packed or spread out) has a thermodynamic
entropy or specifically whether a group of students has an entropy. Other debates, in the context of religious
thermodynamics, which tend to become intertwined with discussions on the first and second laws of
thermodynamics, include the famous ongoing creation-evolution debates. [2]
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Further reading
● White, Andrew D. (1896). A History of Warfare of Science with Theology in Christendom (Vol 1; Vol 2). Publisher.

Videos
● Anons. (2009). “Debate: Entropy Applies to Humankind?” (Ѻ), Penn State University, Feb 9.

Debonding
In chemistry, debonding is a term used to describe a decomposition or dissolution reaction or that in which an atom,
molecule, or species detaches from a host or surface. In human chemistry, the term is often used in reference to a
relationship breakup or the process in which a person slowly begins to leave a structure, such as an infant detaching
from a parent, a student leaving for college, a daughter leaving her birth family to start a family of her own, etc. [1]
Technically, a breakup in an intimate relationship involves the a weakening of the human chemical bond between a
attached pair A≡B of human molecules. The quintessential debonding process is a relationship break-up or divorce in
which a previously attached structure, e.g. a couple AB or friendship, detaches where person A begins to separate
from person B, as shown below:
AB → A + B (bond dissolution)
Debonding typically involves energy absorption, meaning that energy in the form of productive external work is being
used up negatively in the relationship, often via arguments, and is thus an "endergonic process". [1]

Sociology
One of the first to study the debonding process in human relationships was American sociologist Diane Vaughan as
discussed in her 1986 book Uncoupling - Turning Points in Intimate Relationships. [2]

Psychology
In relationships between a parent and a child, however, the a theory of "detachment" was outlined in the 1960s by
British developmental psychologist John Bowlby and his associate British psychiatric social worker James Robertson.
[3]
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Descartes, Rene
In science, Rene Descartes (1596-1650) (IQ:195|#13) (CR=242|17) was a French
physicist philosopher, a Ranker greatest mind (#36|656) noted for his 1637 Discourse
on Method, which introduced a number of topics, such as the Cartesian coordinate
system, automaton theory, vis viva discussions, and the proof that one exists,
embodied in the famous saying “I think, therefore I am”. Descartes is a top seven CoxBuzan genius.

Automaton
Descartes famously posited that a human was an automaton, a type of spring-loaded
machine, similar to animals, except in one respect, that it contained a "rational soul"
that could initiate volition of the body by its own accord. [4] This subject was picked up
later by John von Neumann in terms of free energy in the early 20th century. [1] As to
the automation of his animal machine concept, in regards to the functions of digestion,
nutrition, growth, respiration, and the beating of the heart, he states: [13]
“As far as these functions are concerned, it is not necessary to conceive any other vegetative or sensitive soul, nor
any other principle of motion or of life, than the blood and the spirits agitated by the fire which burns continually in
the heart, and which is in no wise different from the fires which exist in inanimate bodies.”

Death
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Descartes, similar to Thomas Hobbes, compared death to the stopping of a watch mechanism. [8] The following is
Descartes’ view on the matter: [9]
“The body of a living man (see: alive; living matter) differs from that of a dead man (see: dead; dead matter) only as
much as a watch or any other automaton when they are wound up differ from the same watch or automaton when
they are broken.”

Treatise on Man
Descartes’ circa 1633 Treatise on Man describes the human body as a machine, and investigates the movement of
the blood, animal spirits, the senses, hunger and thirst, digestion, and the brain and its functions. In this work, it is
said that he championed the full reduction of the human body to the phenomenon of matter in motion. [5] Of note,
originally Descartes had spent four years, in the 1630s, preparing a double treatise on “man” and “light”, but
withheld it from publication on learning how Italian physicist Galileo Galilei, in 1633, had been punished by the
church for his advocacy of the Copernican doctrine of the motion of the earth. Consequently, Descartes’ treatise on
humans was published post humorously in 1662. [6] The idea of the body as a kind of animal machine that functions
according to physical laws was an immense advance over the previous scholastic notions based on Aristotle, which
merely begged the question of how the various organs of the body work by stating that it is in their nature to perform
their specific functions.

Cartesian system
Descartes is also the eponym of the Cartesian coordinate system, a very prominent mathematical tool used in
thermodynamics, which was first introduced in one the appendices, entitled “On Geometry”, to his famous 1637
Discourse on Method,

Heat
Descartes' 1637 Discourse on Method contains a short chapter on “What do heat and light of fire consist in?”.
Descartes believed that heat was a free-floating "ethereal" substance that had neither weight nor mass and that cold
was caused by the recess receding that of ethereal substance, which agitated the little eel-like particles of bodies. [3]

Vis viva
In circa 1640 pre vis viva ideas in which he ruminated on the issue of what happens when a body, such as a hard
spherical ball, of mass m and speed v collides with another such body of different mass and speed. He concluded that
the quantity mv (now called momentum) would be conserved. In other words, according to Descartes, for two
colliding spheres the sum:

would be the same before and after the collision. In short, Descartes argued for a principle of conservation of motion,
where quantity of the product of the mass of a moving object by its velocity mv was thought to be conserved in
mechanical interactions. Descartes’ reasoning, however, was partly metaphysical and therefore not convincing. [2]

Atomic theory
In 1637, Descartes became one of the few scientists to revive Greek
philosopher Leucippus’ atomic theory, along with French mathematician
Pierre Gassendi (1649), English physicist Robert Boyle (1661), and English
physicist Isaac Newton (1686). Irish physicist John Tyndall (1874), to note,
states that Descartes rejected the Greek notion of the atom, because, supposedly, he argued, it was absurd to
suppose that God, if he so pleased could not divide an atom; Descartes, says Tyndall, puts in place of the atoms small
round particles and "light splinters", out of which he builds the organism. [13]

Chemical bonding
In circa 1625, Descartes was said to have used the hooked atom logic of atomic theory in which "hood-and-eye model
of atomic bonding", whereby a bond was said to form when the hook of one atom got caught in the eye of another
atom.
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Magnetism
In 1644, Descartes published his effluvia theory of magnetism—
supposedly based on Empedocles' theory of effluvia—which seems,
in some way, to have been a possible precursor to James Maxwell’s
1873 electromagnetic theory. [12]

Free will
From various unpublished manuscripts, it has been surmised that
Descartes worried the eventuality of mind initiating motion would
jeopardize his conservation principle and his entire mathematical
account of motion. [7] Descartes, in short, realized that his
conservation of momentum principle conflicted with the doctrine
of free will and internal choice.

Soul
Descartes was an early soul theorist, noted for his opinion that the
soul is located in the pineal gland: [10]
“My view is that this 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
Descartes' 1644 effluvia models of the magnetism
the earth (top) and a permanent magnet (bottom).
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 [12]
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.”
American physical organic chemist George Scott seems to think that this was Descartes' location for free will. [11]

Quotes
The following are noted quotes:
“If you would be a real seeker of truth, you must at least once in your life doubt, as far as possible, all things.”
— Rene Descartes (c.1620) (Ѻ)
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Deconversion
In terminology, deconversion refers to the reverse of the conversion into
religious belief; a removal of religious belief, practices, and faith from one's
mind.

Theism → Atheism | Documentaries
In 2004, American Christopher Redford, aka evid3nc3, engaged into the
deconversion, from a devout Pentecostal Christian (2001) to that of an
“evidence-based secular humanist (2013), all of which is documented in his
2009 to 2012 “Why I Am No Longer a Christian” video series (see: Redford
deconversion model). In 2008, American Daniel Sulzbach, aka MrRepzion,
engaged into the atheism-curious stage, and the documented his deconversion,
via YouTube, in going 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. In 2012, American Seth Andrews, a former dinosaur Ark
believing Christian radio talk show host turned reason-based atheism, nowcurator of TheThinkingAtheist.com and corresponding video-producing The
Thinking Atheist, a top 20 YouTube atheism channel, published his Deconverted:
a Journey from Religion to Reason, discussing insights such as: [1]

American Seth Andrew's 2012 details
his deconversion from being a
dinosaur Ark believing Christian radio
talk show host to reason-based
atheism. [1]

“The [moniker] ‘thinking atheist’ simply reflects the fact that my own liberation came when I stopped assuming and
broke the chain of inherited belief through reason, curiosity and common sense. My freedom came when I began
thinking for myself.”
(add discussion)

Research
In 2014, Christian-to-atheism deconverter Kristi Winters made a two-part video on “deconversion research.” (Ѻ)(Ѻ)

Atomic theory | Belief conversion
In science, deconversion-like comparison example can be noted in comparing Ernst Mach and Wilhelm Ostwald, and
how the latter deconverted to belief in atomic theory, whereas the latter would not make the conversion.

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 may not have to be gone over again.”
— Gerald Massey (1883), The Natural Genesis
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External links
● Main – De-conversion.com.
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Definitions of life
In science, definitions of life, or "life definition" model, as
contrasted with the life principle approach, refers to lists
or collections of comparative attempts to define or
quantify the term "life" or the theory of life by a set of
criterion or specifications.

Overview
In 2000, a “What is Life?” conference was held in Modena,
Italy, attended by about a hundred scientists, philosophers,
and theologians, during which a debate erupted in respect
to what the first form of life was and definitions of life. [1]
Soon thereafter, various scholars began to amass and
analyze lists of definitions of life, including: one by Russian A 2012 Wordle scramble representation of terms, by Uwe
bio-chemist (chnops-chemist) Vladimir Kompanichenko,
Meierhenrich, surrounding the ongoing definitions of life
two versions by American bio-logist (chnops-ologist) Radu debate. [7]
Popa (40-definition, 2002; 90-definitions, 2004), one by
Italian embryologist Marcello Barbieri (60-definitions, 2003), and one meta-analysis list by Russian-born Israeli
molecular bio-physicist (chnops-physicist) Edward Trifonov (123-definitions, 2011). [2]

Kompanichenko’s list
Vladimir Kompanichenko: 63-definitions, 2002. [8]
(add)

Popa’s list
Radu Popa: 40-definitions, 2002 (pre-print); 90-definitions, 2004. [3]
(add)

Barbieri’s list
Marcello Barbieri: 60-definitions, 2003. [4]
(add)

Trifonov’s list
Edward Trifonov: 150-definitions (Popa list + Barbieri list); 123-definitions (non-redundant), 2011. [5]
(add)

Analysis
The following table, compiled by Trifonov, shows the combined vocabulary of words used in the 60-definition set of
Barbieri and the 90-definition list of Popa, yielding a non-redundant total size of 123 definitions:

The following shows the same table, albeit organized by common group:
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The first categorical grouping is but a grouping of what is called the circular definition technique, plain and simple:
“What about other definitions of life? (Wordle scramble) Wikipedia, for example, posts that Life is a characteristic
that distinguishes objects that have self-sustaining biological processes from those which do not. The difficulty with
this definition is that it refers to biological processes. Biology – as explained by Wikipedia – is defined as the study of
life. Here we turn in a circle. This is elegant but not helpful.”
— Uwe Meierhenrich (2012), “Life in its Uniqueness Remains Difficult to Define in Scientific Terms” [7]

The use of the prefix "self-" in the sixth dominate group (reproduction) is but code for perpetual motion of the living
kind, and hence not acceptable scientifically, because perpetual motion does not exist. The fifth dominate group
(complexity) is but a meaningless word-helot way of camouflaging emptiness of content (i.e. complexity theory), the
concept of "information", for example is not an SI unit, hence not quantitative. The rest are all about relatively
acceptable, the central issue with them all is that they each in turn begin to fall apart as one descends down the great
chain of being into the pure fermion (matter) boson (energy) realm of atoms, molecules, and reactions, at or about
the virus so-called life/non-life divide, at which point confusion sets in, after which one is forced to take recourse in
(a) panbioism, (b) emergence, or (c) defunct theory of life, only the latter of which is the correct option, being that
the middle choice it but soft-panbioism, according to which one has concede to the conclusion that the hydrogen
atom is sort of alive, which is but a "recital that trips along simply as a fairly tale" as Charles Sherrington put it.

1122

Hmolpedia

Discussion
In 2008, American physicist Michael Brooks summarized how
traditionally there have been three ways to unravel the
essential nature of life: first, find and quantify the supposed
“origin” point of life; second, build something that is
supposedly “alive” from scratch; third, is the definition
method. Brooks comment, in summary of the three, that the
latter is widely admitted to be a dead end: [6]
“[The third option to unraveling the essence of life is] to sit
down and think about what exactly is it that marks the
difference between living [matter] and nonliving matter and
come up with the definition of life. It is this latter path that is
perhaps the most well trodden. It is also the one widely
admitted to be a dead end.”

A YouTube video of the famous "Businessman's Special"
riddle, aka the missing dollar bill puzzle, the punchline of
which is that "there is NO missing dollar bill!", which is the
about the same punchline to the what is life riddle, which
is that "there is NO such thing as life!", it is a religiomythology concept, not a term not recognized by physical
science, explicitly stated in 1938 by English physiologist
Charles Sherrington, because it is something that does not
exist, as Serbian electrical engineer Nikola Tesla stated
correctly in 1915 (see: defunct theory of life).

The answer, in short, as to why the definition method is a
dead end is that searching for the definition of life is akin to
searching from the missing dollar bill in the famous
“businessman’s special joke”, wherein the punch line is that
“there is no missing dollar bill!”, it’s a play on words and math
angled so to trick the person into thinking there is a missing dollar bill. The same is the case with the search for a
definition of life, wherein the punch line is that there is no such thing as “life”, just as there is no missing dollar, both
are things the inquisitor are “told” exist, but in reality do not exist.
The latter takes a bit longer to see through the riddle, being that we as a lineaged culture having been told that
life exists for some 5,000+ years now, since at least the time of Heliopolis creation myth (3,1000BC), i.e. sun life death
theory (Ra theology), assumed logic which has been passed down to us from our parents and culture, through
generally the Ab-ra-ham-ic theologies and B-ra-hma-ic theologies, a group which dominates the thinking mindsets of
over 75-percent of the modern world, but a concept not in accordance with modern physical science, which “does
not recognize the term life” as Charles Sherrington famously put, in respect to chemistry, it in 1938:

See also
● Life terminology upgrades
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Defunct theory
In science, a defunct theory is a theory that has become obsolete, disproved, irrelevant, non-functional, superseded,
and or replaced by a newer theory, generally owing to newer insights and or scientific discoveries that invalidate the
former.

List
The following are noted defunct theories:
Theory

Reign

Superseded by

Transition

Nearly perfect vacuums
can exist (although some
contend that recent
particle physics theories
abrogate this view)

Nature abhors a
vacuum

Sulphur principle

1524c.1669

Terra pinguis
theory

1669-1703 Phlogiston theory

Terra pinguis theory

Phlogiston theory 1703-1787 Caloric theory

Disproved by

Galileo Galilei
Evangelista
Torricelli
Blaise Pascal
Otto Guericke
c.1669

Johann
Becher

16971703

Georg Stahl

17681787

Antoine
Lavoisier

1802

Comment (to Napoleon): “I
had no need of that
Pierre Laplace
hypothesis.” See: Napoleon
Laplace anecdote
Comment: “None are so
hopelessly enslaved than
those who believe they are
free.” (c.1809); see Elective
Affinities.

God

Matter (fermions),
energy (force) (bosions),
vacuum, and laws (of the
universe) defining their
operations.

Free will

Affinities, exchange
force, readiness
potential, induced
movement, etc.

17991809

Johann
Goethe

Caloric theory

1787c.1824

Heat as motion,
mechanical equivalent of
heat, kinetic theory,
entropy, photon, Bohr
model, retinal molecule
model (of movement)

17981865

Benjamin
Thompson
Humphry
Davy

Vitalism
(life force)

Physical-chemical
1771-1842
explanations (although
(although
the origin of life issue
derivatives
remained, i.e. "life" vs.
remained)
"non-life" divide or gap).

Origin of life

18th
century up
into 1916 There is no origin.
(and
further)

Life

3100BC2009

Defunct theory of life

Comment

Emil
1828Reymond
early
Ernst Brücke
20th
Hermann
century
Helmholtz

1916

William Sidis

1925- Nikola Tesla
ongoing Libb Thims

See: Helmholtz school and the
1842 Reymond-Brucke oath.
Summary: “Our theory of the
origin of life is that there is no
origin, but only a constant
development and change in
form.”
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Further reading
● Bothamley, Jennifer. (2002). Dictionary of Theories: One Stop to more than 5,000 Theories. Visible Ink Press.

External links
● Defunct theories (quiz) – Sporcle.com.
● Superseded scientific theories – Wikipedia.
● Obsolete scientific theories (category) – Wikipedia.

Defunct theory of
life
In science, the defunct theory of life, or its
synonym "life does not exist" (Alfred Rogers,
2010), is the conclusion—correctly, the
technical solution to the great problem of
natural philosophy (aka the abiogenesis
problem)—first stated, partially, in 1915 by
Serbian-born American electrical engineer
Nikola Tesla, that: [16]
“There is no thing endowed with life.”
Pictorially, the defunct theory of life—similar,
by comparison, to how Einstein in 1905
disabused the notion of 'ether', the medium in
which electromagnetic waves were thought to
be propagating, from physics—is the view that
the "theory of life", from a physical science
point of view, is defunct (something that does
not exist), according to which the assertion
that the hypothesized life-from-nonlife
demarcation, gap, boundary, or emergence
point or region, said to have occurred 3.85
billion years ago, does not exist:

Top: defunct theory of life theorists. Bottom: first page of 16 Mar 2009
JHT article "Life: a Defunct Scientific Theory?", by American chemical
engineer Libb Thims, a summary of a letter, originally sent to Russian
physical chemist Georgi Gladyshev (02 Jan 2009), introducing the newly
concluded view that the theory of "life", particularly in the context of
molecular evolution tables (and attempts to decide which rows have "life"
and which do not), does not hold up in modern physical science; a
reactionary response to heated discussions with (a) Gladyshev, and his
1978 hierarchical thermodynamics theory of life, (b) Indian chemical
engineer DMR Sekhar, and his 2007 genopsych anti-entropy theory of life,
and (c) American chemical engineer Ted Erikson's and his 2005 Planckscale panpsychism (or panexperientialism) awareness theory of life (a
panbioism theory). [1]

Nor does the alternative panbioism "everything is alive" position hold, namely: the hydrogen atom is not alive nor
sort of alive (which results from the so-called gradual emergence theory); whereas, correctly, what was previous
considered “alive” or life is now understood as being but a powered animation-energy property of columns 14 and
15, respectively, of the periodic table (see: hmolscience periodic table), of heated gravitationally-bound systems, in
the so-called habitable zone around stars, the latter chemical thermodynamics-based descriptions superseding and in
fact supplanting the former, thus classifying the religio-mythology based "life theory" model as a defunct, non-
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tenable, specifically a non-chemical thermodynamically recognized paradigm, a "perpetual motion of the living kind"
theory, in technical speak.
This discerning view was first grappled with cogently by French physician Jean Fernel (1548), Germans
polyintellect Johann Goethe (1770-1809) and physicist Karl Pearson (1900), later by Englishman physiologist Charles
Sherrington (1938) and geneticist Francis Crick (1966), and eventually classified, in full thermodynamics journal article
format, as a “defunct” scientific theory by American electrochemical engineer Libb Thims in 2009.
In other words, the theory (theory of life) that something exists in the universe termed "life", and the related
synonyms: living matter, living system, living being, alive, living thing, life force, life principle, living energy, living
organism, living molecule, vegetable life, etc., and in particular the premise of a start second to the so-called "origin
of life" second, are defunct and obsolete and the term "living" does not conform to modern physical science. The
defunct classification was first enunciated by English physiologist Charles Sherrington, in his 1938/39 Man on His
Nature lectures turned book, as follows: [10]
“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 keen words of Sherrington, is a ‘recital that trips along simple
as a fairy tale.’
In the molecular evolution table and evolution timeline perspective, wherein each step in the evolution process is
viewed as a specific step in the contiguous chemical reaction mechanism on going from the hydrogen atom to the
human molecule (person), in the course of the dynamics of the universe, the view emerges that a moving molecule,
however complex be its movement, retinal molecule (bending molecule), walking molecule (surface moving
molecule), cell molecule (boundaried molecule), fish molecule (aquatic reactive turnover rate molecule), etc., must
be discarded as an outdated and defunct scientific theory (a religious neoplasm carryover; generally derivative of the
(Egyptian based) Ab-ra-ham-ic/B-ra-hma-ic creation myths: creation by divine breath or creation by clay theory, etc),
which dominate underlying belief systems of near to ninety-percent of the world's mindsets.

Things we were taught as children
See main: Belief system (child)

The following is an outline of the different “big question” coming into being stages of a typical child, up through
adulthood, ending, supposedly, with Jean Paul Satre’s Being and Nothingness and existentialism, according to the
2010 views of American economist Jeremy Rifkin: [38]

The issue here is that before age 3-5 the average person, according to modern religio-mythology belief system
classifications, is taught/told about where they come from according to the god/spirit/life force models—91 percent
of Americans for instance believe in one of these life theory models—based Abrahamic/Brahmaic, aka Anunian
theology rooted, belief system (below left), about which over 72 percent of the modern world adheres to, which does
NOT corroborate with the modern physical science belief system (below right), according to which humans are 26element "molecules" (human molecules), that were "synthesized" (not born), "reactive" (not alive), and in the end
"analyzed" (do not die), as is the case for any other animate atomic geometry in the universe that comes into and out
of "bound state" existence.

Empedocles
Greek standard model philosopher Empedocles, as summarized by Scottish engineer and comparative religions
scholar James Forlong (1906), held that people were but comprised of four types of atoms, two forces, and that “and
life and death are mere questions of mixture and separation.” [46]

1126

Hmolpedia

Fernel | Aristotle on innate heat
In 1548, French physician philosopher Jean Fernel, in his On
the Hidden Causes of Things, digs into Aristotle’s assertion
that the solution to the what is life problem is to be found in
or attributed to "heat" or innate heat, via a Platonic-style
dialogue of sorts between the three fictional friends,
Eudoxus, Brutus, and Philiatros, an example ripe and erudite
dialogue of which is as follows:

French physician philosopher Jean Fernel, in his 1548 On
the Hidden Causes of Things, seems to have been the first
“The stone selenite holds the image of the moon even to her to question Aristotle’s assertion that the nature of “life” vs
very phases. The magnet-stone points to the pole star. These “death” is to be found in heat, or rather “innate heat”,
are dead things, says Brutus, do living things likewise draw
supposed to be of a class above that or different in nature
influences from the sky.”
for the heat of fire.

Here we see Fernel discussing so-called "dead things" in the pre electromagnetic field theory days, very impressive.
Fernel, moreover, goes on to say:
“Did not Aristotle well and truly say, and leave it written for all posterity, that: ‘Heat is the condition of life’?”
Following this, however, Fernel lapses to the side of error, with his siding with Aristotle comments about how “innate
heat is superior to elemental heat”, how “innate heat is not of the same nature as fire”, thereafter lapsing into vital
heat dualism type of argument. Whatever error we may attribute to Fernel, at this period in history, we commend
him for broaching the problem; for it was is proselyte Charles Sherrington, discussed below, who ripped the problem
wide open, leaving no only the path forward available.

Diderot’s dialog
In 1769, French materialist philosopher Denis Diderot penned
is Platonic dialogue stylized D’Alembert’s Dream, in which the
character D’Alembert, modeled on his associate French
mathematician Jean D'Alembert (1717-1783), outlines
material, atheistic view of the universe, and on the puzzle of
the origin of life tries to reason how an animal can be
constructed from the union of so-called dead or inert atoms
French materialist philosopher Denis Diderot grappled with
and molecules to form that he calls ‘living points’ or ‘living
what he called the “living point” issue, problem, or paradox
molecules’ to then form what he calls a ‘living unity’, which is in his 1769 D’Alembert’s Dream, via Platonic dialogue style.
summarized as follows: [28]
“Nothing at first, then a living point … Another living point attaches itself to this one, and then another—and from
these successive conjoinings a single living unity results, for I am certainly a unity …. It’s certain that contact between
two living molecules is something different from the contiguity of two inert masses … and this difference—what
could it be? … a customary action and reaction … That way everything comes together to produce a sort of unity
which exists only in an animal … My goodness, if this isn’t the truth, it’s really close to it.”
Here, in modern retrospect terms, we see the same issue arising in the study and construction of molecular evolution
tables (shown below), according to which the top row is the hydrogen atom (a bound state entity “not” considered to
be alive) and in which successive descending rows are larger molecular structures “synthesized” from the hydrogen
atom or its derivatives (the other 91 naturally-occurring elements), according to which one is forced into addressing
the question as to what row one is assign as the first atomic life—after which, following introspection, one is forced
to side with the defunct theory of life perspective and in its place the induced movement / animate perspective. In
any event, the Diderot's dialog is fairly impressive for such a time period. The view or conclusion that "life" is a
defunct, i.e. untenable, concept is not a view one immediately is able to jump to—although we do see Diderot
teetering close to this view in his "my goodness, if this isn’t the truth, it’s really close to it" comment. German
polymath Johann Goethe was the first to actually venture down this road.
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Goethe | Metamorphosis theory
In circa 1770, German polyintellect Johann Goethe grasped
the following discerning view about the movements around
him: [40]
“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.”

In circa 1770, German polyintellect Johann Goethe began
to search for a secret principle that would explain nature,
whether “living or lifeless, animate or inanimate”, as he
put it; by the time of his 1809 Elective Affinities, was
vacillating on whether or not to attribute life/death
properties and descriptions to chemicals, such as calcium
carbonate (CaCO3) or sulfuric acid (H2SO4); as humans and
human associations, in his view, are but larger time
“metamorphosized” versions of smaller reactive chemicals.

This being retrospect autobiographical comments on youth and his search for "secret principle" of the universe (see:
timeline).
In his 1809 physical chemistry based novel Elective Affinities (P1:C4), through the Platonic dialogue lecture
discussions of the character the Captain, who is said to have recently studied the latest physical chemistry methods,
we find a discussion of the reaction between limestone, i.e. calcium carbonate (CaCO3), and sulfuric acid (H2SO4)
which upon contact yields gypsum (CaSO4·2H2O), in the form an aqueous crystal, and carbon dioxide (CO2) gas, a
reaction that is compared and contrasted with the reactions that are occurring between the main characters in the
novel: Charlotte (carbon dioxide), Edward (lime), Captain (sulfuric acid):
“What we call limestone is more or less pure calcium oxide intimately united with a thin acid known to us in the
gaseous state. If you put a piece of this limestone into dilute sulfuric acid, the latter will seize on the lime and join
with it to form calcium sulfate, or gypsum; that thin gaseous acid, on the other hand escapes. Here there has
occurred a separation and new combination, and one then feels justified even in employing the term ‘elective
affinity’, because it really does look as if one relationship was preferred to another and chosen instead of it.”
The modern chemical equation for the limestone sulfuric acid reaction is shown below; a video of reaction of calcium
carbonate chips with sulfuric acid is shown to the right —which shows that in the course of 13-minutes, the “extent”,
symbol ξ, pronounced xi or “zi”, starting from an initial 50 grams total of reactant remains, only 49.13 grams remain,
measurable by the scale, meaning that 0.83 grams of carbon dioxide gas was produced as reaction product:

?
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The Captain, elaborating on the above comparison of humans to chemicals and human relationship interactions to
chemical reactions, continues (James Froude translation, 1854) onward in his discussion as follows:
“You ought yourself to see these creatures, which seem so dead, and which are yet so full of inward energy and
force, at work before your eyes. You should observe them with a real personal interest. Now they seek each other
out, attract each other, seize, crush, devour, destroy each other, and then suddenly reappear again out of their
combinations, and come forward in fresh, renovated, unexpected form; thus you will comprehend how we attribute
to them a sort of immortality—how we speak of them as having sense and understanding; because we feel our own
senses to be insufficient to observe them adequately, and our reason too weak to follow them.”
Alternatively (Reginald Hollingdale translation, 1971):
“One has to have these entities before one’s eyes, and see how, although they appear lifeless, they are in fact
perpetually ready to spring into activity; one has to watch sympathetically how they seek one another out, attract,
seize, destroy, devour, consume one another, and they emerge again from this most intimate union in renewed,
novel and unexpected shape: it is only then that one credits them with an eternal life, yes, with possessing mind and
reason, because our own minds seem scarcely adequate to observing them properly and our understanding scarcely
sufficient to comprehend them.”
Here we see Goethe, who founded the science of human chemistry with these bold statements, teetering on the
defunct theory of life solution, albeit on the panpsychism (atoms have mind) / panbioism (atoms have life) /
panexperientialism (atoms have sense and or experience) tentative side of the suppositional fence; similar to the way
in which Libb Thims was indecisive on this issue, prior to the 2009 arrival at the defunct view—after which the correct
view was seen to be the extrapolate up approach, rather
than the extrapolate down view.

Tyndall | Dead atoms argument
See main: Dead atom

In 1874, Irish physicist John Tyndall gave his infamous Belfast
BAAS Address, wherein he rips away at the ‘dead atoms’
argument (i.e. how did life arise from dead atoms?)—often
found used today (e.g. Christian de Quincey, 2002)—via
Platonic dialogue using Greek atomic theorist Lucretius as
one of the protagonists: [29]
In 1874, Irish physicist John Tyndall dug into the "dead
atoms" argument, by asking how sensation, thought,
emotion can arise from "dead" carbon, hydrogen, oxygen,
“You are a Lucretian, and from the combination and
nitrogen, and phosphorus
separation of insensate atoms deduce all terrestrial things,
including organic forms and their phenomena. Let me tell
you, in the first instance, how far I am prepared to go with you. I admit that you can build crystalline forms out of this
play of molecular force; that the diamond, amethyst, and snow-star are truly wonderful structures which are thus
produced. I will go further and acknowledge that even a tree or flower might in this way be organized. Nay, if you can
show me an animal without sensation, I will concede to you that it also might be put together by the suitable play of
molecular force.
Thus far our way is clear; but now comes my difficulty. Your atoms are individually without sensation, much more
are they without intelligence. May I ask you, then, to try your hand upon this problem? Take your dead hydrogen
atoms, your dead oxygen atoms, your dead carbon atoms, your dead nitrogen atoms, your dead phosphorus atoms,
and all the other atoms, dead as grains of shot, of which the brain is formed. Imagine them separate and
sensationless, observe them running together and forming all imaginable combinations. This, as a purely mechanical
process, is seeable by the mind. But can you see, or dream, or in any way imagine, how out of that mechanical act,
and from these individually dead atoms, sensation, thought, and emotion are to arise?”
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Though difficult to see, at this point, the “dead atoms” concept is a forced contrivance a forcing of the religiousmythology view (life/death theory) into chemistry (atomic theory), of which the latter is hard science, the former
mythology, primarily Egyptian mythology. Some, such as Goethe (above), approach the question, with inquisitive
caution, and tend to side with physical chemistry (e.g. moral symbols); others, with human-grandeur ideals, may tend
to slip into the "pan-views", i.e. panpsychism, panbioism, panexperientialism, etc., perspective, concluding that the
hydrogen atom is alive, as is all the universe, or variants of this position. An example of the latter position is German
polymath Gottfried Leibniz, who to rid himself of the problem of deriving life from death, displaced Greek atoms with
his theory of “monads”, out the summation and integration of which he supposed all the phenomenon of life—
sentient, intellectual, and emotional—to arise.

Pearson | Dead mechanism | Extrapolate down
In 1885, English physicist philosopher Karl Pearson, in his
"Matter and Soul" lecture (a physicalist reaction against
English statesman William Gladstone’s creationism article),
gives us the following very telling argument, wherein he puts
the extrapolate down argument in the form of an Aunt Sally
in regards to consciousness and life (as a mechanism),
supposedly, arisen from "dead mechanism": [44]

In 1885, English physicist Karl Pearson cleverly used the
extrapolate down method to ridicule the assumption that
humans have the properties of life and consciousness,
which by continuity are supposed to have arisen from dead
mechanism at or below the level of the cell, which results
in the ‘absurd’ conclusion that matter is conscious.

“But I fancy one of you objecting: This may be very true, but
it neglects the fundamental distinction between matter and
life, namely the phenomenon of consciousness. Very good,
my dear sir, let us endeavour to analyse this phenomenon of
consciousness, and see whether denying consciousness to
matter may not be just as dogmatic as asserting that matter possesses it. Now let me ask you a question: Do you
think I am a conscious being, and if so, why? The only answer you can give to that question will be agnostic. You really
do not know whether I am conscious or not. Each individual ego can assert of itself that it is conscious, but to assert
that that group of sensations which you term me is conscious, is an assumption, however reasonable it may appear.
For you, sir, I and the rest of the external world are automata, pure bits of mechanism; it may be practically advisable
for you to endow us with consciousness, but how can you prove it? You will reply: I see spontaneous actions on your
part, similar to those I can produce myself. I am compelled by analogy to endow you with will and consciousness.
Good! you argue by analogy that I have consciousness; you will doubtless grant it to the animal world; now you
cannot break the chain of analogy anywhere till you have descended through the whole plant world to the simple
cell, there you find apparently spontaneous motion and argue life—consciousness. Now I carry your argument a step
further and tell you that I find in the ultimate atom of matter most complex phases of motion and capacity for
influencing the motion of others. All these things are to me inexplicable. They appear spontaneous motion; ergo by
analogy, dear sir, matter is conscious.
Now the only thing, which I am certain is conscious, is my own individual ego; I find nothing, however,
more absurd in the assertion that matter is conscious, than in the assertion that the simple cell is
conscious, or working upwards that you are conscious. They are all at present unproven assertions. That matter is
conscious is no more nonsense than that life is mechanism; possibly some day, as the human intellect develops with
the centuries, we may be able to show that one or other of these statements is true, or more probably that both are
true.”
This is excellent discernment indeed, particularly for a 28-year old. Here, Pearson sets up the Aunt Sally, in regards to
which statement is true, for some ‘intellect’ in the coming centuries to knock down, an act that would not occur until
some 124-years later (Libb Thims, 2009). Here we may recall the circa 1932 comment by Albert Einstein (see:
Einstein-Murphy dialogue), who, as noted below, read Pearson, that attributing something like free will to the routine
processes of organic nature is “not merely nonsense. It is objectionable nonsense.”
In 1900, Pearson, in his Einstein-recommended (see: Olympia Academy) Grammar of Science, penned two chapters
on the numerous inconsistencies resulting from the collision of physical science with biological science; to cite a few
excerpts: [24]
“There is no single sense impression which can be said to be that of life.”
“How, therefore, we must ask, is it possible for us to distinguish the living from the lifeless if we can describe both
conceptually by the motion of inorganic corpuscles?”
“Those who believe that the organic has been developed from inorganic, that living has proceeded from dead
‘matter’ [dead matter], may then assert that there must be in matter ‘something-which-is-not-yet-life-but-whichmay-develop-into-life’, and may fitly term this side of matter supermateriality.”
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Pearson, in short, goes fairly deep into the problem, nearing
the point of solution.

Tesla's forces view
Serbian-born American electrical engineer Nikola Tesla’s
views are very similar to those of German polymath Johann
Goethe, being that Tesla read the philosophy of Goethe (see:
Goethean philosophy) to the exclusion of all other
philosophies. The following is the famous opening section
from Tesla’s 1915 New York American article “How Cosmic
Forces Shape Our Destines”, which extols a mixture of the
In 1915, Serbian-born American electrical engineer Nikola
defunct theory of life and the panbioism perspective, i.e. the Tesla, in his “How Cosmic Forces Shape Our Destines”,
stated as a matter of fact that “there is no thing endowed
everything is alive point of view, to some extent: [16]
with life”, and that all that exists is motion resulting from
upset cosmic balances. Tesla, however, avers to an extent
“Every living being is an engine geared to the wheelwork of
by attaching this to a panbioism conclusion.
the universe. Though seemingly affected only by its
immediate surrounding, the sphere of external influence extends to infinite distance. There is no constellation or
nebula, no sun or planet, in all the depths of limitless space, no passing wanderer of the starry heavens, that does not
exercise some control over its destiny—not in the vague and delusive sense of astrology, but in the rigid and positive
meaning of physical science.
More than this can be said. There is no thing endowed with life—from man, who is enslaving the elements, to
the humblest creature—in all this world that does not sway it in turn. Whenever action is born from force, though it
be infinitesimal, the cosmic balance is upset and universal motion result.
Herbert Spencer has interpreted life as a continuous adjustment to the environment, a definition of this
inconceivably complex manifestation quite in accord with advanced scientific thought, but, perhaps, not broad
enough to express our present views. With each step forward in the investigation of its laws and mysteries our
conceptions of nature and its phases have been gaining in depth and breadth.
In the early stages of intellectual development man was conscious of but a small part of the macrocosm. He
knew nothing of the wonders of the microscopic world, of the molecules composing it, of the atoms making up the
molecules and of the dwindlingly small world of electrons within the atoms. To him life was synonymous with
voluntary motion and action. A plant did not suggest to him what it does to us—that it lives and feels, fights for its
existence, that it suffers and enjoys. Not only have we found this to be true, but we have ascertained that even
matter called inorganic, believed to be dead, responds to irritants and gives unmistakable evidence of the presence
of a living principle within.
Thus, everything that exists, organic or inorganic, animated or inert, is susceptible to stimulus from the outside.
There is no gap between, no break of continuity, no special and distinguishing vital agent. The same law governs all
matter, all the universe is alive. The momentous question of Spencer, "What is it that causes inorganic matter to run
into organic forms!" has been answered. It is the sun's heat and light. Wherever they are there is life. Only in the
boundless wastes of interstellar space, in the eternal darkness and cold, is animation suspended, and, possibly, at the
temperature of absolute zero all matter may die.”

The first two paragraphs, of this opening article section, corroborate with the now confirmed and accepted 2009
defunct theory of life, i.e. that life is something that does not exist. Very deep insight indeed. In the last paragraph we
see Tesla: conclude that the unbridgeable gap model is bunk (correct), that vitalism is bunk (correct), that the same
law (thermodynamics) governs all matter (correct), discuss the heat death theory (seems cogent), and attempt to
give his solution to the Spencer-version of the great problem of natural philosophy (close). In the last of these,
however, his mention that "all the universe is alive" (incorrect) is one step away from the rigid physical science
defunct view of life, namely that correctly "nothing in the universe is alive" (correct). When one first delves into the
matter, such as via descent down to smaller scales, e.g. as viewed on the molecular evolution table or evolution
timeline, the first possibility that comes to mind, knowing that atoms and nucleons are teeming with movement and
activity, is to conclude that "all is alive" in some sense of the matter. This view, however, does not hold water in the
long run after which one concludes that the "all is alive" possibility is an anthropomorphism and that correctly what is
needed is a deanthropomorphism.
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Sherrington
In 1937-38, English physiologist
Charles Sherrington, in his
Edinburgh University Gifford
Lectures turned book Man and His
Nature (1940), in his
lecture/chapter three "Life in
Little", seems to have been the first
to dig into the issues and
irreconcilabilities with the term life
in the modern general chemicalphysics-thermodynamics
perspective:

In 1940, English physiologist Charles Sherrington (left) published his Man on His Nature,
based his University of Edinburgh Gifford Lectures (1937-1938), wherein he
vociferously, assiduously, and densely rips apart all of the various absurdities resulting
when the numerous life-centric anthropomorphisms are carried down to the chemical
level, where chemistry and physics rule. In 1966, English molecular geneticist Francis
Crick (right), in his Of Molecules and Men, similar to Sherrington, grappled with the
"Chemistry does not know the word men arising from atoms and molecules issue, concluding that the term "alive" needs to
be abandoned (see: life terminology upgrades).
life."

A full read of the Sherrington's Hmolpedia article is requisite here, as Sherrington gives keen discernment.

Crick
In 1966, English molecular geneticist Francis Crick, in his Of Molecules and Men, delved into the question of neovitalism and gives his cogent view that: [35]
“Let us abandon the word ‘alive’.”
A full read of Crick's Hmolpedia article is requisite here, as he comes very close to the complete abandonment of the
theory of life.

Intermediate views
In 1818, Scottish moral philosopher Francis Macnab, in his religion and
science reconciliation attempting treatise A Theory of the Moral and
Physical System of the Universe, arrived at the following rather
hilarious logic: [49]
§40. Between matter and mind, there is, as I have said, a perfect
antithesis or contrast (§2-3). The first is passive, the second is active;
the first is acted upon by general laws, the second acts by its own
particular volition; the first is dead, the second is alive. But, between
the animal spirit, and the inanimate clod, there is a middle state
partaking of both. It is neither a passive, inert substance, nor is it an
active living principle. The growing plant is not dead, neither is it alive.
It has no volition, like the animal spirit, neither is it under the
dominion of those general laws which operate upon inanimate matter.
It possesses a kind of life or vitality, depending upon the influence of
the sun, which seems, in a special manner, to rule over the vegetable
kingdom, and inspire and quicken it. Accordingly, the sun may be said
to the soul of the vegetable world. In his presence they live; in his
absence they sleep, or die.

One of Scottish moral philosopher Francis
Macnab’s arrived at absurdities, i.e. that growing
plants are neither alive nor dead, an
intermediate view to the defunct theory of life,
resulting from his 1818 attempt to reconcile
religious theory (Biblical views) with modern
science (fossil evidence, Copernican system, law
of gravitation, atomic theory, chemistry, etc.).
[49]

§41. But though we can thus discern, by our outward senses, not only the organic bodies of vegetables, but also the
glorious luminary which quickens them, we cannot thus discern the principle which quickens the organic bodies of
animals: for every animal is quickened by a principle which belongs to itself, and has a will of its own. Its body,
indeed, may be called a moveable vegetable, because it is an organic machine, exactly analogous to that of the
vegetable. The difference lies here: that the vegetable organic machine is set a-going and kept in order by the sun;
but the animal organic machine is set a-going and kept in order by a particular agent which inhabits it. This agent is its
soul, or animal spirit, and belongs to the predicament of mind, or the right side of the scale (§39).
In short, according to Macnab, in scale between so-called "dead" inanimate matter, governed by general laws, and
so-called "living" animate humans (or animal organic machines), governed by a principle (and a will) which belongs to
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itself, lies the vegetable organic machine, which is neither alive nor dead.
In 1842, Emil Du Bois-Reymond and Ernst Brücke made the following honor pact (Reymond-Brucke oath): [4]
“[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 oath was, in turn, adopted by German physicist-physician
Hermann Helmholtz, a motto which became the backbone of the
famous Helmholtz school of thermodynamics and psychology. The
gist of the belief system was that there is no such thing as vitalism or
vital energy, but only physical-chemical forces at work in the
operation of the organism. A salient unwritten footnote in this belief
system pact, however, is the retained belief that life exists—a belief
that does not corroborate with the fact that atoms, chemicals, and
molecules, are "not" alive—nor are they necessarily "dead" as some,
e.g. Christian de Quincey (2002), into the 21st century, would come
to trumpet. In short, here after, people would retain to incompatible
belief systems: (a) organism are operate purely by chemical physical
forces and (b) moving organisms are alive. That the two are
incompatible, however, is not immediate.
In 1847, English physicist James Joule noted for following issue with
the name "living force", for which in his day there was no alternative
term: [26]
“The force expended in setting a body in motion is carried by the body
itself, and exists with it and in it, throughout the whole course of its
motion. This force possessed by moving bodies is termed by mechanical
philosophers vis viva, or living force. The term may be deemed by some
inappropriate, inasmuch as there is no life, properly speaking, in
question; but it is useful, in order to distinguish the moving force from
that which is stationary in its character, as the force of gravity.”

An modified version of American illustrator
Linda Hensley’s 2010 illustration of American
nuclear physicist Philip Ugorowski’s
description of the “nucleus as a jostling
swarm of bees, and I happily absorbed his
explanation of the orbiting electrons as more
bees, or maybe gnats” (link) to illustrate the
apparent (or non-apparent) absurdity of
"dead atom" / "living molecule" (bee) divide,
dichotomy, or dualism.

The term was upgraded first to "actual energy" (William Rankine, 1853)
and then eventually to "kinetic energy" (William Thomson, 1862).
Although Joule is not stating in a general sense that, in his view, there is no life, his excerpt "there is no life, properly
speaking" does indeed apply to everywhere and to every body in the universe; as such, Joule's terminology note, is a
precursor to the general conclusion that life is a defunct theory and that "there is no life, properly speaking"
anywhere in the universe, the surface of the earth included. The upgrade of vis viva (1686) to kinetic energy (1862) is
thus parallel to the upgrade of the term "biology" (1797) to "chnopsology" (2012).
In 1870 to 1874, Spanish physicist, chemist, and natural philosopher Enrique Fatigati published a
thermodynamic-based model of the evolution of matter in the universe, according to which there was no "life | nonlife" divide, but rather all material forms, from stars to man, were conceptually organized and based on the same
chemical and dynamical grounds, in which there exists a “unity of constitution, phenomena, and a common origin, in
the general progress of matter” and a “necessity law” that orders the series from simplest to more complicated
forms; the following are his views: [52]
“Organic character means that all matter has a soul—internal, active force conscious of itself—which directs its
transformation. Some philosophers call this active principle ‘God’, I prefer to call it ‘natural energy’ or activity. The
two laws of thermodynamics are the fundamental laws governing the universe.”
In 1903, French physical chemist Jean Perrin, noted winner of the 1926 Nobel prize for proving that molecules exist,
in his Treatise on Physical Chemistry (chapter: “The Principle of Evolution”), was one of the first to discuss the
inconsistencies the notion of evolution, in the context of the second law, heat death theory, and so-called “life”
originated or rather being synthesized from “dead” atoms (in the context of Carnot’s principle), one of his comments
being: [14]
“Molecules and atoms are lifeless beings that never evolve.”
The first part of this statement is quite accurate: atoms and molecules are indeed lifeless. A single hydrogen atom is
not alive, nor are its derivatives (molecules). When one first begins to calculate the molecular formula for a single
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human (e.g. Sterner and Elser, 2002; Thims, 2007, etc.) and to specifically define a human as a "molecule" one is
quickly confronted with a paradox: at what point, second, or reaction mechanism step (in the evolution timeline) on
going from hydrogen to human, do molecules come alive? The beginning student will likely have been told that the
Urey-Miller experiment (laboratory produced life) or Darwin's warm pond model solved this issue long ago, and that
there only remain a few pieces of the puzzle to work out: but this
could not be father from the truth.
In 1920, American bio-zoologist William Patten, in his The Grand
Strategy of Evolution, after already speculating the year prior ("The
Message of a Biologist", 1919) on how the modern person might go
about deriving a science-based system of morality and future
governing constitution for a ‘molecular society’, of people
considered as ‘human social atoms’ (social atoms) or ‘human
molecules’, based on the pure science teachings of chemistry,
physics, and astronomy, stated the following:
“When we attempt to follow up these vital processes within the
body, they break up into countless larger and smaller ones, mingling
inextricably the living and the dead; into organs, cells, and molecules,
each a system in itself, and yet interlocking with all the others in a
common give and take, with merely nominal, or purely arbitrary
boundaries between them, like different departments in one
department store. And when the chemist, or biologist turns his
sharpest scrutiny on the most vital fragments of life, the dead and
the living appear not less mingled than before. Precisely what parts
are ‘dead’ and what ‘alive’ does not appear. Only this is sure: what
once was dead is now a part of life; and what was once a part of life,
is now a part of things called ‘dead.’

Into the 1920s, the seemingly paradoxical question
about how, where, or if, when scaling down the
evolution ladder, one is stop referring to atoms
and molecules via the confusing terminology
"dead" or "alive", began to come to the fore,
particularly in the works of William Patten (1920),
Albert Mathews (1924), and Gilbert Lewis (1925),
among others.

In 1924, American physical biochemist Albert Mathews, in his article
“Chemistry and Psychism”, spoke of the difference between “living
and dead hydrogen atoms”, albeit in the end his discussion teetered on the nonsensical, but nevertheless is an
interesting example of the perplexity one faces when deciding on which theory to side with, i.e. theory of life, no
origin theory of life, or defunct theory of life, in the context of the periodic table view of a cell or a human. [13] In
1925, American physical chemist Gilbert Lewis classified "life" as one of the main subjects or rather human
abstractions of study in metaphysics, meaning that the term "life" it is not something recognized withing the field of
physics proper, and may in fact be something akin to the defunct scientific concepts of phlogiston and ether, in Lewis'
view. [17] English mathematical philosopher Bertrand Russell seemed to teetering on the solution when in 1946
article “Mind and Matter in Modern Science”, he commented: [12]
“There is increasing reason to think that the whole of difference between living and dead matter is chemical: living
matter has the capacity of transforming suitable other matter into something of the same chemical composition as
itself.”
In 1929, British animal psychologist Lloyd Morgan introduced the term "biocule", a term Morgan, being a student of
English Darwinian evolution promoter and social molecule theorist Thomas Huxley, employed as being representative
of the borderland between the atom/molecule scale and the amoeba/rabbit/oak tree scale of atomic organization,
which according to English mathematical philosopher Alfred Whitehead (1861-1947) are to be both seen as different
"organisms"—albeit, as Morgan specifies, "not a living organism". [23] In this sense, Morgan, and his "biocule" or
"living molecule" notion, footnoted with a side mention of "not living", seems to be close to the defunct theory of life
position, but not yet at the finish line.
In 1947, English thermodynamicist Alfred Ubbelohde became the first to take a stab at the suggestion that, from
a thermodynamic point of view, there are issues in attempting to differentiate or distinguish "simple forms of life"
from "inanimate matter", as discussed in his 1947 chapter on "Life and Thermodynamics", in his book Time and
Thermodynamics. At this point in his writing, however, he was still ambivalent on the issue, postulating to the effect
that "living things" might be able to be explained in terms of their "disentropic behavior". [6] In the 1954 version of
the same chapter, in Man and Energy, however, Ubbelohde opens to the decisive statement that:
"Animate matter is termed 'life' for short."
This is a large step towards the view that the term life in all its uses must be replaced by the term "animate" or
something equivalent (such as "reactive"), if the modern thinker is to be cogent with modern science.
In this direction, Ubbelohde devotes an entire chapter section to the topic of "Animate and Inanimate Matter"
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commenting to the effect that when we look into the question of the origin of life or emergence of life, in the
thermodynamic perspective, we are not much beyond the 800BC Greek myth of Prometheus making men of clay, and
stealing fire from heaven to animate them. [8] To exemplify, Ubbelohde quotes Shakespeare's summarizing view on
this, from his 1603 Othello, the Moor of Venice: “I know not where is that Promethean heat, that can thy life relum.”
Ubbelohde goes on to cite Erwin Schrodinger's famous 1943 lectures on the physics and thermodynamics of what
constitutes life, wherein Schrodinger states, through mathematical riddle, that life is something feeds on negative
entropy, but who goes on to recants this statement in later additions, following attack from fellow physicists, that he
would rather have turned the discussion to free energy to explain life, but assume the topic to difficult for the lay
public.
To note, although Ubbelohde seems to be stepping in the right direction, in his advisement that we replace the
term life by the term "animate matter", he still holds fast to a grasp of the older dualism view, by giving an asterisk
mention of how one must divide animated matter into non-rational beings (selection processes are unconscious) and
rational beings (selection processes are conscious), the latter category of which he says human beings fall in. [7]
In 1991, American philosopher Robert Pirsig was in the neighborhood of the problem in his attempts to grapple with
the theory of "struggle to survive" situated in the context of atoms forming a professor in the context of the second
law, a section of which is as follows: [37]
“This is the sort of irrelevant-sounding question that seems minor at first, and the mind looks for a quick answer to
dismiss it. It sounds like one of those hostile, ignorant questions some fundamentalist preacher might think up. But
why do the fittest survive? Why does any life survive? It's illogical. It's self-contradictory that life should survive. If life
is strictly a result of the physical and chemical forces of nature then why is life opposed to these same forces in its
struggle to survive? Either life is with physical nature or it's against it. If it's with nature there's nothing to survive. If
it's against physical nature then there must be something apart from the physical and chemical forces of nature that
is motivating it to be against physical nature.”
In 1997, Swedish physical chemist Sture Nordholm, in his Journal of
Chemical Education article “In Defense of Thermodynamics: an Animate
Analogy”, first outlined the subject of what he called animate
thermodynamics, or thermodynamics applied to the humanities, and then
concluded with eight example homework problems, the last of which he
leaves to the so-called "life" question, as follows:
Problem #8: Thermodynamics is often applied to the evolution of lifeforms on earth. Critics have opposed such applications, arguing that
thermodynamics only become applicable when, for example, and animal
dies. Which side of this argument do you favor? Why?
Comment: the very definition of life in distinction from lifeless existence seems capable of generating interminable
argument. Perhaps the scale is continuous and divided into life and lifeless only by personal predilection. Where on
such a continuous scale [see: evolution timeline; great chain of being; molecular evolution table] would
thermodynamics cease to be relevant?
Here, in Nordholm's discerning comment, we see him at the precipice of the solution to the very question he
proposes. Possibly, if Nordholm had stayed with the problem long enough he would have arrived at the solution? To
give some comparison, it took American electrochemical engineer Libb Thims nearly a decade to solve: began loosely
grappling with the problem in 2001 to 2005, laying the problem out on the table in 2007 (chapter 5: "Molecular
Evolution", Human Chemistry), solution arriving in 2009, and still feeling like a wound healing in the mind in 2013, as
outlined further below. The particular mental anchor point that allows the solution to precipitate, similar in theme to
Nordhom's comment "where on such a continuous scale would thermodynamics cease to be relevant?", is the view
that entropy increase, in general, or in particular free energy decrease, in respect to freely going earth-bound
standard state surface reactions, is the governing principle for each step in the mechanism, hydrogen (13.7 BYA) to
human (present), and to affix a specific point in this ongoing mechanism, e.g. 3.85 BYA, the oldest fossilized bacteria
dating, knowing that a bacteria or virus, etc., can still be defined as a molecule (e.g. cell-as-molecule) and hence
governed by rules of reaction, is as Sherrington put it in 1938 a ‘recital that trips along simple as a fairy tale.’
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Molecule view | 2002
Into the 2000s, with the 2002
publication of the Sterner-Elser
human molecular formula, and with
the rise of modern human chemical
The new 2011 textbook definition of a human as a "26thermodynamics, the question of
element energy/heat driven dynamic atomic structure",as
when exactly is one to stop calling a found in Indian-born American mechanical engineers Kalyan
"molecule" alive began to come into Annamalai, Ishwar Puri, and Milind Jog’s Advanced
view, particularly in the context of
Engineering Thermodynamics, based on American
the 2005 molecular evolution table electrochemical engineer Libb Thims' 2002 calculation of the
26-element human molecular formula, [2]
and the 2009 evolution timeline,
and doubly in particular in the
context of human free energy theory, according to which there is no recognizable difference between the free energy
that forms the water molecule and the free energy that forms the human molecule, following which one is forced to
look under the scanning tunneling microscope at what exactly one means by the term "life", following which the term
quickly becomes defunct beyond repair.
The following switch of terms in the opening abstract sentence as compared to the opening article sentence of
Israeli chemist Addy Pross, from his 2003 article “The Driving Force for Life’s Emergence: Kinetic and Thermodynamic
Considerations”, gives a view of how, in the early 2000s, researchers began to vacillate ambivalently between the
terms “life” and “animate matter”, using the former in more pressurized summaries, the latter in more loosened
dialogs: [1]
Abstract: “The principles that govern the emergence of life from non-life remain a subject of intense debate.”
Article: “The nature of the driving force that led to the emergence of animate matter remains a subject of continuing
debate and uncertainty.”
Stepping into the 21st century, the discussion has indeed turned to free energy, specifically Gibbs free energy (see:
human free energy timeline). In the free energy view, the search for the origin of life, in the context, of the human
molecule perspective, , i.e. humans viewed as animate molecules, which have evolved or synthesized over time,
through chemical mechanism, starting from hydrogen atom reactant precursors, the theory of life begins to fall apart
to the point that it is no longer tenable (Thims, 2009). The precariousness of the term "life", in the context of viewing
animated structures, such as bacteria and humans, as "molecules" began to come into view in the 2007 chapter
"Molecular Evolution" in the 2007 textbook Human Chemistry by American chemical engineer Libb Thims.
In 2008 and 2009, heated discussions began to erupt between Thims and other thermodynamicists, such as
Russian physical chemist Georgi Gladyshev, and his 1978 hierarchical thermodynamics theory of life, Indian chemical
engineer DMR Sekhar, and his 2007 genopsych anti-entropy theory of life, and American chemical engineer Ted
Erikson's and his 2005 Planck-scale panpsychism (or panexperientialism) awareness theory of life, who each would
attempt to argue to Thims, possibly to publish their theory in the Journal of Human Thermodynamics (edited by
Thims), that life is explained or “mandated” (Gladyshev’s expression) by their respective thermodynamic theory. In
Thims view, each, it seemed, was searching for the modern-day equivalent of the mythological “Promethean heat”
that started the first life. In sum, the defunct theory of life holds that antiquated pre-scientific theory of "life", in the
modern hmol sciences viewpoint, is a defunct theory, in the sense that one cannot define the hydrogen atom to be
alive, therefore structures of modified hydrogen atoms (such as a human) cannot be alive.

Replacement | Life → Animate
In the modern sense, the term life is replaced with the term "animate", on the suggestion of those as American
polymath William Sidis, The Animate and the Inanimate (1920), English thermodynamicist Alfred Ubbelohde,
“animate matter is termed ‘life’ for short” (1955), and Swedish physical chemist Sture Nordholm, “animate
thermodynamics is the study of human behavior ” (1997). Alternative substitutions include the names reactive as
compared to inert, which replace the defunct terms "living molecule" as compared to "dead molecules", the latter of
which are nonsensical. Technically, a person, or human molecule, cannot be alive anymore so than can a hydrogen
atom or any other molecule in the universe be considered to be alive. The question of what is life has long plagued
human thought. The human chemistry viewpoint breaks into this question with such acidity that a mental retrograderewiring-detractment effect occurs.

Thims | Irreconcilable with molecular evolution
The "defunct theory of life", as arrived upon by American chemical engineer Libb Thims, as the
solution to the "great problem of natural philosophy", originated with meandering thoughts on the
notion of a type of particle physics panbioism on the descent down the great chain of being in circa
2005 with the construction of the first molecular evolution table; the theory of life, however, began
to be ridiculed in 2007, in Thims' Human Chemistry chapter "Molecular Evolution", in which Thims'
commented:
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“This type of reasoning, in which small 4-element molecules, such as aspartic acid, a crystalline amino acid found
especially in plants, are not alive, whereas 5-element molecules, such a RNA, are alive, is clearly ridiculous.”
was conceived in partial-glimpse in 2007 and then in full-view in 2009, following nearly a decade of thought on the
matter, by American chemical engineer Libb Thims. [1]
2005

2007

The 2005 online "molecular evolution table" (precursor to
the scrolling 2008 evolution timeline), from which the
defunct theory of life began to come into view: in other
words, from the molecular formula point of view, it is
difficult to decide which row of the table is "alive" or the
first point of life, after which one is forced to migrate to one
of four conclusions: (a) emergence (untenable), (b)
panpsychism (untenable), or (c) "life principle" (puzzling), or
(d) defunctness (tenable); the latter of which leads one into
the modern view that what in olden days one would call
"life" is simply a property of (primarily) the light-induced
reactionary "animateness" of the carbon atom (the prime
examples being the retinal molecule, walking molecule,
etc.)

Excerpt from the 2007 Human Chemistry, chapter
"Molecular Evolution", in which American
chemical engineer Libb Thims first began to
grapple with the defunct theory of life issue,
namely illogical supposition that the first form of
life was a small molecular entity such as RNA (a
5-element molecule) or a single-cell bacteria (a
15-element molecule), which leads to the absurd
conclusion that the precursor molecules or
reactant molecules that went into the synthesis
of that first "living molecule" were either sort of
alive or a dead molecule or something
nonsensical to this effect. [1]

↑
(inorganic)
(inanimate
)
Non-life?
––––––––
Life?
(animate)
(organic)
↓

2009
(Jan 2)

2009
(Jun 15)
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On 2 Jan 2009, Thims' vents his new position, in
argumentative stance, in opposition to primarily Russian
physical chemist Georgi Gladyshev, and his view that
"thermodynamics mandates life", that he now sees the
term and concept of "life" to be an untenable position.
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On 15 Jun 2009, the Hmolpedia "evolution" article is updated
with the above hydrogen to human form change schematic: a
snapshot look at the development of animate matter
(chnopsological matter), from inanimate matter (elements of
the periodic table), which shows that from the point of view
of human molecular theory, i.e. that each structure—
hydrogen molecule H2 to human molecule Mx—has as
specific molecular formula, the search for the so-called
“emergence” or origin of life, becomes a search for a
philosopher’s stone: a mythological entity, and hence a
fictional concept; a view arrived at by American
electrochemical engineer Libb Thims during the years when
he began molecular evolution tables (2005) and an online
evolution timeline (2009), according to which, in the
colloquial scientific view, the notion that in the step of the
transition of about the “third arrow”, shown above, that
something called “life” originated, emerged, or started,
becomes an absurdity (particularly from the
thermodynamical perspective): a view paramount to the
conclusion that the hydrogen atom is alive, which is not the
case as far as chemistry and physics are concerned—a
conclusion discerned in 1938 by English physiologist Charles
Sherrington.

2010

The VedamsBooks.com advertisement, supposedly typed out
by Indian chemical engineer DMR Sekhar, project head, for
the 2010 The Philosophy of Evolution, showing the preface
section with American electrochemical engineer Libb Thims'
defunct theory of life position highlighted; although, to
note, the actual chapter contribution by Thims does not
touch on the details of this. [30]

2012

Thims puts the above crossed out "bio-" prefixed
on the Hmolpedia homepage; along with Polish
solid state physicist Michal Kurzynski’s 2006
opening chapter one, form his The Thermodynamic
Theory Machinery of Life, wherein he vacillates the
question of how to define biophysics, either as a
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type of experimental biology or the “physics of
animate matter”, implying that biology is not the
study of life (an undefined/mythology-based
term), as we have been led to believe, but rather
the study of animate matter, as would be the
correct physical science perspective (as was
outlined earlier by Alfred Ubbelohde, Man and
Energy, 1954). [15]
2012-2013

“Let us abandon the word
‘alive’.”
— Francis Crick, Of Molecules and
Men (1966) [9]

“[If] these terms [‘unit-mass of
living matter’, ‘resultant of
organic forces’, ‘continuity of
organic substance’, etc.],
biologists have adopted from
physics, are used figuratively,
we ought to find them redefined.”
— Karl Pearson (1892), Grammar of Science [11]
Thims begins to editorially make redaction rewrites and
initiate restrictions on use of all bio-related terms and
antonyms in JHT articles (see: life terminology upgrades) per
classification as being perpetual motion theory terms
(perpetual motion of the living kind and hence not acceptable
to a thermodynamics journal.

Another to arrive at the same viewpoint is American physicist
Michael Brooks, who his popular science article-turned-book,
the 2007 13 Things That Don't Make Sense, he devotes fifth
biggest problem in science to that of the topic or theory of
life "not making any sense". Specifically, as discussed in his
chapter five "Life: are you more than just a bag of chemicals",
Brooks states: [2]
“Stop taking it for granted, and think for a moment about
what sets the biological world apart from the world of
nonliving matter. No scientist on earth can tell you the
fundamental difference between these two states.”
Brooks goes on to explain how every historical attempt do
define life has ended in failure. Likewise, in his 2010 Moral
Landscapes, American neuroscientist Sam Harris comments:
[11]

American physicist Michael Brooks' popular science articleturned 2007 book 13 Things That Don't Make Sense, he
devotes fifth biggest problem in science to the issue that
the concept of "life", as a bag of chemicals, does "not
making any sense". [2]

“What do I mean by ‘dead’? Do I mean ‘dead’ with reference to specific goals? Well, if you must, yes—goals like
respiration, energy metabolism, responsiveness to stimuli, etc. The definition of ‘life’ remains, to this day, difficult to
pin down?”
The solution to this conceptual "dividing wall" finds resolution in a combination of perspective (advanced
perspective) and relativity (reaction speed), with a concurrent interment of the out-dated "theory of life", which finds
that a moving "human" can never be said to be "alive", but rather "reactive" or "bound" or other chemical
terminology variations. Said another way, in the correct modern sense, any given molecule (human molecule
included), such as a hydrogen molecule, water molecule, or a bacteria molecule, etc., cannot technically be said to be
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alive, any more than the hydrogen or a star can be said to be alive. A chemical reaction cannot technically be said to
be alive. This is a huge rewiring thought in the framework of human knowledge. One must side with either the fact
that they themselves are not alive or that the hydrogen atom is alive. The latter alternative, as one will find, leads to a
number of absurdities.

Unbridgeable gap
See main: Unbridgeable gap

This new scientific perspective arises from the modern discernment of prolonged study of molecular evolution tables
and timelines, that it is technically impossible to find a specific "spark day" (or rather spark second), in the contiguous
chemical synthesis mechanism, on the evolution timeline, starting with hydrogen reactants H (13.7 billion years ago),
stepping through a number of molecular species intermediates MI, and ending with modern human molecule
products MH (200,000 years ago), at which it can technically be said that the chemical mechanism suddenly "came
alive":

(warm pond model)

Hydrogen
atom

H →

Not alive!
No soul!
No
consciousne
ss
No brain
(thinking)
No free will!

Hydrogen
molecule

2H2

Human
molecule

→C→

H2
→ M
→ M
→ M
→ M
→ M
→ M
→M
→ 2M
I1
I2
I3
I4
I5
I6
Ii
H
O

↑

|
|
|

Alive?
Has a soul?
Has free
will?
Is
conscious?
Has
brain/thinks
?

The thinker who holds-fast to the ancient mythological doctrines of 'life', 'soul',
'consciousness', 'free will', 'choice', a 'brain', etc., will argue, to their grave, that, in
some contrived-way or another, at one particular second in time, in the course of
human evolution mechanism, that molecules, somehow, came to life, acquired souls,
developed a free will, obtained the a state of consciousness, evolved the ability to
think, among other now-defunct traits that do not apply to the hydrogen atom, nor to
any other molecule, known in science.
(see correct formulations: animate chemistry, animate physics, animate
thermodynamics)

In other words, in modern view, every intermediate, MI1, MI2, MI3, etc., in the steps of chemical synthesis of the
human molecule, over time, are simply only bigger-and-bigger, more-and-more dynamic molecules, derivative of the
hydrogen atom. Subsequently, one is forced into one of two conclusions, either the hydrogen atom is alive or the
human molecule is not alive. The former is nonsensical. Others, as history has shown, will argue that these oldendays properties said to be characteristic of "living beings" (living matter, living system, living organism, living
molecules, etc.), are "emergent", "self-organizing", "self-replicating", or "auto-catalytic", etc., properties, or in
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possession of some type of "living energy" (or living force), or in a specific "living state", etc., and write entire books
and spend decades in attempts to salvage the olden-days concepts. A few prime examples, used to explain the
"missing link" mechanism step (dividing life from non-life) in the above contiguous mechanism, include the 1926
theory of Vladimir Vernadsky who argues that “living matter” of the “biosphere” (sphere of life) is a type of “green
fire” of stable compounds in a thermodynamics field living off of free energy; the 1970s views of Ilya Prigogine, who
posits that living things are a far-from-equilibrium sort of Benard cell state or type of dissipative structure; to the
1990s views of Stuart Kaufman to argues that life is an auto catalytic reaction, able to complete one thermodynamic
cycle, that somehow that ‘catches fire’.
In any event, in summary, many newcomers to the subject of the "human molecule" will object to the definition
of a human being as 'molecule' on the grounds that a human being has a soul (religious objection), that humans have
internal crystalline structures, e.g. teeth enamel, hence the term molecule cannot be used (technical jargon
objection), that living things have an atomic turnover rate of about 48-percent of structural atoms per year and thus
cannot be a molecule (theoretical issue), or that a human cannot be a molecule because a person has a brain
(conceptual issue), that a human cannot be a molecule because a human has consciousness, choice, and free will
(educational issues), and so on. Whatever the objection, there is no doubt that humans are made purely of atoms,
meaning that humans can be categorized as a type of chemical entity using whatever name one prefers, and that
humans are reactive to each other, hence the subject of 'human chemical reactions' is a topic germane to human
chemistry.

Sekhar's 2010 response
The following 2010 blog-post by
Indian chemical engineer DMR
Sekhar gives in idea of the issues
arising in process of abandonment
of the “life theory”: [3]
“The question of ‘self’ is a tough
problem and modern scientists
abandoned this question long back.
One of my friends an American
chemical engineer Libb Thims says
Indian chemical engineer DMR Sekhar's 2010 response article "The Paradox of Life |
that “life is a defunct scientific
Life: a Defunct Scientific Theory" article in which gives his "hot plate objection",
wherein he attempts to say that humans (as molecules) are alive because humans will
theory” in other words there is
reactively jump of hot plates, whereas water molecules (dead), supposedly, won't. [4]
nothing called life. Honestly Libb’s
position is the position of the
present day science. I respect Libb for his honesty though I disagree with him.”
Sekhar then followed up his blog post, which itself gathered some reply discussion, with a multi-part knol article "The
Paradox of Life | Life: a Defunct Scientific Theory?", in which he gives a hotplate objection to the defunct theory of
life view. Sekhar’s hotplate objection is summarized by Sekhar as follows:

Indian chemical engineer DMR Sekhar's 2010
"hot plate objection" thought experiment,
according to which one water molecule (left)
and human molecule (right) are placed on a
hot plate, the heat is then turned on, and
supposedly the person will "jump" off because
he is "conscious" and "alive", whereas the
water molecule will remain on the hot page,
because it is "unconscious" and "dead", a
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misconstrued logic that Sekhar thinks
disproves the defunct theory of life.

"Let us consider an experiment where a jar of water and a conscious man
were placed on two hot plates of two feet by two feet size and let us switch
on the hot plates. What we will observe is that in the first case the jar remains on the hot plate and the water will
become hot. In the second case the man will jump out of the hot plate trying to preserve himself and hence he is
alive unlike the water molecules."

The above argument is similar to a well-paid lawyer in a courtroom distorting the facts around to make it seem as
though his guilty client is innocent; whereas, correctly, if a single human molecule and a single water molecule (or a
single drop of water; or beaker of water), as shown adjacent, were placed on a hotplate and the heat was turned up,
both molecules, human and water, will be "forced" to remove themselves, the human via induced movement sensory
input, the water by evaporation—both driven by the quantum electrodynamic exchange force—photon/electron
interaction—mechanism of the electromagnetic force.
In any event, Sekhar then goes on to argue that the difference between the behavior of the water molecule and
human molecule can be quantified by the following argument or rather equation to describe the behavior:
f(L) – f(D) = f(g)
where: f(L) = the state of a being that is alive, f(D) = the state of a being that has just died, f(g) = 0 to x. Sekhar states
that:"if the behavior of a live being equates to that of a dead being, then f(g) = 0, otherwise, it could be any other
value. A value of 0 would support Thims' contention that there is no such thing as "life"—there is only the material
world. However, we have observed in our theoretical experiment that a living object will display different behavior to
a recently dead object therefore it is abundantly clear that f(g) is not in fact equal to zero."
Sekhar's so-called "hot plate objection", i.e. that human molecule and a water molecule will react differently
when placed on a hot plate, is nearly absurd in its silliness. Both "molecules", as experiment will show, will be
"forced" off the hot plate, the water by evaporation, the human by sensory exchange force induced movement. The
objection shows nothing more than Sekhar's unwillingness to look deeper into the problem and moreover his
uncompromising view to retain his "self drive" theory of human motion, i.e. that "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” (notice the use of the term "bio"
twice), as he believes emerged or came about miraculously somehow when DNA formed and that DNA has some type
of anti-entropy God-infused consciousness; all
of which is crouched in perpetual motion
theory. [25]

Stamatopoulos' 2010 summary
The debate, or rather rebuttal proof by Sekhar,
was commented on further on November 15,
2010 by Australian engineer Vangelis
Stamatopoulos, who surmised:
“Atheism is often portrayed as being
Australian engineer Vangelis Stamatopoulos' 15 Nov 2010 blog opinion on
materialistic so when I came across a debate on the defunct theory of life debate between Indian chemical engineer DMR
life or life essence or life force or whatever you Sekhar and American chemical engineer Libb Thims. [5]
want to call it, I was immediately intrigued.
Here were two engineers, one based in the US and the other in Jordan discussing the nature of life. The two
"protagonists" are Libb Thims an American chemical engineer, electrical engineer, and thermodynamicist known for
his work and research in the development of the newly emerging sciences of human chemistry, the study of reactions
between human molecules, and human thermodynamics, the study of energy, work, and heat aspects of systems of
human molecules and DMR Sekhar a Mineral Process Engineer at JPMC Ltd.”
Then side in conclusion, firstly with Thims:
“Thims argument, which makes a compelling argument for the materialist point of view - claiming that the concept of
‘life’ is a defunct theory, is very logical, rational and totally convincing argument indeed. When I first read it, it
certainly made me think about my views and understanding of the experience of existence or consciousness (i.e.
life?) that I began to doubt my understanding of it.”
Then, siding with Sekhar, stated:
“Next, I came across Sekhar's response (hot plate objection) to Thims' argument and I have to say that is just as
compelling and maybe even a bit more so.”
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Stamatopoulos' bipartisan siding here is a good example of the newcomer's reaction to the issue, being that it takes a
prolonged amount of time to see through to the crux of the issue, namely that the so-called "origin of life"
supposedly occurring on one specific day 3.85-billion years ago, somewhere on earth, is an allusion; the correct view
being that first organism argument, reduces to the irreconcilable position that if entity "C" is the first form of life,
commonly assumed to be unicellular type of bacteria, virus, or RNA molecule, etc. (each of which are large 6-16
element molecule, comprised of upwards of billion atoms, in the bacteria molecule case), then the reactant "A" and
"B" in this so-called "first life chemical reaction", as depicted below:
A+B→C
would, firstly, spontaneous occur owing to a free energy decease (Schrodinger's 1944 position), but somehow
conclude that this was somehow a special or, we might say, magical reaction mechanism, not known to chemistry in
which "dead" reactants became "alive" products, which is untenable and completely nonsensical. The central issue,
as exemplified in Ubbelohde's attempt at a rational matter (unconscious) / non-rational matter (conscious), is a nearchildlike reversion attempt to salvage olden days concepts connected to human or anthropocentric ideals of purpose
and, in many cases, religious afterlife theories, most-often centered on the issue of free will or that a person chooses
his or her own actions (the basis of
morality), whereas, as atoms and
molecules don't.

Bossens’ 2012 views
In early 2012, Belgian psychologist David
Bossens began researching into the
hmolsciences, investigating questions
surrounding free will, choice, the social
sciences in the context of thermodynamics,
quantum mechanics, evolution, religion,
and human chemistry, among others, and
by 06 Jun 2012 had published a series of
short eBook style articles, one entitled
Left: Belgian psychologist and scientific philosopher David Bossens’ 2012
“Reflections: Criticisms of Science”. [18] A Squidoo article “Life, a Defunct Concept?”, wherein he states his view that
sticky point for Bossens, in his discussions, while the term “life” may in fact be defunct, the related term “biology” should
concerned the defunct theory of life view, still be retained, for utility sake, but redefined as the study of structures
consisting of cells and genes. [19] Right: Bossens' 2013 book Debates of the
which he seemed to agree with for the
Hmolpedians, wherein he discusses his newly-learned views on hmolscience, in
most part, except for the view, however,
regards to questions on the defunct theory of life, biology, free will,
that the term “biology” should be retained, prediction, DNA, human molecular theory, among others. [31]
albeit redefined as the study of structures
with cells and genes. [19]
In a Squidoo article entitled “Life, a defunct concept?”, shown adjacent, Bossens summarized his view that "life"
should be redefined as "a force that moves biological organisms", where biological organism strictly means an entity
that "has or consists of one or more cells and has genes (DNA or RNA) for coding its proteins." [20]
Bossens' logic, however, is error-ridden on a number of points. Firstly, Bossens' definition is recursive amounting
to "life is a force that moves life", in short, which is meaningless. Bossens seems to think that by mixing together
Greek (bio-) and English (life) synonyms of the same word in once sentence that he has achieved something?
Secondly, an easy disproof his his life definition is the example of a resin fossilized coccoid cyanobacteria from 3.5
billion years ago, such as depicted on the evolution timeline, which clearly (a) has one or more cells and (b) had DNA,
but does not, however, in the colloquial sense, seem to be "alive", as Bossens' definition would entail. Thirdly, he
states "biology has a very clear definition". This could not be farther from the truth. Biology—by world-over agreed
upon definition—is "the study of life" and as Bossens answers later in his article “So, is life a defunct term? Yes.” This
amounts to Bossens’ new 2012 definition of “biology” as “the study of a defunct term”. Hence, the article is recursive
and circular all in the name of "practicality", which seems to be his objection, i.e. "biology is a practical term", thus
we should keep. Bossens here would be wise to heed the famous words of Aristotle: "Plato is my friend, but truth my
greater friend." If there is no truth in a term it should not be kept.
The issue here, to elaborate via historical comparison, is similar to the late 17th century usage of the terms vis
viva, Latin for “living force”, coined by German mathematician Gottfried Leibniz in 1686 as the name for Dutch
physicist Christiaan Huygens’s quantity mv². Some three centuries have since passed and we now, of course, no
longer use the term “living force” to describe the motion of a body by the formula mv², but instead use the term
energy (Thomas Young, 1807) or kinetic energy (William Thomson, 1862). [21] The same is the case, historically, with
the conversion of the term vis mortua (Emilie du Chatelet, c.1740) or dead essence into potential energy (William
Rankine, 1853).
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From these examples, we can extrapolate that about a hundred or so years from now the obsolete term
“biology” will no longer be in use, likely replaced by something along the lines of “animate science” (similar to the
historical protocol of "life thermodynamics", an early 20th century term, replaced by "animate thermodynamics", a
late 20th century term, i.e. the study of animated organisms (or animate systems, animate matter, or animate
molecules, etc.); or possibly “chnops-ology” the study of carbon, hydrogen, nitrogen, oxygen, phosphorus, sulfur
based (CHNOPS-based) molecular organisms; other terms may result as well.
Lastly, Bossens entire memorandum skirts around the central issue of the "origin of life" problem. He seems to
allude to the premise, but not state it specifically and outright, that once—at one particular second in the past history
of the movement of the universe—a phospholipid bilayer formed around the molecular structure of [C10H16O13N5P2]N
or RNA and that this momentous moment marks the start second of life, or something to this effect—and hence
would seem to want to maintain the infamous materialistic dividing wall in his conception of the universe of
something along the lines of a "Physics + Chemistry | Biology" model. The Lynn Margulis endosymbiotic hypothesis,
however, shows that there was no such start second, or dividing wall, but rather that cellular mergers formed by
types of bacterial combination reactions, which naturally enough trace back to the formation of the hydrogen atom,
which is not alive nor is it dead. The same logic, in turn, holds upward through the formation and synthesis of human
molecules, which are types of hydrogen atom derivatives, neither alive nor dead, but only reactive or nonreactive (or
inert) among other periodic table neutral namesakes.

Life | Non-existence

Cat

K’Nex

In 2013, American science journalist Ferris
Jabr, in his Scientific American blog article
“Why Life Does Not Really Exist”, argues that
life does not exist, an argument which he
begins as follows: [51]
“Recently, however, I had an epiphany that
has forced me to rethink why I love living
things so much and reexamine what life is,
really. For as long as people have studied life
they have struggled to define it. Even today,
scientists have no satisfactory or universally
accepted definition of life. While pondering
this problem, I remembered my brother’s
devotion to K’Nex roller coasters and my
curiosity about the family cat.

vs.

American science journalist Ferris Jabr's 2013 musings on the animate
nature between his cat and his brother's K'Nex roller coaster led him to the
2013 conclusion that "life" is something that does not exist; a view
independently arrived at in 2009 by American electrochemical engineer Libb
Thims, per similar reasons; and also concurred, in part, by those including:
Francis Crick (1966) and Charles Sherrington (1938).

Why do we think of the former as inanimate
and the latter as alive? In the end, aren’t they
both machines? Granted, a cat is an incredibly complex machine capable of amazing behaviors that a K’Nex set could
probably never mimic. But on the most fundamental level, what is the difference between an inanimate machine and
a living one? Do people, cats, plants and other creatures belong in one category and K’Nex, computers, stars and
rocks in another? My conclusion: No. In fact, I decided, life does not actually exist.”
(add summary)

Defunct views: Panpsychism | Emergence | Life principle
Within thinking distance of the defunct theory of life, aside from the (a) "life principle view", are firstly the (b)
"emergence view", namely that over time enough properties, e.g. ability to reproduce, a membrane, a type of
catalytic based atomic turnover rate metabolism, animation, etc., that at some definite point in time, one can assign
one particular structure will the minimal amount of properties that one can definitively assign as "life"; and secondly
is the (c) "panbioism view" the view that all things are alive, some more than others, to some extent. These three
views are to be avoided as all lead to nonsensical results and conclusions.
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Terminology upgrades
See main: Life terminology upgrades

In 1966, English molecular biologist (chnopsologist)
Francis Crick, in his Of Molecules and Men, delved into
the question of neo-vitalism and gives his cogent view
that: [35]
“Let us abandon the word ‘alive’.”
A few precipitative terminology upgrades to have
resulted from the defunct theory of life perspective
include the following recent (2009-present)
Hmolpedia-introduced terms:
● Birth → Reaction start
● Life → Reaction existence
● Death → Reaction end

Left: American plant physiologist Frank Thone's 1936 depiction and
definition of a plant NOT is a living system (or vegetible life), but,
using chemically-neutral terminology, as a "CHNOPS plus system".
[36] Right: modern evolutionary-depicted examples of "CHNOPS
plus" systems, monkeys upwards through humans, each
comprised, elementally, in composition, using agreed upon neutral
terminology, as: carbon, hydrogen, nitrogen, oxygen, phosphorus,
and sulfur (CHNOPS), plus calcium, potassium, etc. up to vanadium,
depending, reactive animate systems.

Quotes
The following are related quotes:
“Birth is the aggregation of atoms, death is their disaggregation or destruction of atomic composite, without anything
being derived from nothing and nothing going into anything in the process.”
— Leucippus (c.460BC), and or the analogous views of Empedocles and Anaxagoras, summarized by Giovanni Reale | 1987

“Life and death are more questions of mixture and separation.”
— Empedocles (c.450BC), synopsis of views by James Furlong | 1906

“If failure attends all our efforts to obtain a generation of organisms from lifeless matter, it seems to me a thoroughly
correct procedure to inquire whether there has ever been an origination of life, or whether it is not as old as matter,
and whether its germs, borne from one world to another, have not been developed wherever they have found a
favorable soil.”
— Hermann Helmholtz (1874), “On the Use and Abuse of the Deductive Method in Physical Science” [45]

“The hypothesis of an actual beginning of life in time seems to be growing less and less fruitful with the advance of
experiential knowledge.”
— William Ritter (1909), “Life from the Biologist’s Standpoint” [50]

“The ‘energy’ of mechanics must not be confused with the ‘energy’ of ordinary parlance, nor is it excusable to
imagine that a mechanical ‘live force’ is a force that is alive. If one would know the meaning of ‘entropy’ one had
better glance at a treatise on thermodynamics.”
— Vilfredo Pareto (1916), Treatise on General Sociology, Volume Four [41]

“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.”
— Norbert Wiener (1950), The Human Uses of Human Beings [32]

“To say that life is nothing but a property of certain peculiar combinations of atoms is like saying that Shakespeare's
Hamlet is nothing but a property of a peculiar combination of letters.”
— Ernst Schumacher (1977), A Guide for the Perplexed (Ѻ)

“Physical chemistry [is] a mathematical language, and it is a large part of my evangelistic attitude to suppose that
much of developmental biology will some day have to be [re-]written in much [of] the same language that physical
chemists have been using for decades.”
— Lionel Harrison (2008), The Shaping of Life [43]

“One of the most interesting topics [human molecule] I have ever had the pleasure to read. Going through it a second
time, and looking forward to the third. [The Human Molecule] covers the most fundamental change in human
knowledge since Charles Darwin's On the Origin of Species [1859], by presenting a theory that we are fundamentally
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molecules, and that the question of life itself is a fundamentally flawed one. Especially important is the carefully laid
out historical narrative of how Thims came to his theory of the human as a molecule. Whether you ultimately agree
with this work or not, it represents a paradigm shift in viewing our place in the world.”
— Jeff Tuhtan (2011), Amazon book review [48]

“Part two is an original article produced for publication in the Journal of Human Thermodynamics. The peer reviewer
Libb Thims highlighted concerns regarding the use of terms such as ‘soul’ and ‘life’ stating that these terms have no
physical meaning in modern scientific publications. Although it is difficult for a working biologist (life scientist) such
as this author to accept that the word life has no physical meaning, it is an important observation. Here, the word
‘soul’ is associated with ‘soulatrophicity’, which is intended to refer to the origin of life, but will be replaced with
‘fractional dimension’. The word ‘life’ will also be replaced by ‘self-aware organic accretion’ or similar associated with
carbon and the other 25 elements.”
— Mark Janes (2012), Mr Carbon Atom (pg.70)

“Origins: probably 4-5 yrs old, I believed that I came from some sort of light source, probably the sun. My first word
was also "light". Life and death: I grew up in the country, so we had dead animals around all the time. Probably 6 or
so before I thought about my own death as inevitable. Existence: I neglected this question until coming across your
Human Molecule book at around age 30. I don't believe in the common sense notion of life. There does not seem to
be any evidence that I am alive.”
— Jeff Tuhtan (2013), response to query on “big questions” recollections (see: belief system (children)) [39]

“At this juncture, I would like to express my opinion about many new big publications of Libb. I do not want to have
any relation to the manifestly absurd notions about ‘non-existent theory of life’ and the widespread use of the term
‘molecule’.”
— Georgi Gladyshev (2013), “Life as a Phenomenon” [42]

“This [are viruses alive] debate could take an entirely different route if you consider a letter published [2009] in the
Journal of Human Thermodynamics by Libb Thims in which he discussed the idea that a theory of life was in fact
defunct. The point was made that we do not consider a single atom to be alive, nor two atoms, or three. He builds on
this statement to say that ‘it should be very obvious that no matter how many atoms one adds to the argument that
an atom or a structure made of two or more atoms cannot be alive’. This is a bold statement as it clearly implies that
it is impossible to apply the idea of life to anything, even us. Nikola Tesla also outlined a ‘defunct theory of life’ in
1915 where he said that ‘There is no thing endowed withlife’. This is obviously a very pedantic way to look at the
definition of life but a relevant viewpoint nonetheless. Is anything living, or nothing? Or everything?”
— David Busse (2013), “Viruses: Living or Not?”, Dec 10 [47]
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See also
● Life does not exist

Threads
● Origin of life (2010) – Hmolpedia threads.
● N.T.’s views on Jabr (2014) – Hmolpedia threads.
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Degradation
In thermodynamics, degradation, as in the act or process of degrading or decline to a low, destitute, or demoralized
state, is a term commonly associated with entropy and the second law of thermodynamics. In fact, the second law is
sometimes referred to as the “principle of degradation of energy”.

Overview
In 191, American mechanical engineer George Goodenough, in his textbook Principles of Thermodynamics, defined
the idea of degradation of energy as such: [1]
“A classification of energy on the basis of complete conversion [is such that] energy that is capable of complete
conversion, like mechanical and electrical, we may call high-grade energy; while heat, which is not capable of
completed conversion, we may call low-grade energy. There seems to be in nature a universal tendency for energy to
degenerate into a form less available for transformation. High-grade energy tends to degenerate into low-grade heat
energy.”
Goodenough notes that the terms degradation of energy, dissipation of energy, and thermodynamic degeneration
are applied by different writers to this same phenomenon, but concludes that the principle of degradation of energy
may be stated as: “every natural process is accompanied by a certain degradation of energy or thermodynamic
degeneration.” [1]
In human thermodynamics application, the view degradation was captured famously in the catchy 1919 title The
Degradation of the Democratic Dogma, by American historian Henry Adams, themed on a second law degradation
view of human history. [2] In the 1986 book The Control Revolution, American sociologist James Beniger defines the
second law as such: [3]
“The so-called principle of the degradation of energy [states that] a system’s energy cannot be converted from one
form to another—including work—without decreasing it organization and hence ability to do further work.”
In the 2005 book Into the Cool, American ecologist Eric Schneider argues that second law acts in material systems to
“degrade the gradient” of heat flow from the sun. [4]

Etymology
It is difficult to track down the etymological origin of this point of view, but it mostly seems to originate in the
writings of Irish physicist William Thomson, to a good extent, although not exactly. [5]

References
1. Goodenough, George A. (1911). Principles of Thermodynamics (section: degradation of energy, pgs. 7-8). H. Holt
and Co.
2. Adams, H. (1919). The Degradation of the Democractic Dogma. New York: Kessinger.
3. Beniger, James R. (1986). The Control Revolution: Technological and Economic Origins of the Information Society
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University of Chicago Press.
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1852, also Mathematical and Physical Papers, vol. i, art. 59, pp. 511.

Further reading
● Einstein, Albert. (1905). “Review of G. H. Bryan, ‘The Law of Degrada on of Energy as the Fundamental Principle of
Thermodynamics’” (abstract) (“Das Gesetz von der Entwertung der Energie als Fundamentalprinzip der
Thermodynamic,” in Neyer, S., ed., Festschrift. Ludwig Boltzmann gewidmet zum sechzigsten Geburistage 20. Feb.
1904. (Leibzig: J.A. Barth, 1904): 123-136) Beiblatter zu den Annalen der Physick 29 (1905): 237)].
● Brunhes, Bernard. (1908). La Degradation de l’Energie. E. Flammarion.
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In economic thermodynamics, Thomas R. DeGregory (c.1937-) is an American
economist noted for his 1986 article “Technology and Negative Entropy”, wherein he
argues that life is an island of negative entropy, and that alternative technologies help
us to stave off inevitable losses of organization due to the second law, by creating new
resources. [1] DeGregory, in general, seems argue against the views of Nicholas
Georgescu and Jeremy Rifkin, and their view that material entropy loss tends to a
maximum.

Education
DeGregory completed his BA in government and philosophy (1959) and MA in
economics (1960) at the University of New Mexico, and completed his PhD in
economics at the University of Texas in 1965. DeGregory currently is professor of
economics at the University of Texas.

References
1. (a) De Gregory, Thomas R. (1986). “Technology and Negative Entropy: Continuity or Catastrophe?”, Journal of
Economic Issues, Vol. XX, June.
(b) De Gregory, Thomas R. (1985). A Theory of Technology: Continuity and Change in Human Development (entropy,
pgs. 4, 8, 94, 192). Iowa State University Press.
(c) O’Hara, Phillip A. (1999). Encyclopedia of Political Economy, Volume1 (pg. 264). Routledge.

External links
● Thomas DeGregory (faculty) – University of Houston.
● DeGregori, Thomas R. – WorldCat Identies.

De Landa, Manuel
In hmolscience, Manuel De Landa (1952-) is a Mexican-born American philosopher
noted, in philosophical thermodynamics, for his 2002 ideas on thermodynamics
conceptualized “intensive” and “extensive” sociological properties.

Overview
In 2002, De Landa, in his Intensive Science and Virtual Philosophy, used the
thermodynamic concepts of “intensive” and “extensive” properties, as described by
Gordon van Wylen’s 1963 textbook, modeled on molecular systems, but applied to
biological populations (and by implication social populations), along with Belgian
chemist Ilya Prigogine’s conceptions of attractors and bifurcations, to address various
philosophical questions. [1] De Landa seems to argue that it is differences in intensive
variables that drive or produce change in populations. In general, the overarching aim
of the book, according to de Landa, is to present or rather reconstruct the work of
French philosopher Gilles Deleuze, particularly his concept to multiplicities, being that
which specifies the structure of spaces of possibilities, to analytical philosophers of science. Specifically, de Landa’s
aim is to reinterpret Deleuze’s view of what constitutes the essence of an object, or rather what gives an object an
identity preserved through time, in terms of dynamical processes, particularly material and energetic processes. The
loose idea is that spaces, quantified by the mathematical conception of multiplicities, explain the regularities
exhibited by morpho-genetic processes. De Landa also cites the theories of American biochemist Stuart Kauffman to
a good extent. In 2009, Landa's lectured at the European Graduate School in Saas-Fee, Switzerland, on the
philosophical implications of 'materialism', the view that the world is described by material processes that exist
independent of the mind, as can be described by thermodynamics, applied to the social realm [2]

References
1. (a) De Landa, Manuel. (2002). Intensive Science and Virtual Philosophy (thermodynamics, pgs. 49, 68-75, 101-05,
137, etc.). Continuum.
(b) Intensive Science and Virtual Philosophy – Wikipedia.
2. De Landa, Manuel. (2009). “Deleuze and the New Materialism (1 of 11)” (V), European Graduate School, Saas-Fee,
Switzerland.

External links
● Manuel de Landa – Wikipedia.
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In human thermodynamics, Adriaan Michiel de Lange (1945-) (DN=1-10) is a South
African chemical physicist, who is a very well-read physical-sciences based thinker
(above the 500+ book level in studying how thermodynamics applies to the
humanities) who in 1982 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 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 SelfOrganization (in Afrikaans).

Overview
In 1982, de Lange began to glimpse a view of how entropy (and later Gibbs free energy) apply to the evolution,
human "being and becoming", as well as to the spiritual world. In 2010, he self-described himself as having a Dawkins
number of 1. The following selection of quotes gives an idea of de Lange's theoretical development: [5]
“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.
He continues:
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.”
In the above quotes the italicized words (humanistic, thermodynamics, and actualization) were inserted in place of
the words 'spirituality' or spiritual, so to make the presentation cogent in a modern scientific sense, as many parts of
de Lange's theory are filled with religious thermodynamics conjectures; albeit these seem to be only minor detractors
to the overall theory which is quite an interesting read as compared to most other human thermodynamicists. The
last account, to note, is similar to American chemical engineer Libb Thims experience if circa 1995 while being taught
about free energy calculations in chemical reactions and beginning to wonder how the same logic would apply at the
human mental level, albeit purely hard science sense (no spiritual aspects).
Much of de Lange's theories seems to hinge around Belgian chemist Ilya Prigogine's 1980 book From Being to
Becoming. De Lange's 2009 online multi-part Irreversible Self-Organization (written in Afrikaans) outlines a
thermodynamics theory of human evolution and existence, and is an attempt to summarize his views on this subject.
The following is a quote form this work: [1]
“Life is like a puzzle. Without the concept of entropy, it is impossible to complete the puzzle.”
De Lange, to note, as compared to other writers who mix religion and thermodynamics, has a fairly good
comprehension of chemical thermodynamics, citing Gilbert Lewis, for instance, as one of his heroes. His knowledge of
chemical thermodynamics is exemplified by his 1998 commentary on entropy, where he comments on how Max
Planck was a better thermodynamicist than Erwin Schrodinger (which is true), and states that “the last great
mathematician+physicist+chemist was J Willard Gibbs”; and comments that if he had to list the three greatest
scientists of all time, that Gibbs would be one of them. [6] A down point in his presentation is that he intertwines his
theories with diatribe on god, Christianity, and spirituality; but, then again, as compared to other religiosity writers on
human thermodynamics he has a very strong understanding of Gibbs free energy in application to human activity.
As early as 1997, De Lange began posting up discussion pieces on the second law of thermodynamics,
communication, and human organization. [4] De Lange's work has been cited and used in the 2009 theories of New
Zealand business engineer Gavin Ritz, who has been discussing theory with de Lange since at least 2001. [2] De Lange
goes by various names on the internet and in citations, including: AM de Lange, At de Lange (where At is somehow
short for "Adriaan Michiel"), Mnr AM de Lange, or "Ontluiker", his online nickname.
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Elective Affinities
In 2010 discussions with Libb Thims, in commentary on whether he had read German polymath Johann Goethe’s
version of human chemical affinities, de Lange commented: [8]
“Yes, you are correct - I have never read before Goethe’s Elective Affinities. When I was doing research on Goethe’s
way of thinking (late 80's - early 90's) I remembered the novel Elective Affinities being mentioned somewhere, but I
could not get hold of a copy here in the libraries of South African universities. I dismissed it. Had I known that in it he
made use of chemical affinities, I would have made more effort to get a copy of it.
I obtained my BS during 63-65, a curious transition period in the science faculty existed. Much of the science
subjects’ first year course made use of late 1800-early 1900 scientific insights. But in the second year courses much
insight from the 1940's were included. Thus our textbook and lectures in 1963 (first year) made use of chemical
affinities as the guiding principle. But in 1964 (second year) the courses shifted to Gibbs free energy. Our textbook in
physical chemistry was the famous one by Lewis and Randall. I feel in love with that book because it explained
difficult concepts so clearly and used many examples as aid. In 1965 (third year) much more emphasis was put on
quantum theory in both physics and chemistry. A book like that P.W. Atkins was still a twinkle in the eye.
I felt that chemical dynamics based on affinities since Bergman was a rather woolly way to understand it. I took
great pleasure in chemical dynamics based on Gibbs’ free energy and felt in 1975(?) that I have mastered it
completely. It never occurred to me study chemical affinities again from this masterly position. Yesterday i got hold,
by using Google of a scanned version of an English translation of his Elective Affinities (link). I read each page
attentively up to page 100. Thereafter, I began to scan through it by reading parts of every second page up 385. The
reason is that the book tired me because of so slowly developing to the climax. On page 60/61 he specifically explains
through Edward to Charlotte that he is going to use chemical affinities to set up an ANALOGY with interpersonal
dynamics of the form AB + CD → AD + CB (double subs tu on).
I found it annoying that Goethe spoke through Edward what he intended to do in the rest of the novel. He should
have done it in a foreword. I could not ascertain whether the analogy was used as a metaphor, a model or an
isomorphism. I think the reason was simple. Little was known of chemical affinities in the early 1800's. Much of it was
merely an arrangement of observations in a tabular (matrix) form. It is said that Weber used chemical affinities to set
up a foundation for sociology, in other words, modelled sociology on chemical affinities (or Gibbs’ free energy in
more recent terms. I myself will certainly not repeat such a venture. The reason is as follows:
“Chemical reactions are per definition irreversible” Prigogine once exclaimed. He never tried to explain this claim
and i think few will be able to do it. J.W. Gibbs mentioned that spontaneous reactions are characterized by ΔG < 0.
But it took a G.N. Lewis to use it to great advantage in chemical thermodynamics. He once mentioned that nonspontaneous reactions are characterized by ΔG - W < 0, but I cannot remember where. It was only when I deepened
myself in the thermodynamics that I discovered the importance of ΔG - W < 0 in electro-synthesis and electroanalysis.
Together with that, somewhere in 1984-85 came the incredible paradigm shift that in nature the condition ΔG <
0 (spontaneous-irreversible) applies almost always, but when humans came into play, the condition ΔG - W < 0 (nonspontaneous- irreversible) applies in the majority of interactions of humans with nature as well as humans among
each other. This makes the idea that human thermodynamics can be modelled on chemical thermodynamics
untenable. The condition ΔG - W < 0 applies only when human interaction comes into play.
Few evolutionists are even aware that homo sapiens emerged from other hominoids by making deliberate use of
the condition ΔG - W < 0 to avoid extinction. This condition is stressed in Genesis 1 with the God’s remark that
humans will have to exist by working with sweat (implying that it is not a condition for the rest of nature-creation).
Up to now i have managed to give account in terms of “human entropics” of such vastly different phenomena
such as slavery, money and technology. In all of them the condition ΔG - W < 0 plays a central, essential role.”
As we see, de Lange is well-schooled.

Gibbs free energy theory of evolution
The following 2001 thread discussions give an idea of the depth of understanding of human thermodynamics in De
Lange’s mind, which is quite deep, albeit detracted to a certain extent with digression on spirituality, noting in
partiular that he seems to have a Goethean like approach to knowledge and that he uses both free energy and
entropy theory in the understanding of the movement of his own life as well as in explaining evolution: [5]
“In my own mind I have made, like Goethe, many interconnections between the subjects (branches) of knowledge
with many spillovers from one subject to all others. How many times since 1970 had I not become trapped on a local
optimum, not knowing who to reach the next one. Whereas Kaufmann discovered the ‘patching algorithm’, I learned
a pattern which with difficulty I could much later articulate as the monadic categorical pattern. I later found that
Goethe already as far back as two centuries ago called it ‘steigerung’ (staggering). In Afrikaans it would be called
‘opstapeling’ so that ‘(up)stapling in English will also do. As the years passed, I became aware how this staggering
enabled me to wander from local optimum to local optimum in an endless manner. Among other things, I learned
how ‘entropy production’ driven by ‘free energy’ changes drives this staggering.”
He continues, in what is an excellent quote, aside the spiritual addendum:
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“In 1982-83, I discovered empirically that the law of entropy production also has a spiritual dimension. 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 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 spirituality of humankind.”
This quote is similar to American chemical engineer Libb Thims' 1995 awakening to the implications concerning the
human implications of description human chemical reactions in terms of free energy changes. De Lange continues,
giving what seems to the Prigogine-interpretation of the difference between the applicability of classical
thermodynamics versus nonequilibrium thermodynamics:
“To manage both material and mental systems I had to reform my understanding of the "Gibbs free energy" G and
entropy S considerably compared to that of 1967 (after five years of training in chemistry, mathematics and physics).
I learned since 1968, as a result of doing research on soils which are surprisingly complex, that classical
thermodynamics (CT) cannot handle complex systems whereas irreversible thermodynamics (IT), initiated by
Prigogine, can do so. The first major difference between the two is that in CT the focus is on "entropy S" as a picture
whereas in IT the focus is on "entropy production ΔS" as a movie. The second major difference is that in CT entropy is
interpreted as chaos whereas in IT the causes and consequences of entropy production ΔS get attention rather than
trying to interpret it.”
He then connections free energy to evolution as followings:
“Let me then give a quick summary of "free energy" F as I understand it presently. Every system, material or mental,
has patterns in it. When these patterns are considered together, I think that they can be called the system's
organisation. The entropy S of the system is a measure of the system's organisation, irrespective of the kinds of
patterns (order or chaos, structure or process, microscopic or macroscopic). The system's organisation cannot change
without its entropy S changing too.
The change (symbolised by Δ) in the entropy S gets the name "entropy production" (symbolised by ΔS). The
reason is that entropy is increased (created) by what I prefer to call "entropic" (rather than thermodynamic) "forceflux pairs". These entropic force-flux pairs emerge when some forms of energy are converted into different forms of
energy. Every form of energy may have its own entropic force-flux pair. Every form of energy may be expressed by
the product XY of an extensive quantity X and an intensive quantity Y. When any system is scaled in size, all its
extensive quantities X get scaled while all its intensive quantities Y remain the same. Differences in the values of an
extensive quantity X is an entropic flux while differences in the values of an intensive quantity Y is an entropic force.
All the forms of energy of a system together is called its "total energy E". Some of this total energy E is bound
into maintaining the systems present organisation, among others even those forms of energy! The rest of the total
energy E is called the system's free energy F. Since it is not bound to keep up the system's organisation, it is readily
available to drive the transformation in energy forms of the system and hence the associated entropy production ΔS.
When the system does not have sufficient free energy F to drive its entropy production and thus organisational
changes, there are two options to obtain further free energy. One option is that it can be imported from an external
source like animals eating food or plants absorbing sunlight. The other option is that it can be liberated from within
by giving up some of its organisation through a process which I call the "creative collapse" (the complexity version of
Heidegger's and Derrida's "deconstruction"). Taking animals or plants as example, they will then use their own tissues
as source of free energy rather than eating food.
The change of the system's free energy F during its course through successive higher levels of complexity is itself
very complex. That course may be called evolution when it involves innumerous generations or metamorphosis
(development) when it involves one generation. Evolution and metamorphosis can be observed in both material and
mental systems. Assume one level of complexity has been reached by the emergence of "kernels" or the "infants" of
that level. They now have to mature into "adults" by a process called digestion. Their intensive (scaling independent)
properties Y do not change much whereas their extensive (scaling dependant) properties X do change considerably.
These extensive properties grow during the digestion so that the total energy E, entropy S and thus free energy F of
the system increases. At first the increase in total energy E is fast, but it slows down gradually as maturity is reached.
Thereafter it may even decrease gradually.”
He continues:
“Processes happen spontaneously when the free energy F of a system decreases. But during digestion the free energy
of the system increases. Is this not a contradiction? No, for digestion the system has to be open. Thus we have to
consider the system and all the surrounding systems upon which it feeds as a whole. For this whole ecosystem (the
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system SY and the surroundings SU) the free energy does decrease so that the digestion happens spontaneously.
However, the system's gain in free energy is made possible by the extended loss in free energy of the sourcing
systems. One system gets rich while many systems get poor.
When maturity is reached, the system begins to use that free energy to drive itself to the ridge of chaos where
other kernels of the same order or even kernels of a higher order can emerge. At first the entropy production is low,
but as the system approaches the ridge of chaos, enough entropy has to be produced fast enough to actually reach
that ridge. In other words, the pattern of entropy production in the swing towards chaos to acquire new qualities
which are opposite to the pattern in the swing towards order in the same qualities.
It is frequently claimed that systems have to be open during the swing towards chaos. However, this is often
detrimental to the system. What will happen is that the system SY will lose to the environment SU the extra entropy
it produced rather than using it to change its internal organisation. When this happens, the system begins to feed like
a parasite upon the free energy sources in its environment to supplement its own free energy which ought to be
liberated by means of a creative collapse. This supplement becomes detrimental to the environment. The latter loses
free energy which it then cannot use self. Later on the environment gets deluged by entropy which it has not
produced self. This free energy poverty and entropy pollution which degrade the environment will finally cause the
demise of even that too an open system.
The digestive swing together with the bifurcative swing form a cycle (Many biochemical and ecological cycles are
essential to life.) This peculiar cycle stays in form essentially the same. But in content it increases the free energy F,
entropy S and total energy E after each cycle. In nature such a peculiar system would let to catastrophes (few
becoming rich at the expense of many becoming poor) were it not for mutualistic symbiosis. Furthermore,
somewhere something must act as a source of free energy at such a vast time scale so that whatever uses it without
giving back, can indeed complexify through all levels in this time scale. This source of pure free energy in the case of
our world is nothing else than an yellow star which we call sun.”
(add discussion)

Free energy landscapes
On this model, de Lange presents a free energy
landscape diagram, pictured adjacent, which he says
is "a simplified version of the image in my mind",
wherein the vertical axis represents free energy, the
'Urphaenomen' or prototype of all functions having
limits. De Lange's diagram seems to be similar to the
free energy maps developed recently in drug-receptor
thermodynamics. He continues:
“All fitness functions, how imaginative we may create
them, depend on free energy as the mother of them
all. No change is possible without free energy
changing somewhere in the universe, whether in the
system SY or in the surroundings SU. The free energy
F is not merely a theoretical concept of the
imagination. It is a quantity based on innumerous
measurements and calculations in the realm of
physical chemistry. It is a quantity of bewildering
consequences, the nemesis of many a student in
physical chemistry.”

Adriaan de Lange's 2001 free energy landscape of evolution,
employing a mixture of chaos theory, Prigoginean bifurcation
theory, order-disorder logic, time (past vs future), free energy
barrier, path functions, and discussions of high and low values
of entropy change.

In describing his graph further he explains:
“Please notice the two shaded regions, designated past and future digestions. (Forget for a moment the thickest lines
called A, B and AB as well as the strange barrier in the unshaded region where the two lines join.) The free energy in
both shaded regions increases (the landscape bulges upwards to a summit). The difference is that the "hill of the
past" is often lower than the "hill of the future". (I have actually drawn the future hill much higher than the past hill
so that you can easily observe it.) Looking towards all the free energy hills of the future, there is a gradual elevation
along the future hills. It is as if the system is gradually climbing the rugged landscape called free energy F from sea
level towards a high mountain "Everest" beyond the horizon. "Steigerung" (staggering) is necessary to do so.
Specialization, on the other hand, will cause the system to stay meandering within in a "patch" (region) containing
only some hills this side of the horizon.”
(add) [5]
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Education
De Lange is a seventh generation descendent of the the Boer people (South African of Dutch, German, or Huguenot
descent). De Lange completed five years in training in chemistry, mathematics, and physics; resulting in a BS in
chemistry, physics, and mathematics (1965), and a MS in physics (1967). Three times he has attempted to obtain a
doctorate, but each time had to give up because he was unwilling to conform to the promoter’s way of thinking
rather than doing original research. In 1986, he was teaching university students the intricate calculations concerning
free energy in chemical reactions. [5] In 1997, he was teaching Lewis dot structure to chemistry students.
De Lange is well-read on people such as Erwin Schrodinger, Stuart Kauffman, and Ilya Prigogine. He states that
was taught thermodynamics in his second year, via Italian physicist Enrico Fermi's 1936 book. [4] In 1998, it seems, de
Lange was associated with the Gold Fields Computer Centre for Education at the University of Pretoria, South Africa.
[3] At the University of Pretoria library, de Lange states that: [7]
“I have read at least 500 books and thousands of papers to explore what manner of entropy thinking would
accommodate most religions without scaring the daylights out of people, religious or not.”
(add discussion)
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Deltete, Robert
In thermodynamics, Robert John Deltete (1946-), oft-cited as "R.J. Deltete", is an
American philosopher and energetics historian noted for his 1983 PhD dissertation The
Energetics Controversy in the Late 19th Century Germany: Helmholtz, Ostwald, and
Their Critics, on the subject of the famous 1895 "energetics debate", which according
to American physical economics historian Philip Mirowski, is said to be the best source
in English on the energetics movement, which focuses particularly on the works of
Georg Helm, Willard Gibbs, Wilhelm Ostwald, and Ernst Mach, among others. [1]

Education
Deltete completed his BA in philosophy and history (1969), with a minor in physics, at
Seattle University, Washington, and both his MA (1974), in philosophy, and PhD (1983)
at Yale University, with his 1,766-page two-volume dissertation The Energetics
Controversy in the Late 19th Century Germany: Helmholtz, Ostwald, and Their Critics
(conferred in 1984), under Ruth B. Marcus and and noted American physics historian
Martin Klein. From 1978 to present, Deltete has been a professor of philosophy at
Seattle University, where he specializes in the history and philosophy of science, in cosmology, and in relations
between science and Christian theology. Deltete has taught courses in philosophy of the person, ethics, logic,
philosophy of science and technology, and analytic philosophy.

Religion
Deltete has an interest in the overlap of religion, science, philosophy, and god, as evidenced by his teaching work and
that he has penned a number of review articles on books scientists who write on both thermodynamics and religion,
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including: Stephen Hawking’s 1988 A Brief History of Time (1983 review), Helge Kragh’s 2008 Entropic Creation (2010
review), among others. [2]
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Denbigh, Kenneth
In thermodynamics, Kenneth Denbigh (1911-2004) was an English chemical engineer,
thermodynamicist, and philosopher of science, known as one of creators of nearequilibrium thermodynamics, known also for his applications in physical chemistry, and
as a noted scientific investigator in problems of the metaphysics of time. Denbigh was
the pioneer in the formulation of the concept of 'chemical reactor engineering', in the
application of chemical thermodynamics to industrial processes, and in the detail
investigation of the thermodynamics of the steady state. Denbigh was an associate of
Russian physical chemist Georgi Gladyshev.

Thermodynamics
At the start of WWII, in September of 1939, Denbigh became head of the laboratories
of the Royal Ordnance Factory at Bridgewater in Somerset. Here he found that he had
to cope with both engineering and chemical problems, such that he had to consider the
role of time in governing the operations. These considerations led him to the field of
thermodynamics and to its application to problems of the rate of change of processes of all kinds. [1]
Denbigh wrote the many textbooks and monographs. The first was the short The Thermodynamics of the Steady
State (1951). In this monograph, Denbigh investigated steady state near equilibrium prosesses in systems for which
the state functions have the real physical sense. This was followed by his most famous 1955 The Principles of
Chemical Equilibrium, a more conventional exposition of thermodynamics for students, going through four later
editions, and many translations. He followed this up with the excellent 1956 textbook Chemical Reactor Theory.
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In An Inventive Universe (1975) he argued that the personal sense of time was as valid a measure of its sense,
from past to future, as any provided by the physical sciences. In 1981, he returned to this field in the monograph
Three Concepts of Time (1981). These were focused on the usually reversible time of physics, the irreversible times of
thermodynamics, and of mental time of human consciousness. His fellow workers in the field of thermodynamics are
most appreciative of his last book, written in collaboration with his son, Jonathan, Entropy in Relation to Incomplete
Knowledge (1985). Here the authors discuss “that most slippery concept, entropy, and whether it should be
considered to be a fully objective entity or whether it is subjective, and dependent on one's personal knowledge”. [2]

Evolution
Canadian zoologist Daniel Brooks and systems ecologist Edward Wiley claim that Denbigh, in his 1975 article “A NonConserved Function for Organized Systems”, assert that most processes relevant to thermodynamics have nothing to
do with thermodynamics. [3] This, however, is most-likely misrepresentation, as this type of polemic is common to
Brooks and Wiley.

Education
Denbigh completed his BS in chemistry at the University of Leeds in 1932 and his PhD in chemistry in 1934, at the
same university, under English chemist Robert Whytlaw-Gray. He then went to work at the Imperial Chemical
Industries for four years and in 1938 became a lecturer in chemistry at Southampton University.

Quotes
The following are noted quotes:
“Although information theory is more comprehensive than is statistical mechanics, this very comprehensiveness gives
rise to objectionable consequences when it is applied in physics and chemistry. It remains true, nevertheless, that
information theory can be of value in a heuristic sense. Notions about ‘loss of information’ can sometimes be
intuitively useful. But they can also, like the comparable concept of ‘disorder’, give rise to mistakes. It needs to be
kept in mind that thermodynamic entropy is fully objective and the same must apply to any other ‘entropy’ which is
used as surrogate.”
— Kenneth Denbigh and John Denbigh (1985), Entropy in Relation to Incomplete Knowledge; see: information theory (quotes) [4]
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Dennett, Daniel
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In hmolscience, Daniel Dennett (1942-) (CR=16) is an American philosopher and
atheism advocate, a Ranker greatest minds (#251), oft-cited as one of the modern four
horsemen of atheism, noted for []

People | Unlike atoms and molecules
See main: People, unlike atoms and molecules; People, like atoms and molecules

In 1987, Dennett, in his “The Three Kinds of Intentional Psychology”, stated the
following: [1]
“The success of valence theory in chemistry is no coincidence, and people were entirely
right to expect that deep microphysical similarities would be discovered between
elements with the same valence and that the structural similarities found would
explain the dispositional similarities. But since people and animals are unlike atoms and
molecules not only in being the products of their individual learning histories, there is
no reason to suppose that individual (human) believers that p—like individual (carbon)
atoms with valence four—regulate their dispositions with exactly the same
machinery.”
(add discussion)
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Deism
In terminology, deism (TR:11), a distinction away from atheism (Pierre Viret, 1564), refers to someone who believes
in the existence of god by not the exist of the trinity (16th century); and or not in the existence of the supernatural
(18th century); among several other possible disbeliefs; the classical example is Voltaire (see: Voltaire on religion)
who self-identified as a deist. [1]
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Delgado, Richard
In sociological thermodynamics, Richard Delgado (c.1948-) is an American law
professor noted for his 1990 metaphorical-type conservation of energy version of a
racism law. [1] In particular, what Delgado has termed the law of racial
thermodynamics, states that: [2]
“There is change from one era to another, but the net quantum of racism remains
exactly the same. Racism is neither created nor destroyed.”
This has been paraphrased as: “racism is never destroyed but always comes back in
new forms.” [3]

Education
Delgado completed his AB in mathematics and philosophy in circa 1972 at the
University of Washington and his JD in 1974 at the University of California at Berkeley.
[4]

See also
● Erich Müller
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DeMarco, Tom
In hmolscience, Tom DeMarco (1940-) is an American business consultant noted, in
business thermodynamics, for his 1999 Peopleware, coauthored with Timothy Lister, in
which they present a few physics and thermodynamic analogy models of businesses.

Overview
In 1999, DeMarco co-authored Peopleware, with Timothy Lister, in which they use
science analogies to speculate on how project teams operate or jell, e.g. people acting
as catalysts (human catalyst), the modeling of travelling consultants who operate out
of their homes, acting as “free electrons” (human particles), or terms such as
“corporate entropy”, referring to red tape and disorganization in larger in companies.
[1]

Corporate entropy
DeMarco and Lister devote a small half-page section entitled “Corporate Entropy” to
entropy in business, wherein they define corporate entropy as “levelness or
sameness”, such that “the more it increases, the less potential there is to generate energy or do work. In
corporations, they state that entropy can be thought of as uniformity of attitude, appearance, and thought process.

Second thermodynamic law of management
On the basis that corporate entropy exists, they posit what they call a second thermodynamic law of management:
entropy is always increasing in the organization. The state that this posited law is justified on the basis that just as
entropy in the universe is always increasing, so too is corporate entropy always on the rise. They state that corporate
entropy is the reason why elderly institutions are tighter and a lot less fun than sprightly young companies. In
application, they state that on the global scale, there is not much one can do in a company to change entropy, but
that in one’s domain, one must “fight” entropy increase. The most successful manager, according to DeMarco and
Lister, is the one “who shakes up local entropy to bring in the right people and let them be themselves, even though
they may deviate from the corporate norm.

Education
DeMarco completed his BS in electrical engineering at Cornell University and MS at Columbia University.
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Dembski, William
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In hmolscience, William Dembski (1960-) (CSRI:5) is an American mathematiciantheologian noted, in religious thermodynamics, for his 1998 law of conservation of
information, for his 2004 attempt at a fourth law of thermodynamics, and for his
general promotion of “intelligent design” as the “Logos theology of John’s gospel
restated in the idiom of information theory. [1] Dembski’s two main books on this topic
are his 2002 No Free Lunch: Why Specified Complexity Cannot be Purchased without
Intelligence and his 2004 Uncommon Dissent: Intellectuals Who Find Darwinism
Unconvincing and followup 2007 book No Free Lunch: Why Specified Complexity Cannot
be Purchased without Intelligence. [2]
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Democracy
In politics, democracy is form of government carried out directly by the people, called direct democracy, or by means
of elected representatives of the people, called representative democracy. Some have attempted to define
democracy in terms of chemistry and or thermodynamics.

Overview
In 1948, American author Thomas Dreier gave the following crude description of “heat” generated in the context of
human chemical reactions: [1]
“What is democracy but a successful formula for controlling the chemical reactions of our 145,000,000 people, and
turning the friction and heat generated by our living together into production and progress?”
In 1994, Canadian cyberspace philosopher Pierre Levy defining groups on the context of chemistry: [2]
“Families, clans, and tribes are organic groups [carbon-based entities]. Nations, institutions, religions, larger
corporations, as well as the revolutionary ‘masses’ are organized groups, molar groups, which undergo a process of
transcendence or exteriority in forming and maintaining themselves. Finally, self-organized, or molecular, groups
realize the ideal of direct democracy within very larger communities in the process of mutation and
deterritorialization.”
Beyond this, Levy also has ideas on how entropy relates to this model. On the topic of entropy and democracy, in the
2006 book The Case for Democracy, writers Natan Sharansky and Ron Dermer argue that in fear-governed type
societies (as contrasted with free societies), external influences of the dictators or totalitarian regime, act to keep the
thoughts, ideas, and reactions of the people in order, i.e. aligned within the regime, like the movement of gas
molecules in a closed system. They argue, on metaphor, that these external governing fear influences act to counter
the actions of the second law, or of entropy, within the system of people, on the reasoning that systems left to
themselves (without external influence present) will tend to states of high entropy or high disorder. [3]
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Press.
2. (a) Levy, Pierre. (1994). L'intelligence collective. Pour une anthropologie du cyberespace. Paris: La Découverte.
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3. Sharansky, Natan and Dermer, Ron. (2006). The Case for Democracy: the Power of Freedom to Overcome Tyranny
and Terror (ch. 2, note 3, pgs. 383-84). New Leaf Publishing.
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Democritus
In science, Democritus (c.460-370BC) was a Greek materialism philosopher, a
“universal scholar” (Melsen, 1952), the “weightiest of the ancients” (Bacon, c.1610),
who “thought about everything” (Aristotle, 322BC), student of Leucippus (c.500450BC), mentor to Epicurus (341-270BC), who furthered and promoted the atomic
theory of his mentor, famous for his motto: [1]
“Nothing exists but atoms and voids.”
This has sometimes been paraphrased as “there are atoms, and there is the void,
nothing more”; the latter of which is sometimes called the dictum of Lucretius (student
of Epicurus). [2] The following also is attributed to Democritus: [3]
“According to convention there is a sweet and a bitter, a hot and a cold, and according
to convention there is color. In truth there are atoms and a void.”

Principles of Democritus
The six main tenets or principles of Democritus, according to John Tyndall, are as follows: [4]
1. From nothing comes nothing. Nothing that exists can be destroyed. All changes are due to the combination and
separation of molecules.
2. Nothing happens by chance. Every occurrence has its cause from which it follows by necessity.
3. The only existing things are the atoms and empty space; all else is mere opinion.
4. The atoms are infinite in number and infinitely various in form; they strike together, and the lateral motions and
whirlings which thus arise are the beginnings of worlds.
5. The varieties of all things depend upon the varieties of their atoms, in number, size, and aggregation.
6. The soul consists of fine, smooth, round atoms, like those of fire. These are the most mobile of all. They
interpenetrate the whole body, and in their motions the phenomena of life arise.
In regards to principle two, some, such as Jacques Monod (1970), attribute Democritus as saying "everything in the
universe is the fruit of chance and necessity." Ancient sources, however, attribute some 300 various quotes to him;
hence some misattribution seems to be the case here, in regards to this chance quote. [6]
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Moral teaching | Naturalistic morality
According to the Encyclopedia of World Biography, Democritus is said to have
had the following morality views: [8]
"Just as Democritus's cosmogony invoked no creator-god, so his moral
teachings appealed to no supernatural judge of human conduct. He
attributed the popular belief in Zeus and other deities to primitive man's
incomprehension of meteorological and astronomical phenomena. To
support his theory about the origin of worship of the various divinities,
Democritus assailed the widespread notion that rewards for righteous actions
and punishments for wrong-doing were administered in an afterlife. In the
long history of Greek speculation Democritus was the first thinker to deny
that every human being has an individual soul which survives the death of the
body [this assertion seems to contradict Tyndall's summary above (check)].
Democritus sought to diminish pain during life, of which "the goal is
cheerfulness." Cheerfulness is identical not with pleasure, as he was
misinterpreted by some people, but "with a calm and steady mind,
undisturbed by any fear or superstition or other irrational feeling." Yet
Democritus did not advocate a quiet life of repose. His was not the outlook of
the retired citizen, drowsing in his rocking chair on the front porch and idly
watching the world go by. Democritus taught a naturalistic morality, avoiding
ascetic renunciation as well as excessive indulgence, and urging energetic
participation in beneficial activities. In particular, "Democritus recommends
mastering the art of politics as most important, and undertaking its tasks,
from which significant and magnificent benefits are obtained for the people."
Perhaps from his governmental experience in Abdera, Democritus
learned that "good conduct seems to be procured better by the use of
encouraging and convincing words than by statute and coercion. For he who
is restrained by law from wrongdoing is likely to commit crime covertly. On
the other hand, he who is attracted to uprightness by persuasion is unlikely
to transgress either secretly or openly."
(add discussion)

Education

Democritus, one of the four founding
fathers of atomic theory, mediating on
the seat of the "soul" (Paris Salon, 1868),
the inscription below the statue reading
as follows:
"Hippocrates in time arrived at the
conclusion that he had not sought
whether the heart or the head was the
seat of either reason or sense in man and
beast."
— La Fontaine (IQ=155) (29th fable)
The soul being the Ab-ra-ham-ic religious
term for "moral movement" and
"continunity", combined—which, in the
views of Miguel de Unamuno (1912), is
the world viewpoint that constitutes the
"basis for action and morals."

Democritus was said to have been the son of a wealthy father, who devoted
the whole of his inherited fortune to the culture of the mind. He traveled
everywhere; visited Athens when Socrates and Plato were there, but left the city without making himself known,
supposedly, because the dialectic strife in which Socrates employed had no attraction for Democritus, who held that:
"the man who readily contradicts and uses many words is unfit to learn anything truly right." He returned poor from
his travels, was supported by his brother, and at length wrote his main publication the Great World-System (Megas
Diakosmos). [4]
Democritus is reported to have traveled to Egypt, Persia, and India in search of knowledge, all along maintaining
a sense of humor—sometimes referred to as the “laughing philosopher”, for his tendency to mock fellow citizens for
their follies—an effort that is said to have resulted in the writing of some 60-70 books and or commentaries on
diverse subjects including: ethics, logic, planets, colors, senses, air, earth’s surface, fire, geometry, geography,
harmony, poetry, painting, military tactics, and diet. [7] A list of Democritus’ works, which according to the list
preserved in Diogenes Laertius’ Life, were many and encyclopedic in scope, including: astronomy, mathematics,
literature, epistemology, and ethics—none of which, however, survived. [6]
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Quotes
The following are various Democritus attributed
quotes:
“Nothing exists except atoms and empty space;
everything else is opinion.”
— Democritus (c.380BC) (Ѻ)

“Happiness resides not in possessions, and not in
gold, happiness dwells in the soul.”
— Democritus (c.380BC) (Ѻ)

“Men should strive to think much, and know
little.”
— Democritus (c.380BC) (Ѻ)
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Depew, David
In evolution thermodynamics, David Joseph Depew (1942-) is an American science
philosopher noted for a number of articles and books on the overlap of
thermodynamics, evolution, and philosophy.

Overview
In 1996, Depew, in his Darwinism Evolving, co-authored and Bruce Weber, according to
a review by blogger Jeremy Lent, used a good amount of physics and thermodynamics
in an attempt to update the Darwin-view of evolution theory, citing the works of those
as Karl Marx, Ronald Fisher, Alfred Lotka, Erwin Schrodinger, Ilya Prigogine, among
others. [1] Depew seems to have also written on Aristotle and the various pre-Darwin
theories of evolution.

Education
Depew completed his BA in (1965) at St. Mary’s College of California, and his MA in
1972 and PhD in 1878, the latter with a thesis on “Narration and Explanation in History”, both at the University of
California, San Diego. Currently Depew is professor emeritus of the University of Iowa.
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Derivation
In science, derivation refers to sequence of statements or equations according to which one result, in a chain of
proofs, is a necessary consequence or logical deduction of previously accepted statements or relations, based on
sound verifiable evidence, established truth, and or measured observations of natural phenomena. [1]

Thermodynamics
In thermodynamics, the so-called Bridgman formulas, done by Percy Bridgman (1925), are the most replete, clean,
and organized way of deriving thermodynamic expressions from the partial derivatives of the ten (or eight) main
thermodynamic quantities (or variables), P, V, T, E, H, S, A, and F (see: symbols), of which there are 8 x 7 x 6 first
(partial) derivatives; which in full amounts to the first derivatives of the 10 fundamental quantities, yeilding 720
equations, organized into 10 groups, based on which variable was held constant during the differentiation.

Quotes
The following are related quotes:
“Everyone knows that Shannon’s derivation is in error.”
— Benoit Mandelbrot (1961), audience comment to Myron Tribus on Claude Shannon’s 1948 information entropy derivation [2]

See also
● Letter rhyming derivation method
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Desaguliers, John
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In hmolscience, John Desaguliers (1683-1744) was Newton’s experimental assistant,
noted for his 1728 Newtonian government model.

Overview
In circa 1720, Desaguliers calculated that one horsepower equals 27,500 foot-pounds.
[2] In 1728, Desaguliers, in his The Newtonian System of the World: the Best Model of
Government, outlined what seems to have been the first draft of a “Newtonian
government”, arguing how the ideal government should be run according to celestial
mechanics. [1]
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Desire
In science, desire refers to an
inherent want or need of an entity.

Overview
In 1871, English biologist Thomas
Huxley defined the subject of ‘social
chemistry’ and in the context of
people, viewed as atoms, satisfying
their desires in the formation of the
social molecule: [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
Left: two hydrogen atoms form a covalent bond, via a balancing of attraction and
repulsions which are manifested in
repulsion. Center: David Buss's 1994 The Evolution of Desire, the classic work
their desires and volitions, the
breaking down desire evolution-wise and cross-culturally, in terms of mechanism.
unlimited power of satisfying which
Right: a doll-like man and woman: typical objects of desire, made with attractive
we call freedom ... the social
properties of: averageness, symmetry, fitness, age (ripeness), sexuality (high
molecule exists in virtue of the
testosterone to estrogen ratios; or conversely), and complexion; latitude markers
renunciation of more or less of this
(skin color) (immune system optimality), etc., who are found to form stable long-term
freedom by every individual. It is
marriage bonds when the attraction to repulsion ratio is 5-to-1 (Gottman stability
decomposed, when the attraction of ratio).
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, 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 Polish economist Leon Winiarski’s 1898 Essay on Social Mechanics, he is said to have defined desire as a form of
energy, in a thermodynamic sense. In commentary on this, in 1907 American sociologist Edward Ross stated that:
“Desire may or may not be a form of energy. In any case it is certain that a mechanical interpretation cannot help to
predict the choices of people.” [5] In 1925, American chemist E.J. Brockman stated that: [2]
“It is suggested that the formation of complex compounds be due to an inherent desire on the part of the atom of
certain elements to complete its outer shell of electrons.”
American chemist-theologian Edwin Slosson cites this passage as an example of anthropomorphism in chemistry. [3]
Slosson also cites the teachings of his University of Chicago chemistry professor Nef, who described the
transformations of molecules drawn on the board as:
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“The atoms are uncomfortable when they are in this position. They do not feel happy till they have rearranged
themselves so.”
Slosson then quotes from Johann Goethe, the emperor of human chemistry, albeit he doesn’t seem to be aware of
Goethe’s Elective Affinities. The forerunner to this type of logic, of course, is Greek philosopher Parmenides and his
450BC chemical aphorisms. In Iranian thermodynamicist Mehdi Bazargan’s 1956 Thermodynamics of Humans, in
using the following Helmholtz version of free energy as the model for human work W:

he equates ‘initial internal energy’ with desire, need, and love. [4] This is an interesting view in that it associates the
inherent desires of an individual as being a function of or a driving force bound up in the nature of the initial state of
the internal energy of a person's existence at the start of a powerful reaction. Objection to “anthropomorphism in
chemistry” was expressed in the recent 2007 Rossini debate, particularly by the religiously-biased chemists, such as
American physical chemist John Wojcik.
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Destiny
In terminology, destiny, near
synonymous to fate, in opposition to
chance, refers to the philosophical
doctrine according to which there
exists something to which a person or
thing is destined; a predetermined
course of events—often held to be an
irresistible power or agency. [1]

Fate

Roman emperor and philosopher Marcus Aurelius’ circa 160AD advice on fate (and
or destiny) (see: quotes); also note for his circa 175AD Medications query: “For any
particular thing, ask: What is it in itself? What is its nature?” (Silence of the Lambs,
1991).

American DNA-structure co-discoverer
James Watson said on fate: [6]
“We used to think our fate was in the stars. Now we know, in large measure, our fate is in our genes.”
This point of view is what is known as genetic determinism (see: determinism).

Goethe
The following is German polymath Johann Goethe's view of destiny:
“Only by joy and sorrow does a person know anything about themselves and their destiny. They learn what to do and
what to avoid.”
(add disucssion)

Thermodynamics
See also: Prediction

The seventh sketch of French physicist Gustave Hirn’s 1868 Philosophical Implications of Thermodynamics discusses
destiny; the crude French-to-English translation of abstract of which is as follows: [2]
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SKETCH SEVENTH: Thought expresses the whole universe. - The words destiny and destination nation shall not apply
to any being, one to the exclusion of another. - Every being and the whole process of beings and carry-sui efore a
universal law of development. - The existence of this Act alters the ideas that men are on purpose beings. - Lack of
distinction of the three kingdoms. - Analogy and radical distinction between the inanimate universe and the universe
animated [see: unbridgeable gap]. - Laws of universal harmony, common; \ all beings. . . . . (151) In French-born
American mathematician, biophysicist, and religious philosopher Pierre Lecomte du Nouy’s 1942 book Human
Destiny, he uses a Boltzmann-stylized statistical view of thermodynamics, to argue that the second law does not
apply to humanity and that God is synonymous with anti-chance. [3] In English thermodynamicist Alfred Ubbelohde
1946 Time and Thermodynamics, in his opening chapter “Contributions to the Thermodynamics of Scientific
Humanism”, he comments: [4]
“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.”

Heat death
The model of “heat death” argues that the ultimate fate (or destiny) of the universe, according to the second law, is
an end state of complete dissipation, zero available energy, and maximal entropy, a temperature of the universe near
absolute zero, or something along these lines, where energy will no longer be available to produce work or
movement of bodies by force through distance. [5]
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Determination of Energy and Entropy
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In famous publications, “On the Determination of the
Energy and Entropy of a Body” is [add]

Overview
In 1866, German physicist Rudolf Clausius, in
Schlomilch’s Zeitschrift fur Mathematik und Physik,
published a "note" entitled “On the Determination of
the Energy and Entropy of a Body”, latter appended to
chapter nine of the first edition of his The Mechanical
Theory of Heat, wherein, building on the work of
German physicist Gustav Kirchhoff, who in prior had
done research on the calculation of the energy of
bodies, a methodology is set forth on how to calculate
and measure both the energy U and entropy S of
bodies. [1] In 1879, Clausius, in the second edition of
his The Mechanical Theory of Heat, re-wrote this into a
more polished or shall we say textbook presentable
format. [2]

Notes
The calculations in this chapter are based on the
assumption of reversible processes. In chapter ten, "On
Non-Reversible Processes", Clausius clarifies the
measure of entropy for irreversible processes.
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Voorst.
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Determinism
In belief systems, determinism, as compared to anti-determinism (indeterminate or non-deterministic), is the view
that everything that takes place in the universe is determined or pre-determined; the theory or doctrine that acts of
the will, occurrences in nature, or social or psychological phenomena are causally determined by preceding events or
natural laws. [1]
“If determinism is true, then our acts are the consequences of the laws of nature and events in the remote past. But
it is not up to us what went on before we were born, and neither is it up to us what the laws of nature are. Therefore,
the consequences of those things (including our present acts) are not up to us.”
— Peter van Inwagen (1983), An Essay on Free Will [2]

(add discussion)

Nichols-Knobe determinism study
See: Nichols-Knobe determinism study (cited by Joshua Greene [5])

(add section)

Justice | Punishment
See: Slave stealing parable

(add discussion)

Thermodynamics
The hmolscience view of determinism, in the view of humans defined specifically as cyclically powered "molecules"
(human molecules), is captured well by the following 1999 synopsis on “The ‘Dynamics’ in the Thermodynamics of
Binding” by American-born Canadian biophysical chemist Julie Forman-Kay: [3]

1168

Hmolpedia

“Whether two molecules will bind is [completely] determined by the free energy change (ΔG) of the interaction,
composed of both enthalpic and entropic terms.”
This statement, without change—being that this is a universal rule—can be scaled up to the human-human reaction
level, to the affect that:
“Whether two people [human molecules] will bind is [completely] determined by the free energy change (ΔG) of the
interaction, composed of both enthalpic and entropic terms.”
An analysis first worked out by Goethe, in terms of chemical affinities, the precursor to free energy, in 1796 (see:
Goethe timeline), the principles of which he latter had to defend himself against stating that they were in fact "true"
no matter who wants to raise objection (see: best book).

Einstein
In 1936, German-born American physicist Albert Einstein commented the following statement on determinism, in
response to a query by a six-year-old child in regards to whether or not he prayed: [4]
“Everything that takes place is determined by laws of nature—and this holds for the actions of people.”
Likewise, a few years earlier, in 1929, Einstein commented the following:
“Everything 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.”

Prigogine | Incomplete determinism
A few have attempted to construct "blend
theories", arguing for both determinism and
indeterminism. The most intricate attempts in
this direction is found in the work and theories
of Russian-born Belgian chemist and
thermodynamicist Ilya Prigogine who spent the
better part of nearly 60-years working to
formulate a version of nonequilibrium
thermodynamics (see: Prigoginean
thermodynamics) that would leave room for
indeterminism (see: ontic opening). At the age
of twenty (1937), after reading Henri Bergson’s
Creative Evolution (1907), he began to devote
himself to solving the riddle of the relationship
between time, human existence,
thermodynamics, and evolution, starting with
three articles: “Essay on Physical Philosophy”,
“The Problem of Determinism”, and “The
Russian-born Belgian chemist Ilya Prigogine spent nearly 60 years on the
Evolution”, on the topics of determinism,
problem of determinism/indeterminism, developing a theory which
quantum mechanics, biological evolution, and
argued that prior to the bifurcation point things are determined, but that
time. Shortly thereafter, in 1941, after
at the bifurcation point, indeterminacy reins, and that this model is what
completing his his PhD on The Thermodynamics governs chemical systems, evolution, humans, and society.
of Irreversible Phenomena, under Theophile de
Donder, and would go on to obtained cult status (with "disciples") with the publication of his 1977 Self-Organization
in Non-Equilibrium Systems: from Dissipative Structures to Order through Fluctuations (the year he also won the
Nobel Prize for his theories); and obtained layperson icon status with his 1984 Order Out of Chaos; went on to
published numerous articles, books, and lectures on his theories up until the year of his death (Is the Future Given?,
2003).
The gist of Prigogine's theory, in regards to determinism/indeterminism is that prior to the bifurcation point
things are pre-determined, but that at the bifurcation point, indeterminacy reins, and that this model is what governs
humans. In 2003, American physicist and philosopher Robert Doyle launched his site InformationPhilosopher.com, a
collection of biographies and articles on statistical thermodynamics, quantum mechanics, and philosophy, with the
overall aim to formulating a "two-stage" model of of free will themed on a semi-materialistic theory of information
that connects the “creation processes” of the universe with a belief in the existence of human free will; he
summarized this in his 2011 book Free Will: the Scandal in Philosophy, which attempts to grapple with the second
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law, determinism, and the wave function collapse, with an overall siding with free will over that of determinism.

Anti-determinism thermodynamics
In circa 1909, American psychologist William James , noted for his "reserve energy" theory, argued against
determinism and physicalism, by stating that the second law was irrelevant to the study of human history; on his
deathbed, reviewed his friend American historian Henry Adams’ newly published Letter to American Teachers of
History (1910) to object, on what seems to be religious grounds, to the heat death model of societal end.
In 1952, American physicist Jerome Rothstein argued for the equivalence of system “organization” and the
information theory version of “negative entropy”; his 1960 lecture “Thermodynamics and Some Undecidable Physical
Questions” argued that the second law is violated in the cases of: determinism and free will, the origin of the
universe, the fate of the universe, and the discovery or causes of purposes in nature. In 1976, American engineer and
philosopher Arthur Young, in his Reflexive Universe, he attempts to discredit determinism using negentropy ideas and
attempts to explain consciousness and the soul in terms of the first law.

Religion
The notion of determinism, i.e. that "choices", mediating actions, originate largely from forces external (see: external
force) and antecedent in time to those choices, directly contradicts soul weight / karma weight theory of Anunian
theology (aka Ra theology), the underlying belief system of over 75 percent of the modern world, i.e. that premise
that weight of "good" and or "evil" choices, originating inside of a person (see: internal force), determine one's
passage into the afterlife, in the form of resurrection (Abrahamic theologies) or reincarnation (Brahamic theologies).

Quotes
The following are related quotes:
“Spinoza was the first who, with real consistency, applied determinism to human thinking and feeling.”
— Albert Einstein (c.1932), commentary on why he declined to contribute to the Spinoza-Festschrift 1632-1932 [6]
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Deterministic universe
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In science, deterministic universe (GS:885K), which tends to be associated with
free will discussions, as compared to the related term “mechanistic universe”
(GS:529K), which tends to be associated with Newton and, for those of the
religious bent, the premise of a “mechanistic universe fashioned by a creator”,
refers a universe in which mechanism and determinism reign supreme.

Elective Affinities
The following is a 2015 cover to the electronic track Las Afinidades Selectivas,
which seems to be thematic to Goethe's Elective Affinities, such as seen in the
2010 Spanish remake film Afinidades:

A depiction of man running in a
mechanistic and or deterministic
Thereby seemingly showing a sort of chemical mechanism, symbolized by gears, universe, in which mechanism and
determinism reign supreme. [1]
underlying the selection of human affinities.

Quotes
The following are related quotes:
“Dawkins’ bleak portrayal [Quote: “the universe we observe has precisely the properties we should expect if there is,
at bottom, no design, no purpose, no evil and no good, nothing but blind, pitiless indifference. As that unhappy poet
A.E. Housman put it: `For nature, heartless, witless nature will neither care nor know.' DNA neither cares nor knows.
DNA just is. And we dance to its music.” (River Out of Eden, 1996)] of our activities and involvements as something
analogous to Brownian Motion in a deterministic universe is a crude nihilism. Purpose and meaning then has to be
our private existential response to materialism. In other words, there is no meaning in anything but what we inject
for ourselves.”
— David Tyler (2006), “How to Live with Delusion” [1]

See also
● Laplace’s demon

References
1. Tyler, David J. (2006). “How to Live with Delusion: a Response to The God Delusion by Richard Dawkins”,
BiblicalCreation.org, Nov.

External links
● Is the universe deterministic? (2010) – PhysicsForums.com.

Detractors
In hmolscience, detractors are those scientists or scholars that disparage, attack, or label as a "danger" someone or
something related to the premise that a human is a molecule and or that the laws of physics, chemistry, mechanics,
and or thermodynamics apply or govern human activities, operations, or relationships.

List
The following is the work in progress collection of detractors. Those listed before 2005, are considered historical
detractors; those listed after 2005, unless indicated, voiced their objections typically after encounters with the views
of American chemical engineer Libb Thims. [1] The cross icon signifies that the person detracts on religious grounds.
For those scientists who do not believe in religion, their object becomes very puzzling?
Detractor

View
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Christoph
Commented on Goethe's Elective Affinities, that it was nonsense and
Wieland (1733-1813) childish fooling around; objecting to the radicalness of its Christianity, calling
German author
it a "truly horrible work".
1810
Petre Trisca (c.1890c.1956)
Romanian social
concerns scholar

His Preliminaries on Social Mechanics: Analysis of Works, engages “an
almost pathologically savage attack” on the mechanistic school, namely the
social mechanics works produced during the period 1896 and 1914, namely
those of Spiru Haret, Lester Ward, Leon Winiarski, and Antonio Portuendo.

Edwin Slosson (18651929)
American chemisttheologian

In his Sermons of a Chemist, he went back and forth in promoting types of
"chemical anthropomorhizing" and chemical aphorisms, but warned that
"we must beware of carrying over into the realm of psychology the laws of
inanimate matter"; likewise, "the seers and augurs made a mistake that is
often made yet, when a man thinks he can explain all of biology by the laws
of chemistry and all of sociology by the laws of biology, which is the
common mistake of carrying a thing too far."

1922

1925

1928

In his 785-page Contemporary Sociological Theories, devotes the entire first
chapter (The Mechanistic School), over sixty-pages of argument, to an attack
and criticism of the various human physics/social physics, human
energetics/human thermodynamics, social mechanics thinkers (Carey,
Pareto, Winiarski, Ostwald, etc. ) who have argued that people are social
Pitirim Sorokin
(1889-1968)
atoms or human molecules governed by the application of the hard sciences
Russian-born
physics, chemistry, mechanics, energetics, and thermodynamics; claiming
American sociologist that they are all "pseudo-sciences" and mere "superficial analogies". Quote:
"As far as they try to identify physical and mechanical analogies with social
ones, the give only fallacious analogies which do not, and cannot, explain
anything in the field of social mechanics." (one of many example views
expressed)

Robert Heilbroner
(1919-2005)
American economist

Quote: “there is an unbridgeable gap between the ‘behavior’ of [subatomic
particles] and those of human beings who constitute the objects of study of
social science. Aside from pure physical reflexes, human behavior cannot be
understood without the concept of volition—the unbridgeable capacity to
change our minds up to the very last minute. By way of contrast, the
elements of nature ‘behave’ as they do for reasons of which we know only
one thing: the particles of physics do not ‘choose’ to behave as they do.”

John Bowlby
(1907-1990)
British
developmental
psychologist

Devoted the entire first chapter, titled “Point of View”, of his monumental
three-volume Attachment series treatise, towards an effort to discredit
psychodynamics founder Sigmund Freud in his use of physics terms, such as
energy, entropy, force, pressure, or inertia, as in "principle of inertia", etc.,
in psychology; arguing, for instance, that “nor is it to be supposed that the
principle of entropy apples to living as it does to non-living systems.”

1953

1969
Paul Samuelson
(1915-2009)
American economist

1970

Stated (1970) that it is “pathetic to have an economist or engineer try to
force analogies between concepts of physics, such as entropy or energy,
into economics”; stated (1972) that “sign of a half-baked speculator in the
Nobel Prize winner in
social sciences is his search for something in the social system that
Economics (1970)
corresponds to the physicist's notion of entropy."
Second generation
student of Gibbs
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2004

Tominaga Keii (19202009)
Japanese chemical
Commented, in his chemical thermodynamics textbook chapter, about
engineer and
Goethe's Elective Affinities that it "did not add any scientific value."
chemical
thermodynamicist
Steve Fuller
(1959-)
American
philosopher and
sociologist

2005

Sociology professor,
Warwick University
Edward
Sanville (c.1979-)
American
computational
chemist

2005

BS chemistry (2001),
University of New
Hampshire; PhD
computational
chemistry 2005,
Dartmouth College;
post-graduate
research in quantum
molecular dynamics,
Loughborough
University.
John Wojcik (1938-)
American physical
chemist

2006

Retired chemistry
professor, Villanova
University

Thinks that he is not a molecule and considers even the thought of the
idea to be "infuriating", as expressed in his New Scientist article "I Am Not a
Molecule"; objects in particular to the Philip Ball's 2004 book Critical Mass,
which outlines a "physics of society" (social physics) in which masses of
people are viewed in bulk as particles that interact according to the laws of
statistical mechanics.

Commented (Sep 21): that “human thermodynamics is pseudoscience”,
because of the “interchanging of words with precise scientific meanings, (i.e.
"bond," "energy," "reaction," "hot"), with their everyday meanings or
referring to things which would not fit the scientific definition at all, which is
one of the cornerstones of pseudoscience. Of course, human beings obey
the laws of thermodynamics like everything else in the universe, but the
Gibbs free energy equation only [can be used] to describe large systems of
microscopic particles; [and cannot be applied] to analogous situations
between human beings, just because the everyday and scientific words
involved happen to correspond (in English).”

( Rossini) In the Rossini debate, argued that there is great “danger” in
the use of “anthropomorphism in chemistry” in that some may “come to
believe that there is substance in them”; moreover: “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.”

Stephen Lower
(c.1945-)
Canadian physical
chemist

2007

Chemistry professor
(retired), Simon
Considers the idea of chemical reactions occurring between humans
Fraser University
molecules
to be a crackpot-subject, pseudoscience, and a lunatic notion.
(1965-1999); BA
biochemistry,
University of
California, Berkeley;
PhD in physical
chemistry, University
of British Columbia.
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Tim Vickers
(c.1980-)
Scottish-American
biochemist

2007

Considers (Oct 08) human chemistry to be semi-plausible twaddle, not a
genuine field of study, and junk; quote: “human chemistry is just not a
PhD on
scientific theory - it's an analogy at best”; in 2010 (Jun 11), commented
trypanothione
further that he sees the subject of the human molecule to be not a real field
metabolism, Dundee
of study, but rather "a metaphor or joke".
University, Scottland;
post-doctorial
research on
leishmaniasis in US.
John Correia (c.1950)
American biochemist

2008

Biochemistry
Considers (Mar 18) a proposal, by Libb Thims, to give a presentation on
professor, University
the "thermodynamics of human molecules", at the annual Gibbs Conference
of Mississippi
on Biothermodynamics, which was focused that year on molecular
Medical Center
thermodynamics, to be "a joke".
BS (chemistry?)
1972, Villanova
University; PhD 1981,
University of
Connecticut;
Bruce
Bathurst (c.1945-)
American geological
thermodynamicist

2009

PhD in geological
thermodynamic,
Princeton
Philip Moriarty
(c.1965-)
Irish thermal
physicist; nanophysicist

2009

Physics professor,
University of
Nottingham
Marcin Borkowski
(1963-)
Polish chemist

2010

2010

Founded
ChemBuddy.com in
1997

Comments (Aug 24): that he is not a molecule because (a) one need not
slavishly adopt terminology from the physical sciences; (b) new terms are of
value only if they are synonyms of terms in other sciences, mathematics, or
everyday language; (c) being made of atoms is not sufficient to be a
molecule; (d) humans have a soul which is something that only God can
examine, then that's not a question science is qualified to address. Thinks
that asking someone whether or not he or she considers themselves to be a
molecule is "an insincere trap or snare attempting to destroy the spirituality
of individuals."
Quote (Sep 02-19): “what's flawed is [Thims’] remarkable assertion that
thermodynamic principles can be applied to ‘human molecules’. His view: 'It
is only a matter of extrapolation to apply this logic to systems of human
molecules...', beggars belief! No, it is not a matter of extrapolation. Just as it
is not a matter of extrapolation to take fundamental quantum mechanics
and apply it to 'human molecules'. What physical evidence does [Thims’]
have for a 'human wavefunction'? Has [he] somehow carried out the
equivalent of the double slit experiment for humans?! Does [he] understand
what is meant by decoherence or complementarity in the context of QM?”
Quote (Sep 27): “[human chemistry] sounds like crackpottery to me [and]
abuse of the word ‘chemistry’? If you are interested in learning about
human interactions they are covered by sociology and psychology”; also
"Humans are not molecules, they are complex objects composed of many
molecules."

Mitch Garcia (c.1981Quote (Sep 29): “Honestly, the idea [human chemistry] seems pure
)
American nuclear
crackpottery to me. Crackpots always seem to think they are victims of the
chemist
"mainstream". They always seem to think no one is intelligent enough to
understand their points. Oddly, they all also tend to write a lot in their
Founded
internet postings. And unfortunately no matter how much we argue with
ChemicalForums.com the crackpots they never give an inch in return.”
in 2003; BS chemistry
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(2003), University of
California, Riverside;
PhD chemistry
(2009), University of
California, Berkeley;
postdoctoral
research in
molecular and
medical
pharmacology, 2010,
UCLA.
Lubos Motl
(1973-)
Czech-American
theoretical physicist
(string theory) and
black hole
thermodynamicist

2010

Physics professor,
Harvard University
(2004-2007); junior
fellow (2001-2004)
PhD, thesis
“Nonperturbative
Formulations of
Superstring Theory”
(2001), Rutgers
University; MS
(physics?) Charles
University, Prague

Lucien Benguigui
(1936-)
French-Israeli
physicist
2013

Quote: (Nov 20): “Is this some sort of joke ? Surely, as someone who holds a
PhD, you've GOT to realize the blatant absurdity of trying to model the laws
governing human relationships using the rules of thermodynamics, a set of
rules that only apply at a molecular level. Human beings are NOT molecules,
they are composed of molecules, but we aren't giant molecules. Human
relationships are governed mostly by human psychology. I can only assume
you're senile or crazy to believe this nonsense…”
Quote (Nov 19): “Thermodynamics of human relationships is bullcrap.”
Quote (Nov 16): “The stuff Hirata said about human thermodynamics was a
JOKE. You don't seriously believe that he was serious about this, do you ?
Your obsession with human thermodynamics is silly.”

Quote: (11 Sep 2012): “Not all these [human] applications [of entropy] or
[‘of mathematical formula of thermodynamics to the economic and social
sciences like car wreck behavior, politics, the process of falling in love’ (Bill
Nye, 1993)] have a real rational basis connected firmly with physical laws.”
[2]
Quote: (5 Feb 2013): “About entropy: If you want to use the concept of
entropy outside physics you have to define precisely what it is in a new
context. Until now entropy receives precise definitions only in the frame of
physics, so you cannot use it outside of physics.” [3]

See also
● Libb Thims (attack)
● Elective Affinities (enemies)
● Human thermodynamics (objectors)
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DeVoto, Bernard
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In hmolscience, Bernard DeVoto (1897-1955) was an American historian noted for his
participation in the 1930s to early 1940s Harvard Pareto circle. [1]

Education
DeVoto attended the University of Utah for one year, and then transferred to Harvard
University, graduating from there with a degree in something in 1920, after which he
worked as an English instructor at Northwestern University from 1922 to 1927, and
then as a part-time instructor at Harvard, along with writing regular column “The Easy
Chair” in Harper’s Magazine, from 1935 to 1955. At some point, DeVoto took a course
in the history of science from Lawrence Henderson. [2] Sometime thereabouts,
Henderson, as reported by George Homans (1984), told DeVoto to read the general
sociology works of Italian engineer Vilfredo Pareto: [3]
“It was Henderson, the philosopher of science, who told DeVoto to read Pareto, with
fateful consequences for me.”
As early as March 1928 DeVoto was expressing enthusiasm for Pareto’s Traité de Sociologie Générale (Treatise on
General Sociology), referring to Pareto as follows: [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 Frazer 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.”
This, of course, is two cultures social Newton genius comparison at its near finest, Goethe aside. One of the
convictions he learned from Pareto, as DeVoto biographer Wallace Stegner reports, was that any society exhibited
continuities, which Pareto termed ‘residues’, and that it was extremely easy to confuse a temporary modification or
rationalization of one of these—a ‘derivation’ in the Pareto jargon—with true change. [2]
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Dewar, James
In thermodynamics, James Dewar (1842-1923) was a Scottish physical chemist noted
for his low-temperature thermodynamics work in the liquefaction of gases in his quest
to reach absolute zero in temperature or close to it. [1]

Education
In 1852, at the age of ten, Dewar fell through ice of a pond after which it took him two
years to recover. In retrospect, Dewar commented that this was his most “formative
early experience”. Extended periods of childhood, adolescent, or teenage
convalescence to recover health and strength gradually after sickness or weakness are
common to many who would go on to become great geniuses, thinkers, and or
inventors. In 1859, Dewar matriculated at the University of Edinburgh, i.e. the Glasgow
school of thermodynamics, in natural philosophy, mathematics, and chemistry. During
this period, he designed a brass-and-wood model of Fredrich Kekule’s benzene ring,
after receiving a copy of this, Kekule invited Dewar to come and work with him.

Chemical thermodynamics
In his 1888 presidential address to the chemical industry society, Dewar gives a fairly decent historical summary of
the chemical thermodynamics, citing William Rankine as having done some early outlines, but attributing the proof
that thermodynamics is applicable to chemical phenomena to American physicist-engineer Willard Gibbs: [2]
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“In a series of remarkable papers read before the Connecticut Academy, Gibbs has proved that the laws of
thermodynamics are as applicable to chemical action as to simple changes of state.”
(add discussion)

References
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External links
● James Dewar – Wikipedia.

Dewar, Roderick
In chnopsology, Roderick Dewar (c.1960-) is an English-born Australian plant-ecology
physicist noted for

Overview
In circa 1990, Dewar began to promote the view that: [1]
“Maximum entropy production is an organizational principle that potentially unifies
biological and physical processes.”
Dewar since 1989, in short, has been working on the application of American physicist
Edwin Jaynes’ maximum entropy principle theories to organisms and ecosystems;
wherein he also works on applying Shannon entropy concepts (see: Shannon
bandwagon) to genetics and community ecology.

Education
Dewar completed his BS in mathematical physics in 1982 and his PhD in 1986 on statistical mechanics and phase
transitions, both at the University of Edinburgh. Since 2008, Dewar has been a professor of theoretical ecology at the
Australian National University, where he the interface between chnopsology (biology) and physics from the point of
view of entropy (albeit, it seems, of the information theory variety).

See also
● MaxEnt school
● Principle of maximum entropy production
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Dewey, John
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In hmolscience, John Dewey (1859-1952) (DN=6±), was an American psychologist
philosopher, a ranked humanities citation scholar, noted for his 1931 discussions on
causality, for his 1938 "cultural cleavage" version of the two cultures discussion, and for
his latter "atheism" labeling discussions.

Overview
In 1931, Dewey, in his Philosophy of Civilization, gave the following sharp statement: [1]
“There is no superstition more benumbing, I think, than that the current notion of
things are not what they are, and do not do what they seem to do, because these
things have themselves come into being in a causal way. Water is what it does rather
than what it is caused by. The same is true of the fact of intelligent choice. A philosophy
which looks for freedom in antecedents and one which looks for its consequences in a
developing course of action, in becoming rather than in state of being, will have far
different notions about it. Yet we cannot separate power to become from
considerations of what already antecedently is.”
(add discussion)

Zucker
American physical historian Morris Zucker devotes a certain amount of effort, in his 1945 A Field Theory of History, to
refute Dewey’s supposed contention that a science of history is impossible, arguing the following in response: [3]
“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.”
(add discussion)

Religion
In 1935, Dewey, in commentary on the label atheism, wrote the following to his atheist friend Max Otto (1876-1968),
author of Is There a God? (1932), among other works: [2]
“I feel the gods are pretty dead, though I suppose I ought to know that || however, to be somewhat more
philosophical in the matter, if atheism means simply not being a theist, then of course I'm an atheist. But the popular
if not the etymological significance of the word is much wider. It has come to signify it seems to me a denial of all
ideal values as having the right to control material ones. An in that sense I’m not an atheist and don’t want to be
labelled as one.”
(add discussion)
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In hmolscience, Joseph John Dewey (1945-), known as J.J. Dewey, is an American new
age spiritual philosopher noted, in human chemistry, for his 1999 The Molecule
Relationship, wherein he mixes god talk, with chemistry talk, to theorize in a kind of
self-help way about relationships, sexual energy, dialogue about reincarnation, among
other topics, an a kind of amateurish albeit partially interesting way.

Overview
In 1999, Dewey, in his coil-bound mail order booklet The Molecular Relationship,
conceived of a “human molecule” type of theory, wherein the pair-bond relationship is
conceived as the molecule, creating a certain amount energy. [1] The following is a
representative excerpt from his chapter on human relationships: [2]
“The molecular relationship [exists in] the foundation of the family unit through the
establishment of the marriage bond. The one-to-one monogamous relationship has
been historically proven to be the most natural and stable one existing among men and
women. In this union, the man is like a positive ionic atom who takes a negative ion. Together they produce a whole
with greater properties than either alone have. These greater properties appear, however, only when there is true
union. When this union is consummated, the couple has the power to become as one entity, with much greater
strength and power than the one sex alone.”
Here Dewey seems to be employing the "ionic bond" model of chemistry as a model for the marriage bond. He
continues:
“Unfortunately, few ever achieve true union, for about half of all marriages end in divorce. Of the married, surveys
reveal that about 75 percent of all couples are eventually not happy with their marriage, and would leave their
relationships if the right opportunity presented itself. Thus, about 25 percent of married couples have achieved
relative stability and happiness, and therefore have attained a degree of molecular bonding. The creation, or hope of
creation, of this simple molecule (or completed atom) has been the impetus behind almost all great social
evolutionary systems among humanity.”
The seeds of this logic originated in Dewey’s 1998 new age book
The Immortal, in which he begins to conceives of a “human
molecule” type of theory, where in the pair-bond relationship is the
molecule, creating a certain amount energy, all intertwined with
discussions on creationism and God, wherein god is representative
of the energy. Most of this book consists of dialog between Dewey
and his second wife Elizabeth. The first mention of molecules comes
up when Elizabeth asks: “are we ever born again as animals, spiders
or anything like that?” To which Dewey replies: [3]
“The human as a unit is made of smaller energy centers [chakras]
that compose acupuncture points. The five lower chakras and
hundreds of the smaller energy points are actually little lives that
were once animals and other little lives eons ago. These do not
become human but combine to create something greater than
themselves. This is the true order of evolution. The subatomic
particles unite to create atoms, cells unite to create the vegetable
kingdom, the essence of life unites to create animal, and animals
and all the smaller lives unite in consciousness to create human.”
A reading of Dewey’s “going molecular” themed quotes, gives a
good picture that Dewey’s immortal theory is a sort of Christianthemed type of relationship chemistry, using a very loose, often
incorrect, or ballpark understanding of chemical terminology,
extrapolating on things such as molecular business, or molecular
politics, molecular success, albeit always conceived in such a way so Dewey's 1999 book The Molecular Relationship,
depicting a couple embracing, with an overlay of
as to be connected to Biblical narration. [4] Dewey’s The Immortal various molecules and the periodic table, intending
was followed by two more books: The Lost Key of the Buddha (2003) to convey the idea that the paired couple is a new
and Eternal Words (2006), which constitute a series. Dewey
bonded molecule. [6]
discusses things such as the “evolution of the molecular
relationship”, the “mystery of romantic energy” (human thermodynamics), the “marriage of atoms”, the “human
molecule”, the “expanding molecule”, molecular principles, among other things. [1]
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Education
Dewey has been a student of philosophy, metaphysics, and religion for most of his life. He took a chemistry course in
college. A significant turning point occurred in Dewey’s life when he was excommunicated from the Mormon Church
for writing an article with argued that there is a progression from one kingdom to another. In 1998, Dewey began
teaching his ideas in an Internet group called the “Keys of Knowledge”, started by a reader of the immortal series,
which boasts a following of about 450 members. [5]
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Videos
● Dewey, Joseph. (2007). “On Relationships (1 of 2)” (V), Nov 18.

External links
● Joseph7322 – YouTube.com.
● JJ Dewey (teachings of index) – GreaterThings.com.
● Dewey, J.J. – WorldCat Identities.

d’Holbach, Baron
In hmolscience, Baron d’Holbach (1723-1789) (CR=10), born Paul Dietrich, also known
as Paul-Henri Thiry, was a French materialist philosopher, an explicit atheist, a semiranked extreme atheist, who, in in epicenter genius categorizations, was “one member
of Voltaire’s circle”, and who, according to Caspar Hakfoort, was one of the stepping
stone pioneers of scientism, being generally known for his 1770 The System of Nature:
the Laws of Moral and Physical World, referred to by some as an "Atheist’s Bible",
wherein saw the universe as nothing more than matter in motion, bound by inexorable
natural laws of cause and effect, in which there is “no necessity to have recourse to
supernatural powers to account for the formation of things.” [1]

System of Nature
In circa 1768, d'Holbach finished a draft of his The System of Nature: the Laws of Moral
and Physical World, retrospectively characterized, by Rebecca Scott (2013), as an
“incendiary device ticking bomb” (Rebecca Scott, 2013). He showed the draft to Denis
Diderot who complained privately, to someone, the following, as summarized by Stott:
“There was no wit, no shadow, no nuance, no multi-sidedness, no art, no pleasure or erotic play to be found in its
pages. It denied god, argued that all religions were created out of fear, ignorance, and anthropism; that souls did not
outlive the body; that the world was determined by strict laws.”
Diderot went on to admit to friends that d’Holbach made “atheism dull”, and that his book was an act of war—to
destroy the power of religion, via reference to the new sciences.
In 1770, d'Holbach, after smuggling it across the border into Amsterdam to be published, debuted his The System of
Nature, soon-to-be-dubbed (Ѻ)(Ѻ) the “Atheist’s Bible”, to the public; which worked to split the deists and the
atheists of France:
“D’Holbach’s book caused a great stir among the Paris savants, effectively dividing the deists from the atheists.
Voltaire, committed to deism and long impatient with d’Holbach’s declamatory ways, called it ‘a chaos, a great moral
sickness, a work of darkness, a sin against nature, a system of folly and ignorance.’ He wrote to Delisle de Sales: “I
think that nothing has debased our century more than this enormous stupidity.”
— Rebecca Stott (2013), Darwin’s Ghosts: in Search of the First Evolutionists [5]

(add discussion)
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Common Sense
In 1772, d’Holbach published Common Sense (Bon Sens), a work said to be deeply indebted to Meslier, which gave a
popular expression to the former’s atheism. [6]

Soul | Determinism
On the determinism and the soul, religiously conceptualized as an autonomous entity, d'Holbach, in his “A Defense of
Determinism” (Ѻ), had the following to say:
“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.”
(add discussion)

Education
d’Holbach attended Leiden University from 1744 to 1748.

Praise | Tributes
The following are noted quotes and or synopsis tributes or statements:
“The failure of the reformation to capture France had left for the Frenchmen no half-way house between infallibility
and infidelity; and while the intellect of Germany and England moved leisurely in the lines of religious evolution, the
mind of France leaped from the hot faith which had massacred the Huguenots to cold hostility with which La Mettrie,
Helvetius, Holbach, and Diderot turned upon the religion of the fathers.”
— Will Durant (1926), the Story of Philosophy [2]

“As Casper showed in his article ‘The Historiography of Scientism: A Critical Review’ (1995), the notion of scientism in
a variety of meanings has been around for a long time; still, Casper put it to new uses by applying it to persistent
efforts over the centuries, from Hobbes and d’Holbach to Capra and Hawking in our own day, to make the latest
science serve the construction of a world-view.”
— Floris Cohen (2009), “Note about an Unfinished Book on Ostwald by the Late Casper Hakfoort” [3]

Quotes
The following are notable quotes:
“To discover the true principles of morality, men have no need of theology, of revelation, or of god.”
— Baron d’Holbach (c.1770) (Ѻ)

“All children are born atheists; they have no idea of god.”
— Baron d’Holbach (1772), Freethoughts Opposed to Supernatural Ideas [4]
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External links
● Baron d’Holbach – Wikipedia.

Di Cera, Enrico
In thermodynamics, Enrico Di Cera (c. 1960-) is an American biochemist noted for
several books on the thermodynamics of binding between macromolecules and
between macromolecules and receptor sites. Di Cera is a notable expert on “linkage
thermodynamics”, founded in 1948 by American biochemical thermodynamicist Jeffries
Wyman, who developed the theory of linkage functions and brought the rigor of
Gibbsian thermodynamics to biochemistry. [1]

Education
In 1985, Di Cera completed his MD at Catholic University School of Medicine, Rome,
Italy. Currently, he is professor and chair of biochemistry and molecular biology at Saint
Louis University School of Medicine. (Ѻ)
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Cambridge University Press.
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Diagoras
In existographies, Diagoras of Melos (c.448-388BC) was a Greek philosopher, poet, and
sophist, Hmolpedia article #4,000, noted for []

Overview
Diagoras is semi-labeled, by some, as the "first true atheist"; known as “Diagoras ‘the
Atheist’ of Melos”, a disciple of Democritus (Ѻ), cited by Cicero, among others,
sometimes referred to, in the history of atheism (Ѻ), as the “first atheist” or history's
earliest known “confirmed atheist”, as some (Ѻ) describe him.

Quotes
The following are related quotes:
“With reason did the Athenians adjudge Diagoras guilty of atheism, in that he not only
divulged the Orphic doctrine, and published the mysteries of Eleusis and of the Cabiri,
and chopped up the wooden statue of Hercules to boil his turnips, but openly declared
that there was no god at all.”
— Athenagoras (200AD), A Plea for the Christians

External links
● Diagoras of Melos – Wikipedia.

Dialectical materialism
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In science, dialectical materialism is Georg Hegel’s thesisantithesis-synthesis method applied to material economic
change, albeit reformulated as presented in Karl Marx’s
1867 Capital: Critique of Political Economy, and is the
philosophical basis of Stalinist Marxism. The term
“dialectical materialism”, an extension in some way of
Friedrich Engels' Marxist philosophy term "historical
materialism", e.g. to include the laws of thought, was used
in 1891 by Russian political theorists Georgi Plekhanov
and in 1894 by Vladimir Lenin to describe Marx’s
philosophy. [2]

Scientific conflicts
The logic of dialectical materialism, over the 20th century,
has been the theoretical backbone of communism, in
respect to governmental direction and as the basis of
moral standards. Both quantum mechanics and general
A humorous sketch of Karl Marx and Friedrich Engels, in 1867,
relativity, since at least the 1930s, in communistputting the finishing touches on their their dialectical
controlled areas, have either been banned and or
materialism philosophy, which outlines an explanation of the
censored and presented in a manner that conform to
"laws of motion" of the capitalist economic system.
dialectical materialist principles.
In 1931, in Russian, George Gamow was forbidden to speak about Werner Heisenberg’s version of quantum
mechanics as it was deemed anti-materialistic and incompatible with the state’s increasingly rigid version of Marxist
philosophy. [1] The Russian translation of Paul Dirac’s 1930 The Principles of Quantum Mechanics fell out with
censors on the objection that his quantum mechanics was in conflict with dialectical materialism and eventually
found translation only after an apologetic note was put in before the preface, arguing that its methods are needed to
advance dialectical materialism. [1]
At the time, conducting researches on relativity theory and cosmology in China was very risky politically, because
these theories were considered to be "idealistic" theories in contradiction with the dialectical materialism theory,
which is the official philosophy of the Communist Party. According to the dialectical materialism philosophy, both
time and space must be infinite, while the big bang theory allows the possibility of the finiteness of space and time.
In China, during the Culture Revolution, campaigns were waged against Albert Einstein and the theory of
relativity in Beijing and Shanghai, as evidenced in the resistance of Chinese astrophysicist Fang Lizhi, top ten Google
Books scientist existive (Ѻ) , who found that after he published his theory, some of the critics of the theory of
relativity, especially a group based in Shanghai, prepared to attack Fang politically. Into the 1980s and even as late as
the 1990s, articles criticizing the big bang theory as "pseudo-science from the west ... in violation of the principles of
Marxism philosophy", and "politically incorrect" still appeared frequently in newspapers and magazines in paper.

See also
● Materialism
● Eliminative materialism
● Social engineering
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Dialogue
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In terminology, dialogue (TR=103)
is conversation or discussion
between two or more people;
often in aims to resolve some
problem.

Overview
Greek philosopher Plato was one of
the first to popularize the
"dialogue" or Socratic dialogue
method of of discussion. In his
Top: a Google definition of dialogue: a conversation between two or more people on
Symposium, via dialogue, e.g., he
introduced the soul mate theory or some problem. Right: Frontispiece of Italian physicist Galileo Galilei’s 1632 Dialogue
Concerning the Two Chief World Systems, on the debated between whether the
split humans theory. In his circa
heliocentric or geocentric model is correct, showing three thinkers in “dialogue” on the
360BC dialogue Timaeus,
question.
supposedly following Pythagoras,
introduced the semi atomic theory like proposition that ideal geometric forms serve as atoms, according to which
atoms broke down mathematically into triangles, such that the form elements had the following shape: fire
(tetrahedron), air (octahedron), water (icosahedron), earth (cube). [1]
In 1548, French physician-philosopher Jean Fernel, in his On the Hidden Causes of Things, situated a Platonicstyle dialogue of sorts between the three fictional friends, Eudoxus, Brutus, and Philiatros. [2] Fernel’s dialogue
became very influential to Charles Sherrington and his 1938 lecture turned book Man on His Nature. Into the mid to
late 1650s, English thinker Thomas Hobbes, specifically in his Dialogus Physicus (1661) and Elementorum Philosophias
sectio prima de Corpore (1655), mounted a strong critique of vacuum and temperature work of Irish scientist Robert
Boyle.
In 1809, German polyintellect Johann Goethe, in his famous “chapter four”, of his Elective Affinities, interjects
into a dialogue on the possibility and potential ramifications on the physical chemistry modelling of love and
relationships as types of chemical reactions, a discourse that actuated between the three characters: Eduard,
Captain, and Charlotte, who each venture angled points of view on the matter.
In 1939, the film Ninotchka, written by Hungarian writer Melchior Lengyel (1880-1974), has a famous dialogue
between the characters Ninotchka and Leon on the subject of whether or not love is romantic designation for an
otherwise ordinary biological (i.e. powered chnopsological) chemical process (see: It’s a Chemical Reaction, That’s
All). In 2005, Russian-born American science fiction writer Lev Shneider, in his novel Matryoshka, initiates a
Goethean Elective Affinities like dialogue between the character ZeeBrain and 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. In 2014, American electrochemical engineer Libb Thims initially
proposed the name “Atheist Dialogues” to be the name of his new atheism YouTube channel, before settling on
Atheism Reviews.

Quotes
The following are related quotes:
“There seem to be ‘laws’ [of] social systems that have at least something of the character of natural physical laws, in
that they do not yield easily to planned and arbitrary interventions. Over the past several decades, social, economic
and political scientists have begun a dialogue with physical and biological scientists to try to discover whether there is
truly a ‘physics of society’, and if so, what its laws and principles are. In particular, they have begun to regard complex
modes of human activity as collections of many interacting ‘agents’—somewhat analogous to a fluid of interacting
atoms or molecules, but within which there is scope for decision-making, learning and adaptation.”
— Philip Ball (2003), “The Physics of Society”, talk delivered at the London School of Economics

See also
● Beg-Thims dialogue | Physicochemical humanities
● Einstein-Murphy dialogue | Free will
● Einstein-Pascal dialogue | Purpose
● Heisenberg-Pauli dialogue | God
● Scrooge Tiny Tim dialogue | Quantum determinism
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Diderot, Denis
In science, Denis Diderot (1713-1784) (IQ:170|#201) (CR=26) was a French philosopher
and encyclopedist noted for his views on determinism.

Religion | Atheism
Some have attempted to labeled Diderot, a Haught disbeliever (#11), as “France’s first
true atheist” (Ѻ); other’s classify him as an apatheist, i.e. one who is apathetic about
theism/atheism distinction, based on his reply when being accused of being an atheist
that he simply did not care whether god existed or not. (Ѻ) The following are other
related quotes:
“If you want me to believe in bod, you must make me touch him.”
— Denis Diderot (1749), portrayal of fictional conversation of Nicholas Saunderson with a priest,
in Letters of the Blind (Ѻ)

“I believe in god, but I also live happily with atheists. It is very important not to mistake hemlock for parsley; but not
at all so to believe or not in god.”
— Denis Diderot (c.1765), “Response to Voltaire” (Ѻ) [4]

Animate atoms
Diderot had some type of "animate atom" theory, speculating, e.g., how possibly that when to people die (dereact)
and are interred next to each other, their atoms might co-mingle in the future by some type of law of affinity. [2]

Encyclopedia
Diderot’s 1772 Encyclopedie, co-written with Jean D'Alembert (IQ=185), culminating as a 35-volume set, which
contains an affinity table (attributed to Diderot), is said to mark “end of an area in which a single human being was
able to comprehend the totality of knowledge” (see: "last persons to know everything").

Determinism
Diderot was an adherent to strict historical determinism, according to which it is nothing but external forces that
make people behave as they do, in which consciousness was an experienced allusion. He conceived of a
mathematician who gets up, works on geometry, writes and posts letters, and dines with his friends, and yet all the
while, according to Diderot: [1]
“He knows nothing, but nothing of what he has done, and I see this man—machine pure and simple—experiencing
different motives which have impelled it without having freed it; it has not produced a single expressly voluntary act.”
This is an example of the human machine model.

Quotes
The following are noted quotes:
“The philosopher has never killed any priests, whereas the priest has killed a great many philosophers.”
— Denis Diderot (c.1770) [3]

“Skepticism is the first step on the road to philosophy.”
— Dennis Diderot (c.1770) (Ѻ)

“Man will never be free until the last king is strangled with the entrails of the last priest.”
— Dennis Diderot (c.1770) (Ѻ); paraphrase (or mis-attribution) of Jean Meslier

“There are three principal means of acquiring knowledge: observation of nature, reflection, and experimentation.
Observation collects facts; reflection combines them; experimentation verifies the result of that combination.”
— Dennis Diderot (c.1770) (Ѻ)

“Pithy sentences are like sharp nails which force truth upon our memory.”
— Dennis Diderot (c.1770) (Ѻ)
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“There are things I can't force. I must adjust. There are times when the greatest change needed is a change of my
viewpoint.”
— Dennis Diderot (c.1770) (Ѻ)

“Only passions, great passions can elevate the soul to great things.”
— Dennis Diderot (c.1770) (Ѻ)

See also
● Maupertuis-Diderot debate
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Die Wahlverwandtschaften
(1982 drama)
In remakes, Die Wahlverwandtschaften (drama) refers a 1982
118-minute France, West Germany television drama remake of
German polymath Johann Goethe’s 1809 physical chemistry
based novella Elective Affinities, directed by Claude Chabrol,
first broadcast: ARD, 4 April 1982, including Helmut Griem as
Edward Otto, Stéphane Audran as Charlotte, Michael Degen as
Captain Otto, Pascale Reynaud as Ottilie. [1]

Synopsis
The following is the synopsis for the television version of the
novella:
Description: "Stéphane Audran, Michael Degen, Helmut

"Edward Baron (Helmut Griem) and his wife Charlotte
Griem, Pascale Reynaud, Die Wahlverwandtschaften"; a
(Stephane Audran) live peacefully and quietly in the country.
screen shot of from an part in the 1982 television remake
That changes when his friend Edward, the Captain (Michael
drama of Goethe's 1809 Elective Affinities.
Degen) arrives at the same time inviting and Charlotte's niece
Ottilie (Pascale Reynaud) on the property. Soon Charlotte falls in love with the Captain and master of the house
Edward in love with the beautiful Ottilie. The "elective affinities" position, however, all social conventions on their
head."

Starring:
Helmut Griem | Edward
Stephane Audran | Charlotte
Michael Degen | Captain
Pascale Reynaud | Ottilie
Josef Lang Miller | Mediator

Images
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Stéphane Audran, Michael Degen, Die
Wahlverwandtschaften

Stéphane Audran, Michael Degen, Helmut
Griem, Pascale Reynaud, Die
Wahlverwandtschaften

Helmut Griem, Pascale Reynaud, Die
Wahlverwandtschaften
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Dietary thermodynamics
In human thermodynamics, dietary thermodynamics is the study of the relation between thermodynamics and
weight loss or weight control or balance, referring to the subject of applying the laws of thermodynamics to facilitate
weight loss or weight control or to develop diet theories on how to lose weight or control weight.

Overview
It is difficult to pin down exactly who originated this subject, although it does seem to have a loose historical
connection to body building, if not dieting in general; generally seeming to be a subject that arose in the 2000s. In
2011, diet expert Zoe Harcombe explained how the laws of thermodynamics have been misapplied, in recent years,
to weight loss theory, and that in addition to the first law, the second law needs to be factored into diet theory to
quantify available energy and the overall energy balance of a person. [1]

First law
The central debate in diet theories, concerning thermodynamics, seems to be how to going about applying the
thermodynamics to understand weight loss formulaically. The original old school method seems to be the “calorie
counting” method of weight loss, often theorized to be a first law based model, such that weight loss formulaically
would be defined as:
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where WL is the amount of weight loss (in pounds), Cout is calories burned, and Cin is calories taken, such as via food
substance or liquid calories. In this model, if, for instance, a typical person goes on a low calorie diet, say Cin = 800
calories per day, and goes about their normal day, thus equating Cout to the typical daily metabolic rate of say Cout =
1600 calories per day, then one would formulaically conclude that a person who adheres to this formula to the
calorie would expect to loose one pound ever 4.5 days.

Second law
In recent years, some have begun to argue that the second law needs to be factored into the weight loss equation. A
simple model in this direction would argue that weight loss is a isothermal-isobaric process of the state of a human
molecule on going from an initial state to a final state, and that the Lewis inequality would have to hold in order for
this process to occur:

A first issue in this type of analysis is the "turnover rate" factor, namely the difficult issue of differentiating between
human-surface interactions and human-human interactions, the former of which, according to standard model, being
attributed to activation energy lowering or rising factors, the latter of which being attributed to enthalpy and entropy
change factors.
Along these lines, one may well note that "mental factors", generally deemed an entropy factor, such as one's
serotonin level would play a key role in the weight loss equation. It is known, for instance, that when one is in a stable
strong positional relationship (not depressed), that serotonin levels are high and that the feeling of hunger drive is
low; whereas, conversely, when one in unstable positional relationships (depressed) or in fact completely unbonded
with no sort of stability, that serotonin levels are low, and resultantly the hunger drive is high, whereby, resultantly
food consumption tends to increase and weight tends to gain. This approach tends to explain why depression and
obesity tend to be linked.

Activation energy
The general model as to how to go about quantifying atomic turnover in humans is that this factor plays a role in the
activation energy of reactions between humans, in the sense that food intake and hence atomic turnover are a
substrate factor, i.e. an interaction factor with the surface of the earth, which acts to facilitate human-human
reactions, in the same manner as does the oxide-embedded iron surface, in the Haber process, act as a catalyst that
works to lower the activation energy barrier to reaction between H2 and N2 just as does a fertile earth surface
facilitate reactions between a male Mx and female Fy human molecule. There are, however, a number of issue to be
worked out in overall nature of this subject applied to human-human reactions. [2]

Summary
In any event, sorting out the thermodynamics of dieting, in thermodynamic terms, i.e. whether diet and weight loss is
best quantified as an either an enthalpy, entropy, activation, or free energy factor or some other attribute, is a
difficult subject.

Objections
Many argue that thermodynamics has nothing to say in regards to weight loss, often tending to object to the first law
method of weight loss diet formulas, arguing to the effect that all calories are not the same, or something to this
effect. [3]
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Differential
In mathematics, a differential refers to a variable that relates to or constitutes a difference or small change. [1]

Symbols
See also: History of differential equations, Symbols

There are three types of differential symbols used in thermodynamics: ordinary differential, partial differential, and
exact differential. The notation for these three types of differentials is generally consistent, although notation
sometimes varies. These types of differentials are summarized below:
Text LaTex

d

Spoken

Type/Date

Notes/Synonyms

English Ordinary
letter differential
"d"
(1665)

History

The symbols dx, dy, and dx/dy were all introduced by German
mathematician Gottfried Leibniz in his 1675 notebook. [5]
In 1770, French mathematician Marquis de Condorcet, in his
“Memoir on Partial Differential Equations”, introduced the
so-called “curly d” symbol, as follows: [6]
“Throughout this paper, both dz and ∂z will either denote
two partial differences of z, where one of them is with
respect to x, and the other, with respect to y, or dz and ∂z
will be employed as symbols of total difference, and of partial
difference, respectively.”
To note, it is difficult to see, in this translation, if this
corresponds to the modern concept of total differential and
partial differential?
Used to denote a
partial
derivative, such
as:

∂

The modern standard curly d (∂) notation in equation form
was first used in 1786 by French mathematician Adrien-Marie
Legendre who stated the following: [7]
“Pour éviter toute ambiguité, je répresentarie par ∂u/∂x le
coefficient de x dans la différence de u, and par du/dx la
différence complète de u divisée par dx.”
or:
"To avoid any ambiguity, I represent ∂u/∂x as the coefficient
of x in the difference of u, and by du/dx the complete
difference of u divided by dx."

"curly d"
rounded
Partial
d
differential which is read as
curved d
(1770)
"the partial
Jacobi's
derivative of z
delta
with respect to
x" or "the partial Again, the translation of "différence complète" to complete
of z with respect differential, needs to be fact-checked. In any event, Legendre
is said to have abandoned this symbol usage. The curly d
to x".
symbol (∂) was later re-introduced in 1841 by German
mathematician Carl Jacobi, who stated in Latin: [3]
“Sed quia uncorum accumulatio et legenti et scribenti
molestior fieri solet, praetuli characteristica d differentialia
vulgaria, differentialia autem partialia characteristica ∂
denotare.”
which translates as: we will denote the partial differential by
the character " ∂ ", or something to this effect.
In 1882, German physicist Hermann Helmholtz was using
both the partial differential ∂ and the standard differential d
in his "On the Thermodynamics of Chemical Processes". [9]
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Synonyms:
Inexact imperfect
differential differential,
(1858)
incomplete
differential.

d hat

đ

(1875)

Synonyms: total
differential,
completed
differential
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In 1858, German physicist Rudolf Clausius published his his
1858 article “On the Treatment of Differential Equations
which are Not Directly Integrable” and followup chapter
section "Mathematical Introduction" (1865, 1875), wherein
he laid out the thermodynamic version of the so-called "exact
differential" as compared to the "inexact differential".
The d hat notation ( ) was introduced in 1875 by German
mathematician Carl Neumann to represent an inexact
differential, i.e. one that is path dependent, which is the case
with differential units of heat

and work

. [4]

Often used, in
20th century
thermodynamics
d
Inexact textbooks, to
The first person to use or introduce this this notation needs
crossbar differential represent an
to be tracked down.
exact
differential;
inconsistent use.
Used by Johann Bernoulli in 1706 to denote the difference of
functions; used in 1821 by Augustin-Louis Cauchy to denote
“difference”. [5]

δ

Δ

Greek
lower
case
letter
delta

Greek
capital
letter
Delta

Sometimes used
to represent an
Exact
exact
differential
differential;
inconsistent use.

Difference
(1923)

In 1924, James Partington was using δ to denote that “δQ and
δA are not perfect differentials, since each depends on the
path of change.” Partington footnotes this statement,
directing readers to his 1920 Higher Mathematics for
Chemical Students, in which he says that he gives a proper
treatment of the properties of perfect differentials, as
presented by Rudolf Clausius (1875). [8]
Introduced in 1923 by Gilbert Lewis to represent a change of
state of a system in going from an initial state to final state,
such as:

or rather the "difference" in the values between the final
state and the initial state.

History
The term "differential" was first used in 1647. [1]

Cartesian systems
The differential dF of a Cartesian coordinates defined function F(x,y,z) is given by: [2]
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Differential equation
In mathematics, a differential equation is an equation in which the derivative or differential of one variable or
quantity, say y, with respect to a second variable, say x, appears as well as the variables themselves, x and y. [1]

Quotes
“First causes are not known to us, but they are subjected to simple and constant laws that can be studied by
observation and whose study is the goal of natural philosophy … Heat penetrates, as does gravity, all the substances
of the universe; its rays occupy all regions of space. The aim of our work is to expose the mathematical laws that this
element follows … The differential equations for the propagation of heat express the most general conditions and
reduce physical questions to problems in pure analysis that is properly the object of the theory.”
— James Maxwell (date), Publication [2]

“Differential equations form the basis for the scientific view of the world.”
— Vladimir Arnold (date), Publication [2]

“The solution to this paradox is that an organism inherits rules that spell out the progression. The rules are, or are
like, time-based differential equations which have the ability to encode complex sequences with high efficiency. Thus
on hast to regard development as an integration through space and time, the genome providing the equivalent of the
differential equations.”
— Paul Green (c.1990) (Ѻ) [3]

See also
● Complete differential
● Exact differential
● History of differential equations
● Partial differential equation
● Total differential
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Difficulties on theory
In science, difficulties on theory refers to the apparent issues, fallacies, and or insurmountable barriers, depending,
with a given argument or line of reasoning, point of view, or position on an issue.
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“Long before arriving at this part of my work, a crowd of difficulties will have occurred to the reader. Some of them
are so grave that to this day I can never reflect on them without being staggered; but, to the best of my judgment,
the greater number are only apparent, and those that are real are not, I think fatal to my theory.”
— Charles Darwin (1859), Origin of Species (§6: Difficulties on Theory) [1]

A theory, in short, is an unproven assertion; advanced for some or another reason, generally for the sake of
explanation. The majority of theories or theorems will tend to fail; those that do not become law.

Etymology
The term and concept of “difficulties on theory” was made popular by English naturalist Charles Darwin who
employed the term as the title of chapter six of his Origin of Species, which he again addressed in his closing chapter
“Recapitulation and Conclusion”.

Hmolpedia
In all Hmolpedia articles, wherein a theory is discussed or summarized, a standing practice, aim, and or rule of thumb,
modeled on the Darwin protocol, is to append a so-called difficulties on theory section to the end of each article,
wherein the apparent issues with the said theory are addressed openly, with citation when available, so as to not
have to re-tread old ground—to get all the cards out on the table, so to say. Hmolpedia "difficulties on theory"
sections tend to act as time savers. Generally, it takes a certain amount of time and mental energy to dissect and pick
apart a given theory, the subtle issues of each held in purview, in clear view, only in that point in time when the bulk
of the said theorist's work has recently been consumed; hence, it is advisable to state the facts or difficulties as they
are apparent, when they are apparent, so as to not have to re-work the issue over again upon each return. If a given
theory is a dead end cul-de-sac, it should be stated so frankly, allowing the reader to move on to more fruitful work.

Quotes
The following are related quotes:
“That many and grave objections may be advanced against the theory of descent with modification though natural
selection, I do not deny. I have endeavored to give them their full force.”
— Charles Darwin (1859), Origin of Species (§14: Recapitulation and Conclusion) [1]
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Diggins, John
In hmolscience, John Diggins (1935-2009) was an American historian noted for []

Overview
In 1995, Diggins, in his chapter “Who Bore the Failure of the Light: Henry Adams”,
attempts to critique American physical historian Henry Adams’ physical chemical
thermodynamic theory of history, albeit in the end labeling Adams incorrectly as a
more of a crank than a prophet:
“On the matter of science, the consensus of conventional wisdom in Adams scholarship
regards him as more of a crank than a prophet.”
which is but the result of Diggins own ignorance. Diggins' incorrect labeling of Adams is
further corroborated by American physical science historian Morris Zucker, whose twovolume Historical Field Theory treatise is an expansion of Adams work, inclusive of
relativity, quantum mechanics, and the Heisenberg uncertainty relation, and James Maxwell's electromagnetic field
theory work, who classifies Adams as follows: [2]
“Adams [is the] greatest stylist American historical writing has produced”.
Diggins' classification of Adams as a "crank", in short, is but the result of ignorance: thinkers, such as Goethe, Adams,
and Zucker, while each may be off or two on a few points, Adams in his case about the second law applied to history
(it applies to history, just not the way he envisaged it), go deeper into the problem are are better able to see the
forest amid the trees (see: ships not seen) as compared to less self-educated in the physical sciences thinkers such as
Diggins.

1192

Hmolpedia

References
1. Diggins, John P. (1995). The Promise of Pragmatism: Modernism and the Crisis of Knowledge and Authority (§2:
Who Bore the Failure of the Light: Henry Adams, pgs. 55-107; §§: Science and the Fate of the Universe, pgs. 67-80;
quote, pg. 84; thermodynamics, 9+ pgs). University of Chicago Press.
2. Zucker, Morris. (1945). The Philosophy of American History: The Historical Field Theory (Adams, pg. 5). ArnoldHoward Publishing Co.

External links
● John Patrick Diggens – Wikipedia.

Dihumanide
molecule
In human chemistry, a dihumanide
molecule is the scientific name of the
formation of two human molecules
attached, via a human chemical bond, in
union, e.g. AB, A-B, A=B, A≡B, etc.,
considered as a unit more so than two
separate entities. [1] The suffix “-ide”
American electrochemical engineer Libb Thims' 2007 definitions of a
signifies a molecular compound or
dihumanide molecule, as a structure comprised of two human molecules. [1]
structure usually derived from or related to
another, usually specified, compound or structure. [2] The prefix “di-“ is the Greek term used to signify two.

Overview
In 1987, Indian-born Pakistani organometallic chemist Mirza Beg, in his New Dimensions in Sociology: a PhysicoChemical Approach to Human Behavior, referred to bonded associations of individual people: A, B, C, etc., which he
refers to as chemical species or molecules, as he alludes, of form AB, BC, AC, AA, etc., as “dimers”, such as the
formation of "close friends denoted by AB formed according to reaction":

and groupings or associations such as ABC as “trimmers”. [3] In this sense, in Beg terminology, a bonded couple
would be referred to as "human dimer" and a bonded union of three human molecules (or human chemicals) would
be referred to as a "human trimer".
In circa 2000, American child prodigy turned astrophysicist Christopher Hirata, in his “The Physics of
Relationships”, was uses the symbols of X = girl, Y = boy, and XY = paired relationship, calling the single boys and girls,
i.e. men and women on his college campus, as “basic elements”, defining the pair bonding reaction as follows: [4]

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.”
In 2007, American electrochemical engineer Libb Thims, in his Human Chemistry, building in some historical
sense on the earlier work of David Hwang, was employing the following notation for male human molecule, female
human molecule, and a baby or child human molecule: [5]
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(add discussion)
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Dill, Ken
In hmolscience, Kennith A. Dill (1947-) (CR=2), commonly cited as "Ken A. Dill", is an
American mechanical engineer and biophysicist noted for his 1985 energy landscape
work on the thermodynamics of protein folding (see: protein thermodynamics), for his
2003 Molecular Driving Forces: Statistical Thermodynamics in Chemistry and Biology,
and for his rather peculiar commentary on the thermodynamics and evolution aspects
of the Rennie vs Thompson and Harrub creationism fiasco, wherein he comments,
among other things, the following nearly upside down statement:
“The second law has very little bearing at all on evolution.”
and goes on to side with Darwin over Clausius in regards to who has the correct theory
behind the drive of evolution?

Overview
In circa 2003, American radiochemist Robert Holloway queried Dill about his opinion on
the Rennie vs Thompson and Harrub creationism fiasco, i.e. on the Oct 2002 article “15
Answers to John Rennie and Scientific American’s Nonsense”, by American creationists microbiologist Bert Thompson
(1950-) and neurobiologist and anatomist Brad Harrub (Ѻ), itself a reaction to the 17 Jun 2002 article “15 Answers to
Creationist Nonsense”, published in Scientific America, itself, in turn, a reaction to the Mar 2002 Ohio Board of
Education move (Ѻ) to have creationism (or intelligent design), per funded initiative of the Discover Institute, taught
alongside evolution in public schools. [1] The following are Dill's comments on the fiasco, in regards to the
thermodynamic arguments positioned from both sides: [2]
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
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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.
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),
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 Dill's 2003 Molecular Driving Forces,
statement is in need of amendment (add discussion).
co-written with Sarina Bromberg,
focused on driving forces involved in

Dill: The second law has little to do with the chemical origins of life. The reason protein folding and DNA dynamics,
is that the sort of order and disorder that is described by the thermal entropy is employing energy landscape analysis,
as depicted. [5]
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.
To begin with, for someone, supposedly, who has been interested in tackling the origin of life question since 1971, as
summarized below: [3]
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
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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?

Education
Dill completed his BS and MS in mechanical engineering at MIT, then his PhD in 1978 on the biophysics of DNA at the
University of California, San Diego, after which he was a post-doctoral fellow at Stanford University, and presently is a
professor of physical and quantitative biology at Stony Brook University. [4]

See also
● Rossini debate
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Dilute solution model
In thermodynamics, the dilute solution model or “ideal dilute solution model” assumes the solvent obeys Raoult’s
law and that the solute obeys Henry’s law. In real system applications, to correct for deviations from the ideal model,
often concepts such as ‘activity’ are introduced. [1] The dilute solution model is often employed in electrochemical
engineering applications.

History
The thermodynamic theory of a ‘dilute solution’, was introduced by German physicist Max Planck as part of his
Lectures on Thermodynamics, sometime between the first edition 1897 and 1913 edition; a book which itself was an
expanded version of his earlier 1893 Outline of General Thermochemistry, a summary of the results of his
electrochemical and thermochemical investigations; investigations which trace to earlier 1889-90 papers of Planck
published on the electromotive force. [5]

Ecological thermodynamics
The dilute solution model, in ecological thermodynamics, was first proposed for use in ecology by German ecological
physicists Rainer Feistel and Werner Ebeling, in their 1981 “On the Thermodynamics of Irreversible Processes in
Ecosystems”, as a way to represent a collection of species in an ecosystem based on the laws of thermodynamics and
standard equations of mathematical ecology (e.g. the Lotka-Volterra equations). [3] In their paper, Feistel and Ebeling
develop model of “ideal ecological solutions” using relations for the thermodynamic functions which correspond to
Max Planck's theory of ideal anorganic solutions, wherein they derive several thermodynamic relations including an
ecological-style first and the second law and a kinetic potential. [4] Features of the approach include:
•
•
•

The assumption of organism 'death' if it reaches an equilibrium state.
A concept of ecological pressure, corresponding to the osmotic pressure of a solution.
The use of the fundamental Gibbs equation in its derivation.
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The ability to directly determine the Gibbs potential and free energy of an ecosystem as a sum of the
number and variety of individuals of a series of species.

Danish chemical-ecology engineering ecologist Sven Jorgensen summarized the ecological version of the dilute
solution as follows:
“We apply the Planck theory of a dilute solution when living organisms are considered as molecules of different
chemical substances submerged into an environment, which is considered as a solvent.”
Jorgensen points out that in the vicinity of thermodynamic equilibrium, the 'living particles' must exist in their
constituent forms, leading to results which resemble nothing more than an 'inorganic soup.' [2]
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Dirac, Paul
In science, Paul Dirac (1902-1984) (DN=7) (IQ=190±|#42) was an English theoretical
physicist, ranked as a greatest physicist every, especially in particle physics, noted for
his 1927 work in developing a relativistic + quantum mechanics based description of
the motion of the electron, which predicted the existence of antimatter or negative
energy states of the electron and included electron spin.

Dancing anecdote
See main: Dirac dancing anecdote

In 1929, mid August, Werner Heisenberg and Paul Dirac, after each had given a series
of lectures in Robert Oppenheimer’s department at the University of California,
Berkeley, set off from San Francisco on a two-week cruise to Japan, during which time
Heisenberg was “conventionally hedonistic”, as Graham Farmelo reports, likely
partying and dancing with the flapper girls. Heisenberg long remembers Dirac looking
on quizzically and asking: [3]
“Why do you dance?”
Compare this to William Rankine's circa 1845 "The Mathematician in Love" poem (section IV).

Anti-particles | Negative energy states
In 1928, Dirac derived a relativistic wave equation for the electron, using both quantum mechanics and relativity,
which predicted the existence of antimatter. In 1932, Ettore Majorana wrote in unpublished paper, he kept in a
drawer for five years, that qualifies some aspects of Dirac’s well-known thesis on anti-particles, which continues to be
(even today) a work of reference.

Reductionism
In 1929, Dirac stated the following: [1]
“The underlying physical laws necessary for the mathematical theory of a large part of physics and the whole of
chemistry are thus completely known, and the difficulty is only that the exact application of these laws leads to
equations much too complicated to be soluble. It therefore becomes desirable that approximate practical methods of
applying quantum mechanics should be developed, which can lead to an explanation of the main features of complex
atomic systems without too much computation.”
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These words, according to Dirac biographer Graham Farmelo, to have become one of the clarion calls of
reductionists—according to which, for instance, “extreme reductionism” would thus explain “why a dog barks” via
quantum mechanics. [2]

Religion
See main: God does not play dice

In 1927, at the fifth Solvay Conference in Brussels, while sitting around one evening at the hotel’s smoky lounge,
some of the younger physicists were sitting around on chairs and sofas, among them Dirac, Werner Heisenberg, and
Wolfgang Pauli, during the course of which, as recalled by Heisenberg, Dirac went off on rant about religion, triggered
by a comment about Einstein’s habit of referring to God during discussions of fundamental physics: [3]
“If we are honest — and scientists have to be — we must admit that religion is a jumble of false assertions, with no
basis in reality. The very idea of God is a product of the human imagination. It is quite understandable why primitive
people, who were so much more exposed to the overpowering forces of nature than we are today, should have
personified these forces in fear and trembling. But nowadays, when we understand so many natural processes, we
have no need for such solutions. I can't for the life of me see how the postulate of an Almighty God helps us in any
way. What I do see is that this assumption leads to such unproductive questions as why God allows so much misery
and injustice, the exploitation of the poor by the rich and all the other horrors He might have prevented. If religion is
still being taught, it is by no means because its ideas still convince us, but simply because some of us want to keep the
lower classes quiet. Quiet people are much easier to govern than clamorous and dissatisfied ones. They are also
much easier to exploit. Religion is a kind of opium that allows a nation to lull itself into wishful dreams and so forget
the injustices that are being perpetrated against the people. Hence the close alliance between those two great
political forces, the State and the Church. Both need the illusion that a kindly God rewards — in heaven if not on
earth — all those who have not risen up against injustice, who have done their duty quietly and uncomplainingly.
That is precisely why the honest assertion that God is a mere product of the human imagination is branded as the
worst of all mortal sins.”
At the end of which Pauli, when asked what he thought, declared: [2]
“Well our friend Dirac, too, has a religion, and its guiding principle: There is no God and Dirac is his prophet.”
after which everyone laughed, including Dirac. The following, likewise, is an unpublished 1933 handwritten note by
Dirac: [5]
“Any further assumption implied by belief in a God which one may have in one’s faith is inadmissible from the point
of view of modern science, and should not be needed in a well-organized society.”
which, to note, is near verbatim to the famous 1802 "I had no need of that hypothesis" Napoleon Laplace anecdote
on Pierre Laplace's god-free celestial mechanics.

Praise | Tributes
The following are notes of praise and or tribute:
“I don’t know what the fuss is all about—Dirac did it all before me.”
— Richard Feynman (c.1970), recollected by Freeman Dyson (2005) [3]

Quotes
The following are other quotes:
“It seems clear that the present quantum mechanics is not in its final form. Some further changes will be needed, just
about as drastic as the changes made in passing from Bohr's orbit theory to quantum mechanics. Some day a new
quantum mechanics, a relativistic one, will be discovered, in which we will not have these infinities occurring at all. It
might very well be that the new quantum mechanics will have determinism in the way that Einstein wanted.”
— Paul Dirac (1979) [4]
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Dirac dancing anecdote
In anecdotes, Dirac dancing anecdote refers the the mid
Aug 1929 bemusement of Werner Heisenberg of Paul
Dirac's wonderment as to why he was dancing with the
flapper girls on the cruse ship they were on, going to
Japan; Dirac not understanding why people dance, in
short.

Overview
In 1929, mid August, Werner Heisenberg and Paul Dirac,
after each had given a series of lectures in Robert
Oppenheimer’s department at the University of
California, Berkeley, set off from San Francisco on a twoweek cruise to Japan, during which time Heisenberg was
“conventionally hedonistic”, as Graham Farmelo reports,
likely partying and dancing with the flapper girls.
Heisenberg long remembers Dirac looking on quizzically
and asking: [3]

People dancing at Burning Man 2014 (Ѻ), something Paul Dirac
couldn't understand the reason of, i.e. the "why' of dancing?

“Why do you dance?”
In 2015, Libb Thims, in his "Zerotheism for Kids" class, employed the Dirac dancing anecdote as a means to teaching
"meaning" to kids, in opposition to the the "blind random chance" motto, of the Greek atomic theorist origin,
parlayed by many modern day atheists (e.g. Richard Dawkins), in conjunction with Adams creed, on the supposition
of waves and tides existing in the universe. [2]

Rankine
In circa 1845, mathematical physicist and engineer William Rankine penned his "The Mathematician in Love" poem,
wherein the fourth section of which he speculates on dancing:
The lady loved dancing: — he therefore applied,
To the polka and waltz, an equation;
But when to rotate on his axis he tried,
His center of gravity swayed to one side,
And he fell, by the earth's gravitation.
(add discussion)

Quotes
The following are related quotes:
“What good is studying Euclid, if you can’t use it to explain why Elvis played the ukulele?”
— Libb Thims (2013), personal note (reminiscent of Dirac dancing anecdote); arisen in respect to pure mathematicians ranking in
current smartest person existive genius rankings, Nov 18

“Unbidden and unwarned, nature receives us into the circuits of her dance, drifting onward with us herself, until we
grow tired and drop from her arms.”
— Johann Goethe (c.1800), an Inderjit Singh favorite quote (Ѻ)

See also
● Einstein on love
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1. Farmelo, Graham. (2009). The Strangest Man: the Hidden Life of Paul Dirac, Mystic of the Atom (pgs. 163-64). Basic
Books.
2. 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).

Disentropic
In thermodynamics, disentropic is an entropy antonym conceptualized term referring to behaviors of living organisms
that are opposite to that of entropic behaviors, in the loose sense of ordering behaviors. The term was introduced in
the 1947 book Time and Thermodynamics by Belgian-born English thermodynamicist Alfred Ubbelohde. [1]

Overview
In 1947, Alfred Ubbelohde, in his “Thermodynamics and Life”, stated the following:
“For the sake of brevity it may be excusable to commit a minor offense against the Greek language; we propose to
term happenings which turn against the trend towards increasing entropy, ‘disentropic’.”
(add discussion)

See also
● Anti-entropy difficulties
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Disgregation
In thermodynamics, disgregation, as contrasted with
aggregation, refers to entropy being a measure of the
separation distance of the particles of a system. Disgregation
is the alternative definition of entropy, introduced by
German physicist Rudolf Clausius in 1862, introduced to
mean that entropy can be thought of as the "arrangement of
the body" or ordering of the constituent particles of the
body. [1]
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Disorder
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In thermodynamics, the amount of disorder, in contrast to order, in system is often considered as a representation of
entropy or as a proportional measure or correlate of entropy. [1] In a sense, the higher the entropy of a structure or
system the greater disorder. [2] This interpretation of entropy, stems from the statistical theories of particularly
Austrian physicist Ludwig Boltzmann (1870s) and the later interpretation of his work by German physicist Max Planck
(1901) as well as the earlier terminologies of German physician and physicist Hermann von Helmholtz (1882), as well
as having a connectivity to Walther Nernst's heat theorem (1907) and the third law of thermodynamics, all of which
seem to be captured in Planck's principle of elementary disorder.

Entropy
In 1862, German physicist Rudolf Clausius introduced the aggregation and disgregation model of entropy. Austrian
physicist Ludwig Boltzmann seems to have been the origin of the disorder view of entropy, but the exact article needs
to be tracked down. In 1882, German physicist Hermann Helmholtz used the word "Unordnung" (disorder) to
describe entropy. [3] Specifically, in February 1882 in an address to the Akademie der Wissenschaften zu Berlin,
Helmholtz stated the following on the topic of the second law: [6]
“Unordered motion, in contrast, would be such that the motion of each individual particle need have no similarity to
its neighbors. We have ample grounds to believe that heat-motion is of the latter kind, and one may in this sense
characterize the magnitude of entropy as the measure of disorder.”
This famous disorder definition of entropy, of course, soon led to the great “evolution second law debate”, being the
public debate on the seeming conflict between evolution and the second law. In short, the argument goes as such: if,
in the 1865 words of Clausius, the second laws declares that (a) the entropy of the universe tends to a maximum, and
if, according to the 1882 views of Helmholtz, that (b) entropy is a measure of disorder, then the sum of these two
latter points, on the surface, seem to contradict the earlier 1859 view of Darwin that (c) species of higher orders have
evolved over time from species of lesser orders. Mathematically speaking, when these comments are taken on face
value:

a+b≠c
In 1973, French sociological anthropologist Roger Caillois famously summarized the debate as such: “Clausius and
Darwin cannot both be right.” [7]
One of the first to summarize the development of this conception was American mechanical engineer Joseph Klein in
his 98-page, 1910 book Physical Significance of Entropy or of the Second Law. [3] In the preface, he summarizes what
he calls the “interpretations reached by Boltzmann and Planck” and that he draws most heavily upon Planck, in that
he views Planck as being “the clearest expositor of Boltzmann”. Klein summarizes the view that Boltzmann and Planck
have reached the result that “the entropy of any physical state is the logarithm of the probability of that state, and
this probability is identical with the number of complexions of the state.” Moreover, “this number is the measure of
the permutability of certain elements of the state and in this sense entropy is the measure of the disorder of the
motions of a system of mass points.” [3]
The most notable derivation of a thermodynamic measure or interpretation of disorder was given in the famous
1944 book What is Life?, chapter six: "Order, Disorder and Entropy", by Austrian physicist Erwin Schrödinger, who
stated in loose terms that for any body in question entropy is proportion to the logarithm of disorder. Schrödinger
argues, it is argued that based on the statistical thermodynamics investigations of Austrian physicist Ludwig
Boltzmann and American engineer Willard Gibbs, that disorder is given by the following expression:

where k is the Boltzmann constant and D is a "quantitative measure of the atomistic disorder of the body in
question". [5]

References
1. (a) Entropy – a measure of disorder; the higher the entropy the greater the disorder (Source: Oxford Dictionary of
Chemistry, 2004).
(b) Entropy – in thermodynamics, a parameter representing the state of disorder of a system at the atomic, ionic, or
molecular level; the greater the disorder the higher the entropy (Source: Barnes & Noble's Essential Dictionary of
Science, 2004).
(c) Entropy – a measure of disorder in the universe or of the availability of the energy in a system to do work (Source:
Gribbin's Encyclopedia of Particle Physics, 2000).
2. Entropy – a measure of disorder; the higher the entropy the greater the disorder (Source: Daintith, John. Oxford
Dictionary of Science, 2005).
3. Anderson, Greg (2005). Thermodynamics of Natural Systems. (pg. 105). Cambridge University Press.

Volume Two (C-Ek)

1201

4. Klein, Joseph Frederic. (1910). “Physical Significance of Entropy or of the Second Law”, (Preface). New York: D. Van
Nostrand Co.
5. Schrödinger, Erwin. (1944). What is Life? (ch. 6 “Order, Disorder, and Entropy). pgs. 67-75 Cambridge: Cambridge
University Press.
6. Capri, Anton Z. (2007). Quips, Quotes, and Quanta (ch. 1: Thermodynamics: Founders and Flounderers, pgs. 1-10)
[PDF]. World Scientific.
7. Caillois, Roger. (1973). Coherence Adventures: Aesthetics Generalized, in the Heart of Fantastic, the Asymmetry
(Coherences Aventureuses: Esthetique Generalisee, au Coeur du Fantasitique, la Dissymetrie). Paris: Gallimard.

External links
● Denbigh, K. G. (1989). “Note on Entropy, Disorder and Disorganization”. Brit. J. Phil. Sci.; 40: 323 -332.

Disproofs of the existence of
god
In hmolscience, disproofs of the existence of god, “proofs for the
non-existence of god”, aka “natural atheology”, as Alvin Plantinga
(1974) defines things, refers to one or more definitive and
conclusive proofs—experimental, logical, evidential, and or
scientific—that “god” does not exist, namely that the presumed
existence of god is not a reality; which, conceptually, be compared,
in similar vein, to how the Michelson-Morley experiment (1887)
plus Einstein’s relativity theory (1905) proved that “ether” does not
exist; which is similar to how Benjamin Thompson’s 1798 cannon
boring experiment, combined with Clausius’ entropy theory (1865),
proved that “caloric” does not exist, the latter two being disabused from science thereafter.

Overview
In 1955, Australian philosopher John Mackie, in his “Evil and Omnipotence”, deployed the problem of evil as a
disproof for the existence of god. [1] In 2007, American physicist Victor Stenger, as a guest host on the Atheist
Experience, discussed his new book God: the Failed Hypothesis, and how science can, in his view, disprove the
existence of god, wherein he states that because the hypothesis of god lacks empirical evidence, the concept of god is
not part of modern science, and therefore does not exist. He says that “we can find positive evidence to falsify the
god hypothesis”, one example being the intercessory prayer experiment. [6]

List
The following is a work-in-progress ranking of the top 20 disproofs of the existence of god, in ranked descending
order: [5]
#

0.

Proof

God's work
disproof

Description

Commentary

That the ancient
saying that the “lord
works in mysterious
ways” (Isaiah 45:15),
has now been
superseded and
thereby supplanted
by “work” explained See: Beg-Thims dialogue
thermodynamically for specifics.
makes the
supposition of the
existence of a
"supernatural
power", thereby
null, invalid, and
superfluous .

Image
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1.

Aluminum
argument

That god said (Gen
2:7) he created man
from a mixture of
clay (“Adam” is
Hebrew for clay)
and divine breath or
spirit (Eve is Hebrew
for breath or spirit),
and that the primary
elements of clay
(see: clay creation
myth) are:
aluminum, silicon,
and oxygen, but that
humans, according
to mass composition
(see: human
molecular formula),
are not comprised
of aluminum, proves
that god does not
exist.

First pointed out, on 6
Jan 2015, by Libb Thims
(V:5:40-6:05), as an
effective disproof of the
existence of god.

2.

If, per disproof #2.5,
life does not exist,
meaning that
“moving creatures”
are but powered
atomic geometries,
neither alive nor
dead, but correctly
existing in
Afterlife does
prolonged states of
not exist
trajectory-based
argument
animation, then, per
(aka "eternal
corollary, “afterlife”
life
(i.e. eternal life), the
argument")
assumed postcessation state of
existence, in the
abode of god, does
not exist, i.e. eternal
life constitutes
perpetual motion,
therefore god does
not exist.

Documented, on 24 Sep
2012, as a hand-written
person note (Ѻ) by Libb
Thims:
“Not only do I not
believe in the principle
of the afterlife, but also
do not believe in the
principle of life.”
Hidden LED marquee
near-death experiments
invalidate out-of-body
claims. [10]

2.5

That god said (Gen
1:20) he created
“moving creatures
that have life”, on
the fifth day of
creation, but that,
as science finds,
Life does not
“life does not exist”
exist
(see: defunct theory
argument
of life), e.g. as
stated by Tesla:
“there is no thing
endowed with life”
(1916), as concluded
by Crick: “we should
abandon the word

That "life", similar to the
now defunct concepts of
ether, caloric, or
phlogiston, etc., does
not exist, as either a
property nor
measureable or
conceptual entity, as
been independently
deduced by Libb Thims
(2009), Alfred Rogers
(2010), and Ferris Jabr
(2013).
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alive” (1966), or as
evidenced by
experiment, e.g.
Miller-Urey
experiment (1952),
proves that god
does not exist.

3.

Moral
symbols
argument

First point out by
Goethe:
That morality in
nature explained by “Science shows that
what is moral or amoral
the symbols and
in nature is found, not in
laws of physical
the Bible, but in the
chemistry and not
based on the laws of reaction symbols of
physical chemistry.”
the Bible, proves
— Johann Goethe
that god does not
(1809/30), “Conversation
exist.
with Riemer and Zelter”
(see: timeline)

4.

Existence of
evil
argument

That “evil” exists,
e.g. Hitler was born,
natural catastrophes
occur, etc., proves
that god does not
exist; Francis
Bradley (1893)
stated the problem
thusly: [8]
“The trouble has
come from the idea
that the Absolute
[God] is a moral
person. I you start
from that basis,
then the relation of
evil to the Absolute
[God] presents at
once an irreducible
dilemma. The
problem then
becomes insoluble,
but not because it is
obscure or in any
way mysterious. To
anyone who has the
sense and courage
to see things as they
are, and is resolved
not to mystify
others or himself,
there is really no
question to discuss.
The dilemma is
plainly insoluble
because it is based
on a clear selfcontradiction.”

First stated by Epicurus
and is circa 270BC
“problem of evil”
argument; ; scholars
such as John Mill
(“Theology”, 1874) and
Francis Bradley
(Appearance and
Reality, 1893) (Ѻ), stated
that the existence of
perfectly moral,
perfectly good,
omnipotent (allpowerful), omniscient
(all-knowing) god, on
one hand, and the
existence of evil, on the
other, is an insoluble
self-contradiction;
problem solved in 2011,
by Libb Thims, via
coupling theory. [4]
The problem of evil,
according to Alvin
Plantinga (1974), is the
most-impressive piece
of atheology, i.e. the
subject of god disproofs.
David Berlinski (2011):
"the traditional question
that is supposed to
flummox believers is the
existence of evil." (Ѻ)
Adjacent: 1991 Time
best cover. [9]
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Free will
argument

That soul (or karma)
theory is based on
the assumed
existence of free
will, but that science
finds that free will
doesn't exist, e.g.
Libet experiment,
proves that god
does not exist.

Imperfect
world
argument
(aka
"argument
from
undesign" or
the
"disteleolgy"
objection)

Thinkers such as
Kenneth Miller,
Richard Dawkins,
and George
Williams, have
decried the eye's
structure as poorly
or "stupidly"
designed, supposing
there were an
"intelligent
designer", in terms
of neural wiring,
light scattering, and
retina position; as
Lee Strobel put it to
Stephen Meyer:
[105]
“If there is a
designer, doesn’t
the botched eye
design prove he’s
not really that
intelligent? [doesn't
exist]”

Evolution
argument

That god said (Gen
1:20-27) he
“created” humans
and animals, in their
present form, on a
particular day, some
5,000-years ago, but
that fossil record,
DNA evidence,
morphology studies,
chemical origins,
etc., shows that
humans "evolved",
morphed, or were
chemical
synthesized over
time, from hydrogen
atom precursors,
over the last 13.8billion years, proves
that god does not
exist.

The following atomic
theory based statement
by Lucretius, from his De
rerum natura (5.198–9),
according to C.S. Lewis
(1955):
“Had God designed the
world, it would not be a
world so frail and faulty
as we see.”
is the strongest
argument for atheism—
or “argument from
undesign” as he refers
to it: [3]

Made famous by
Darwin’s The Origin of
Species (1859); the
biggest blow to religion
since atomic theory.
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The 2006 Heart
Prayer Study (Ѻ),
which found that
those prayed for
faired “worse”,
following coronary
artery bypass
surgery, than those
not prayed for,
proves that god
does not exist.

7.5.

Heart prayer
study

8.5

Muslim's equate
Glowing olive
Allah (God) to everoil disproof
glowing olive oil, in
(Infinite
a dark cave, i.e.
energy
energy infinite
disproof)
(Noorun Ala Noor)

Infinite energy as well as
light-emitting oil is
thermodynamically
impossible, i.e. a
perpetual motion
theory; see: Beg-Thims
dialogue (threads: #13035)

That the Bible, i.e.
the revealed word
of gods, says that
the earth is
immobile, e.g. “the
world is established
and cannot be
moved” (Psalms
93:1; Book of Isaiah
23), and at the
center of the
universe, but that
science finds that
the earth does
move and is not the
center of the
universe, proves
that god does not
exist.

Italian physicist Galileo
Galilei was tried in 1633
and convicted for
pointing out this issue
(Ѻ), made to recant, and
put under house arrest.
(Ѻ)

9.

Earth moves
argument

10.

That there are somany religions, with
Religious
so many gods, and
disagreement inconsistencies and
argument
disagreement on
points, proves that
god does not exist.

10.5

Blood bath
argument

The number of
people killed in the
name of god proves
that god does not
exist.
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Hypothesis
by default
argument

That the existence
of “god” is but an
hypothesis, with no
evidence in its favor,
and thereby never
verified as true, is
proof by default
that god does not
exist.

Mythology
argument

That Christianity,
Islam, Hinduism,
and the other
residual religions,
which constitute 75
percent of the
world's beliefs, are
based on mythology
(see: religiomythology
transcription and
syncretism), and
that myths aren't
real, proves that god
is not real, and
therefore does not
exist.

Materialism
argument

That all that exists is
but “atoms and
void” (Leucippus,
450BC) or “fermions
and bosons” (Dirac,
1945), all else being
but "opinion"
(Democritus, 370BC)
or metaphysical
speculation (Lewis,
1925), proves that
god does not exist.

Argument
from
ignorance

Based on the
historical
progressive
tendency to dedivine a previously
once-considered
mysterious natural
phenomena, e.g.
“lightening” was
once attributed to
the god Thor, but
now understood as
the result of an
electromagnetic
potential difference
between the clouds
and the sky, or
mysterious human
phenomena, e.g.
“love” was once

Dismissed as an
unneeded hypothesis by
Pierre Laplace, in 1802
(see: Napoleon Laplace
anecdote), in respect to
the operation of the
universe.

Several alternative
statements of the
argument exist, such as:
“Men think epilepsy
divine, merely because
they do not understand
it. We will one day
understand what causes
it, and then cease to call
it divine. And so it is
with everything in the
universe.”
— Hippocrates (370BC)

“My object is to dispel
the fear of the gods,
which arises simply from
the fact that there are
so many things which
men do not yet

Volume Two (C-Ek)

attributed to the
god Cupid, but now
understood as a
purely chemical
reaction, once its
physical or chemical
workings are
understood, it is
assumed, by future
extension, that the
gods will eventually
be worked out of all
phenomena, and
therefore, by
reasoned
conclusion, god
does not exist.
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understand, and
therefore imagine to be
effected by divine
power.”
— Lucretius (55BC)

That "god" has
never been seen,
observed,
No one's ever measured, tested,
and or quantified, in
seen him
such a way as to
(aka lack of
provide empirical
evidence
verifiable evidence,
argument)
proves that such an
entity does not
exist.

(add)

See also
● Belief in the existence of god by scientists

Quotes
The following are related quotes:
“It is not possible to disprove the existence of god, as far as I know.”
— Richard Feynman (1963), The Meaning of It All [2]

“Natural atheology, the attempt to prove that God does not exist or that at any rate it is unreasonable or irrational to
believe that he does—in which the most widely accepted and impressive piece or representative has to do with the
so-called problem of evil—is the opposite of natural theology, attempts to give successful arguments or proofs for
the existence of God [in nature].”
— Alvin Plantinga (1974), God, Freedom, and Evil [7]

“You are never called upon to prove a negative; that is a law of logic.”
— Ayn Rand (1979), response to being asked (V) if the reason she does not believe in the existence of god was because that you
can’t prove that such an “entity, being, or energy” exists, by Phil Donahue; to which she responded that there is no proof and no
one can give such a proof

“Yes, I do have proof that god does not exist. It is perfect and irrefutable. I’m not going to show it to you however.
You cannot detect it in any way. You cannot deduct it from the laws of logic either. You might claim that I do in fact
have no such proof, but you have not proof that I don’t. Sound familiar?”
— Rune Friberg (c.2013)
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Dissipation
In thermodynamics, dissipation refers to the process of the loss of mechanical energy or energy in general.

History
The term "dissipation" was introduced, significantly, in the 1852 article “On a Universal Tendency in Nature to the
Dissipation of Mechanical Energy” by British physicist and mathematician William Thomson; a phraseology later to be
interpreted as the "law of dissipation of energy" [1] In Thomson's view, according to “known facts with reference to
the mechanics of animal and vegetable bodies” there is “at present in the material world a universal tendency to the
dissipation of mechanical energy” and that “any restoration of mechanical energy, without more than an equivalent
of dissipation, is impossible in inanimate material processes, and is probably never effected by means of organized
matter, either endowed with vegetable life or subject to the will of an animated creature”. This terminology was later
employed by Belgian thermodynamicist Ilya Prigogine in his theory of "dissipative structures". [2]

Difficulties
In the second law work of William Thomson the idea is inferred that the vague idea of the “dissipation of energy” is
an alternative yet equivalent to Rudolf Clausius’ “entropy increase” version of the second law of thermodynamics. To
this day, the two versions by many are seen as being synonymous. The dissipation of heat, contrary to what Thomson
believed, according to science historians Stephen Weininger and Helge Kragh (who cite Edward Daub’s 1970 article
“Entropy and Dissipation”), does not correspond to a change in entropy, and in general the dissipation theorem is
weaker than the entropy theorem in explaining why some processes occur spontaneously and some do not. [3]

Human thermodynamics
See also: social friction; human friction; human entropy

In regards to how the physical notion of dissipation translated over into human thermodynamic terminology, the
extension is a bit blurry. In 1885, while musing upon the subject of thermodynamics one day, Scottish physicist
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William Thomson suddenly realized that his wife was discussing plans for an afternoon excursion. "At what time," he
asked, glancing up, "does the dissipation of energy begin?" [4] In recent legal terminologies, the wasting of marital
assets through extravagant spending, gambling or excessive borrowing or fraudulent conveyance of a third parties is
called dissipation. [5]
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Dissipative structure
In science, a dissipative structure is an organized nonequilibrium state
of matter created and maintained due to dissipative processes. [1] The
term was proposed in 1967 by Belgian chemist and thermodynamicist
Ilya Prigogine to describe the spontaneous appearance of ordered
structures in the non-linear domain, far from equilibrium. [2] Classic
examples of dissipative structures include: Bénard cells (adjacent), the
Belousov-Zhabotinskii reaction, Taylor vortices, cyclones, hurricanes,
and lasers. [3] The loose spin-off of the theory is that all life forms,
humans included, are, by definition, far-from-equilibrium dissipative
structures. [4] A newer variant of the term is "dissipative system".

Life | Prigogine

The top view of Bernard cells formation; a type

The contention alluded to by Prigogine, in regards to a thermodynamic of dissipative structure, i.e. heat dissipation
through the liquid, works to form hexagonal
theory of life, is that dissipative structures not only maintain
themselves in a stable state far from equilibrium, but may even evolve. "structures:.
When the flow of energy and matter through them increases, they may
go through new instabilities and transform themselves into new structures of increased complexity. Said another
way, dissipative structures grow more complex by exporting, or dissipating, entropy into their surroundings. [3] In
1973, Prigogine stated his views on the matter as such: [12]

“It would be too simple to say that the concepts of life and dissipative structures are intermingled ... But it is not just
one instability that makes it possible to cross the threshold between life and non-life; it is, rather, a succession of
instabilities of which we are only now beginning to identify certain stages. But let us have no illusions. If today we
look into the situation where the analogy with the life sciences is the most striking — even if we discovered within
biological systems some operations distant from the state of equilibrium — our research would still leave us quite
unable to grasp the extreme complexity of the simplest of organisms.”
In the years to follow, the view soon emerged, for many, that life is a dissipative structure. [3]

History
The idea of dissipative structures began to seed in Prigogine's 1955 book Thermodynamics of Irreversible Processes.
[5] Its phraseology is said to have been borrowed from American mathematical physical chemist Alfred Lotka who, in
his 1924 book Elements of Physical Biology, discussed how "dissipative effects" and "dissipative forces" related to the
process of organic evolution in the equilibrium or new-equilibrium regime. [6]
Prigogine has been particularly captivated by the problem of explaining how ordered structures, e.g. biological
systems, can develop from disorder. Prigogine and his assistants chose instead to study systems which follow nonlinear kinetic laws and which, moreover, are in contact with their surroundings so that energy exchange can take
place - open systems, in other words. If these systems are driven far from equilibrium, a completely different
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situation results. New systems can then be formed which display order in both time and space and which are stable
to perturbations. Prigogine has called these systems dissipative systems, because they are formed and maintained by
the dissipative processes which take place because of the exchange of energy between the system and its
environment and because they disappear if that exchange ceases. They may be said to live in symbiosis with their
environment. [7] Prigogine first presented his concept of dissipative structures in a 1967 lecture at a Nobel
Symposium in Stockholm. [8] Four years later, together with his French physicist Paul Glansdorff, he published the
first formulation of the full theory. [9] Prigogine won the 1977 Nobel Prize in Chemistry for this work. [10]
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Dissipative system
In science, a dissipative system refers to a thermodynamic system that is “dissipative” in that usable energy is
converted into non-recoverable forms of work. [1] The term, in large part, is an etymological evolution of Belgian
thermodynamicist Ilya Prigogine’s 1967 theory of “dissipative structures”, a nonequilibrium thermodynamics type of
theory which itself modeled on the spontaneous formations of the heat-transfer driven Bénard cells “structures”.

References
1. Harris, John W., Benenson, Walter, Stocker, Horst, and Lutz, Holger. (2002). Handbook of Physics. (section:
dissipative systems, pgs. 219-21). Springer.

External links
● Dissipative system – Wikipedia.
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In terminology, divorce refers to the point in time at which a legal marriage
becomes legally dissolved.

Overview | Reaction
The chemical reaction notation for divorce is:

AB → A + B
where reactant AB is a dihumanide molecule and the products, A and B, are
"single" unattached human molecules, and is called a debonding reaction or
dissolution reaction. Statistically speaking, in American, about 43 percent of
new marriages will go through a "divorce reaction" of this type by the point
of the 15-year mark. If there is an affair involved the reaction is what is called A generic divorce image of two people
a single elective affinity or single displacement reaction, the type of reaction ceasing to have further interaction, at
which point the bond breaks or dissolves.
that formed the basis of much of German polymath Johann Goethe's 1809
[3]
scientific novella Elective Affinities. A few examples of these latter types of
single displacement divorce reactions, shown in the style of Cullen reaction
diagrams, are depicted below, showing that the force of chemical affinity is has a stronger preference for one over
another, as indicated by the "reaction dart", to the effect that the person will be "forced" to leave the confines of the
established bond, signified by the bonding bracket, and to form a new relationship with the more reactant to which
the force of affinity is stronger:

Examples of simple chemical single elective affinity reactions (left) and human single elective affinity reactions (right).

The 1990s work of American mathematical psychologist John Gottman arrived at a formula able to predict divorce to
within a 94% accuracy videotaping and studying the micro-second-by-microsecond exchange rate of interactions of
couples in his love labs, findings which underlie the theory of the Gottman stability ratio. [1]

Thermodynamics
In 2009, Indian chemist Surya Pati argued that the underlying thermodynamic reason for divorce, which in India occur
in 45% of marriages, is entropy, which he defines as the measure of disorderliness in a system. He argues that
because the ‘entropy law’ states that systems always tend to disorder, that to counter this in relationships, pairs tend
to become structured towards each other, often making extreme sacrifices, in such a way that freedom tends to be
reduced. In this context, Pati postulates that in those who divorce, stress builds, up due to entropy, reaching a tipping
point that he calls a volcano effect. [2] The so-called "divorce season" is said to begin January 02, a day which
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. [2] A spontaneity table interpretation of this may conclude
with the view that this may correspond to a reaction where both ΔH and ΔS are negative where in such situations the
“reverse reaction”, in this case bond break up or dissolution, becomes spontaneous at higher temperatures.
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DNA
In science, DNA, an acronym of
deoxyribonucleic acid, is the genetic
material of most organisms, which is a
major constituent of chromosomes
within the cell nucleus and plays a
major role in the determination of the
hereditary characteristics by controlling
protein synthesis in cells. [1]
History
In 1869, Swiss physician Friedrich
Miescher noted a microscopic
substance in the pus of discarded
surgical bandages, which he called
“nuclein”, because it was found to
reside in the nucleus of the cells. The
term “gene” was coined in 1909 by
Danish botanist Wilhelm Johannsen,
invented to describe the “particles” of
inheritance that pass characteristics
from one generation to another. The
base, sugar, and phosphate nucleotide
units to Miescher’s nuclein pus were
identified in 1919 by Russian-American
biochemist Phoebus Levene.
In 1937, English molecular biologist
William Astbury produced X-ray
diffraction patterns which showed a
regular structure of the genetic
substance. In 1944, Austrian physicist
Erwin Schrödinger published his
famous "What is Life?" Dublin lecture,
in which he outlined the physics,
chemistry, and thermodynamics of
what he called the "hereditary
substance", described as a type of
molecular aperoidic crystal
chromosome fibre. [2] Schrodinger's
physical science model stimulated the
direction of American James Watson,
who in 1947 had plans to complete his
PhD dissertation on the gene and
Indiana University.
The famous 1953 article "Molecular Structure of Nucleic Acid" by James Watson
In 1953, biochemists James
and Francis Crick that introduced the world to DNA in name and structure. [5]
Watson and Francis Crick famously
elucidated the three-dimensional structure for what they called the “salt of deoxyribose nucleic acid (D.N.A.) in their
famous article “Molecular Structure of Nucleic Acids”. [5]

Vitalism
In the years to follow, religiously-inclined thinkers began to seize on premise of DNA being the essence or secret of
life or key to the transmission of life by inserting hypothetical vitalism models into the picture.
“The ‘central dogma’ of molecular biology, which states that the information upon which the chemistry of life
depends is provided by the genetic material DNA. But the refusal of biologists to regress further than this point and
to confront the question as to where the information contained in DNA came from in the first place has, according to
Stephen Black [1972], reintroduced a quasi-vitalism in to biology.”
— Michael Foley (1990), Laws, Men and Machines [7]

This resulted in Crick writing a 1966 response book called Of Molecules and Men, in which he describes the position
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of several scientists who posit an invisible, purposeful substance or influence which cause life to exist within the
gene, called vitalism. Crick is highly critical of this position as being based on wishful thinking, or an attempt to
support a theological assumption. [6] A resent type of vitalism-insertion model is the 2007 genopsych theory of
Indian chemical engineer DMR Sekhar who argues that something called "geno-psych" exists inside of the DNA
molecule, and is an extensive thermodynamics property called running counter to entropy, driving (or self-driving)
the genes in or into a state of consciousness, causing them to evolve, thus giving free will and choice to humans.

Mate selection | MHC
In sexual selection studies, it is found that mates are most attracted to opposites who have the most dissimilar major
histocompatibility complex (MHC), a large genomic region or gene family found in most vertebrates. MHC genes
make molecules that enable the immune system to recognize invaders; generally, the more diverse the MHC genes of
the parents, the stronger the immune system of the offspring. In a 1995 experiment by Swiss biologist Claus
Wedekind, a group of female college students smelled t-shirts that had been worn by male students for two nights,
without deodorant, cologne or scented soaps. Overwhelmingly, the women preferred the odors of men with
dissimilar MHCs to their own. [3] Their preference, however, was reversed if they were taking oral contraceptives.
This famous experiment is known as the “sweaty T-Shirt study”. [4]
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In questions, “do atoms have souls?” is a semi-involved
query as to whether Egyptian soul (or soul weight)
theory has any physical basis in Greek atomic theory (or
periodic table), standard model physics, and or the
physicochemical sciences, in general; the query is akin
to asking, e.g. Otto Weininger (1903), if atoms are
moral?, in semi-modern layspeak.

Overview
In circa 400BC, the atomic theory school of the Greeks
had some type of atom-based theory of the soul; the
details of this theory, however, are in need of
summary. In 1696, German polymath Gottfried Leibniz
began to employ the term “monad”, a type of soulinfused atom concept, which he conceived as a solution
to Cartesian dualism, the mind-body problem, and
difficulties over the concepts of origin of forms,
entelechies or souls. [1]
In 1813, Goethe, following the passing of Christoph
Wieland, and up until 1830, began discussing, in passing
conversation, some of his tentative views on the
speculative nature of the concept of the “soul” (see:
Goethe on the soul) using a mixture of Aristotle's
"entelechy" and Gottfried Leibniz's "monad", admixture
with talk of "initial points" and "animation of the
whole", as synonyms for a term he couldn't put his
finger on. [2]
In 1910, German-born American philosopher
Johannes Barandun, in his “Excursion Into the Infinitely
Small”, outlined views similar to "Goethe's monadology
of the soul", as Paul Carus refers to things, wherein he A 1910 article “Have Atoms Souls?” by Paul Carus, which
outlines a modification of Ernest Haeckel's "animate
compares Goethe’s speculatively discussed talk of an entelechymonad initial point animation theory of the soul, compared to
atoms" theory and Wilhelm Wundt's "animated willGerman-born American editor J. Barandum’s circa 1910 article
centers" theory. [5]
In 1924, American physiologist Albert Mathews, in “Excursion Into the Infinitely Small”, who thinks the problem of
the soul also can be solved in the area of the atom or molecule.
his General Cytology, chapter “Chemistry and
[2]
Psychism”, cited by Edwin Slosson (1925), gives a
discussion on the life, death (see: dead atoms), and the ‘souls’ of atoms, in terms of energy, light, and ether, as
follows: [3]
“It is perfectly correct, therefore, from this point of view to speak of living and dead hydrogen atoms. We can even go
farther with the simile if we wish and say that when the living high reactive form of the atom passes to the dead,
unreactive form, the soul of the atom escapes at the moment of death, for a ray of light leaves the dying atom an
travels onward in space, until perhaps it encounters and is absorbed by some other dead hydrogen atom, which it
again raises to life by thus giving it a soul. What is this soul? It is a minute portion of the luminiferous ether; of time
and space; of eternity and infinity.
For us it is oxygen which thus summons the dead from the tomb; which vitalizes the dead molecules and atoms.
The energy is stored in certain of the atoms of the molecules of the protoplasm in the form of widened orbits of
rotation of the electrons. It is this which gives them the power of reacting and of passing back to the dead. When
such electrons fall back to more stable configuration, the atom and molecule reverts to the dead and inert form such
as we keep in bottles. It is the oxygen, then, which vitalizes all animals; but it is from the sun that the vital, radiant
energy has come. It is in fact the luminiferous ether which has made they thing alive, for the ether is the great
storehouse of energy; it is itself nothing else than space and time; energy and time. Energy is but ether divided by
time. Quantity of energy is quantity of ether per second. So all goes back to the either; infinity and eternity. From it is
derived our energy and life.”
(add discussion)
In 2000, American physicist Jerome Elbert published Are Souls Real?, wherein goes from Greek atomic theory up
through modern times to question the existence of the reality of the "soul" in light of modern science. [4] In 2015,
American electrochemical engineer Libb Thims polled a selection of random Americans on the question “do atoms
have souls?”, founding that 77% believe they don't, 14% didn’t know, and 9% believe they do. [6]

Volume Two (C-Ek)

1215

Discussion
The real nature of the query do atoms have a soul is equivalent to asking if current moral theory can be extended
down the great chain of being to the chemical realm or conversely if our current moral theory is in need of
reformulation, e.g. via the extrapolate up methodology.

See also
● Is the hydrogen atom alive? | Are atoms alive?
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Dobbs, Betty
In human chemistry, Betty Jo Teeter Dobbs (1930-1994), often cited as B.J. Dobbs, was an
American chemistry historian noted for her 1975 The Foundations of Newton’s Alchemy, possibly
touching on Query 31, wherein she, supposedly, “examines the rule of the ‘mediator’ by which
two substances are made ‘sociable’” a part of the famous footnote 2.5 of Ilya Prigogine’s 1984
Order Out of Chaos. [1]

Education
Dobbs was a chemistry historian, specializing in the unpublished handwritten alchemical work of
Isaac Newton, at the University of California, Davis. [1]
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In chemistry, Johann Dobereiner (1780-1849) was a German chemist called the
'founder of the study of catalysis' (1823), developer of theory of triads (1817), a
precursor to the periodic table, and most noted for his association with German
polymath Johann Goethe (1810-32). [7]

Education
Dobereiner, the son of a coachman and servant, had little formal education and little
money for formal education. From age 15 to 17, Dobereiner worked as an apprentice at
an apothecary named Lotz in Munchberg, after which he attended college lectures on
chemistry, botany, and mineralogy, and studied on his own, but was unable to afford
college. In 1802, although now an apothecary, Döbereiner had neither the money nor
license to buy a pharmacy. He opened an agricultural produce business
(Landesproduktenhandlung) and small chemical factory in the small town of Gefree
near
Bayreuth, and he began to produce pharmaceutical-chemical preparations, publishing the reports of his experiments
in the Neues allgemeines Journal der Chemie, edited by Adolph Ferdinand Gehlen (1775–1815). [8] It was Gehlen who
later proposed his name for professor of chemistry at the University of Jena. In 1810, Dobereiner became professor
of chemistry at Jena, teaching there for thirty-nine years. Dobereiner's publications include Essays on Physical
Chemistry (1824-36) and Principles of General Chemistry (1826, 3rd ed.). [6]

Triads
for his 1817 observation that in certain groups of three elements, such as Ca (40), Sr (88), Ba (137), the atomic weight
of the middle element was approximately the mean of those of the first and third, e.g. (40+137)/2=88. [1] These
groupings were known as the “Dobereiner’s triads”, a concept that was a forerunner to the 1869 periodic table made
by Dmitri Mendeleyev. [2]

Ferments
In 1823, Dobereiner discovered that platinum sponge could cause the combustion of hydrogen and oxygen at room
temperature, which was considered as a ‘ferment’ effect a precursor to the theory of catalysis and the 1835 term
catalyst coined by Swedish chemist Jacob Berzelius. In short, what Dobereiner discovered was the property of
spongiform platinum to inflame hydrogen. [6]

Goethe
A famous student and life-long friend of Dobereiner was
German polymath Johann Goethe, the founder of human
chemistry, who attended Dobereiner’s weekly lectures,
teaching Goethe about chemical analysis. [3] In the 1951
book Dobereiner, Goethe und die Katalyse, author Alwin
Mittasch documents the exchange of letters between Goethe
and Dobereiner who kept Goethe informed about the
progress of his researches in chemistry. The book includes
the letters in which he explained his results and Goethe’s
replies. In a review of the book by American historian Henry
Dobereiner’s tombstone in Jena bearing the inscription:
“Goethe’s advisor, creator of the rule of triads, discovery of Leicester, he explains that Mittasch traces the concept of
‘ferments’, in the works of Goethe, who was ‘often
platinum catalysis.” [8]
incorporated chemical ideas into his writings’, arguing that
Goethe in 1823, the age of 74, could not accept the new concept proposed to him by Dobereiner. [4]
It is argued that Dobereiner served as a model for the Captain in Goethe's 1809 Elective Affinities. [5] This,
however, may by incorrect as Dobereiner was only 28 in 1808 the time of conception of Goethe's novella and still
earliest date of association of Goethe with Dobereiner needs to be ascertained. Author Donald McDonald notes that
in 1810 it was Goethe, then head Minister of the independent German state of Saxe-Weimar, who approved the
appointment of Dobereiner as professor of chemistry at the University of Jena, after which Dobereiner became
Goethe's chemical assistant. [7] American chemist George Kauffman states that Dobereiner first met Goethe on
September 08, 1810 at Weimar. [8] The two then had a close interrelationship in years to follow, Goethe attending
his lectures, reading his textbooks, studying his stoichiometry, funding his researching, designing and building his
laboratories, etc., and Dobereiner reporting all his experimental finds to Goethe, conducting chemical research for
him, e.g. searching for experimental chemical support of Goethe's color theory, etc. [8]
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Dobija, Mieczyslaw
In hmolscience, Mieczyslaw Dobija (1943-) is a Polish economist (Ѻ) noted for []

Overview
In 2004, Dobija, in his “Theories of Chemistry and Physics Applied to Developing an
Economic Theory of Intellectual Capital”, via citation to: Irving Fisher (1919), Nicholas
Georgescu-Roegen (1971), Frank Lambert (1997), and Valery Chalidze (2002),
attempted to outline a semblance of a thermodynamic theory of capital, arguing to the
effect that entropy has something to do with risk and energy in a social body
constitutes its capital, or something along these lines; the following is his abstract: [1]
“Successful entrepreneurs employ a variety of assets with the objective of seeking
unusually high returns on invested financial capital. Intellectual entrepreneurs
effectively use some intangible factors, like intellectual capital, to reach impressive
results. Each asset employed by entrepreneurs involves a category of capital. Capital, in
its sense of being used to do something is analogous to a property in physical science that is labelled as 'energy'.
Energy is often defined as the capacity to do work. And thermodynamics is a field in which the applications of energy
and heat are thoroughly studied. Thermodynamics provides a useful analogy for understanding intellectual capital.
Intellectual capital is best described as a low entropic component involving both the human mind and human spirit in
will-directed actions that forms a special quality of intellectual entrepreneurship. The second law of thermodynamics
is a key to understanding the properties of energy and is used as a prime analogy for understanding capital and its
theories.”
Here we note the metaphysical religio-mythology term "spirit" intermixed with thermodynamics, which is a red flag.
In 2011, Brigham Young University ran a “Sociology and Physics” (Ѻ) course, an hmolscience-stylized course, wherein
Dobija's 2004 article was listed as required reading material.

Education
In 2005, Dobija was associated with the Cracow University of Economics.

References
1. Dobija, Mieczyslaw. (2004). “Theories of Chemistry and Physics Applied to Developing an Economic Theory of
Intellectual Capital” (abs), in: Knowledge Café for Intellectual Entrepreneurship Through or Against Institutions,
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Dobzhansky, Theodosius
In hmolscience, Theodosius Dobzhansky (1900-1975) (CR:3) was a Russian-born
American zoologist, geneticist, and origin of life debater, a Simmons Scientific 100
(#67), noted for his position that a human is not a molecule (see: people are not
molecules; human molecular theory).

Quran | Science
In 1975, Dobzhansky employed the following quote, as dialogue opening leverage, in
respect to his war on Islamic-based science and or ideology of Christian god-created
evolution based biology:
“The Holy Koran, the Prophet’s teachings, the majority of Islamic scientists, and the
actual facts of all prove that the sun is running in its orbit, as Almighty God ordained,
and the earth is fixed and stable, spread out by God for his mankind. Anyone who
professed otherwise would utter a charge of falsehood toward God, the Koran, and the
Prophet.”
— Abdul ibn Baz (1966), “Letter to Faisal, King of Saudi Arabia”, published in two newspapers, requesting that he suppress the
heresy and falsehood of heliocentrism being taught at Riyadh University; when King Faisal found out this, he was furious and
ordered the destruction of every unsold copy of both papers; but it was too late, news had leaked out to Egyptian newspapers,
after which Saudi Arabia was labeled a “backwards nation”; ibn Baz, to note, had begun to lose his eyesight in 1927 (age 16) and
was completely blind by 1950 (age 40); he did not recant his views until 1985 (age 75) when Prince Sultan Ibn Salman, the first
Arab astronaut, returned from a week’s stay aboard the space shuttle Discovery, and returned home, and made a special trip to
see ibn Baz and to tell him that by watching the line that separates day and night, he had personally seen the earth rotate;
nevertheless, in spite of such intellectual backwardsness, in 1993 (age 83) he was appointed, by King Fahad, to be “grand mufti”,
the equivalent of “chief justice” of Saudi Arabia. [1]

Of note here, King Fahd, was the person who allowed Saudi Arabia to host American-led coalition troops in his
kingdom, later allowing American troops to be based their; a decision that brought considerable criticism and
opposition from many Saudi citizens, who objected, per Quranic reasoning, to the presence of foreign troops on
Saudi soil, among these objectors was Osama bin Laden and Al Qaeda, the former of which latter cited this “event” as
causus belli, i.e. an "act or event that provokes or is used to justify war", Jihad in this case, in the later justified 9/11
attacks. [6]

Human molecule | Prebiotic evolution
The following are prime examples where Dobzhansky's religious faith conflicts with his scientific beliefs and thereby
arguments:
“Prebiological natural selection is a contradiction in terms.”
— Theodosius Dobzhansky (1963), discussion with Gerhard Schramm on terminology [2]

“Man is not a molecule, and though he is an animal he is a very special kind of animal.”
— Theodosius Dobzhansky (1964) [3]

(add discussion)

Religion
Ernst Mayr stated on Dobzhansky: “On the other hand, famous evolutionists such as Dobzhansky were firm believers
in a personal god.” [4] Dobzhansky himself spoke of god as creating through evolution, and considered himself a
communicant of the Eastern Orthodox Church. [5]
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Dodd, Stuart
In hmolscience, Stuart Dodd (1900-1975) was an American sociologist, part of the Princeton
Department of Social Physics, classified by Werner Stark (1962) as a “secondary form” social
mechanism theorist, noted for his 1942 Dimensions of Society. [1]

Spiritual | Social physics
The modern attraction of Dodd’s theories, according to the recent Stuart C. Dodd Institute
Conferences (Ѻ), seems to be those who are looking to meld “science and spirituality” into
questions germane to social + physical theories.

Religion

Dodd seems to have harbored some type of god-materialism panbioism inclination underlying his overall quest for
unification of the physical sciences with sociology. The following, to exemplify, is a 1971 statement by Dodd and
reflection on his quest to find some kind of god-infused "inclusive formula" for all: [2]
“My lifelong quest is for greater unity, pervading and tying together all diversity. Whether divergent counsel in a
group's formal discussion where I seek the synthesizing motion; or seeking a life center for emotional satisfactions as
I find in Betty; or searching for a simpler yet ever more inclusive formula for all things knowable to man as I
developed in the pan-acts equation:

for God c (If seen as the creator and ruler of all in self-creating and over-all ruling cosmos when defined as the
Universal set (Uo= 1) of all things nameable) — all these and much more are manifestations of my mostly
subconscious quest towards integrating — always trying to systematize from chaos, forever wanting to see things
more wholly and as a whole.”
(add discussion)
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Dollo’s law
In science, Dollo’s law is the hypothesis, in short, that “evolution is
irreversible”, or in its original formulation that "an organism is unable to return,
even partially, to a previous stage already realized in the ranks of its ancestors."
[1] Dollo's law, aka the theory of irreversibly changes in morphological nature,
was first proposed in 1890 by French-born Belgian engineer and paleontologist
Louis Dollo (1857-1931) and further elaborated into the status of a proposed
law in his 1893 article “The Law of Evolution”. [2]

Thermodynamics
Dollo’s law is frequently said to be the equivalent or embodiment the second
law in the description of the process of evolution. Americans Daniel Brooks and
Edward Wiley, in their 1986 Evolution as Entropy, for example, state: [3]
“Dollo’s law and natural selection describe the thermodynamic process called
biological evolution.”
French-born Belgian engineer and
It remains to be tracked down, however, if Dollo was actually using
paleontologist Louis Dollo (1857thermodynamic arguments in his theory. Presently, it does not seem to be the 1931), the eponym of Dollo's law, the
case, but rather possibly a situation of name or term association and or
argument that evolution is
historical synthesis? In any event, into the 1910s, American historian Henry
irreversible.
Adams was citing Dollo's evolution theories in the context of discussions of
thermodynamics (e.g. Degradation of the Democratic Dogma, 1920); and into the 1950s Dollo was being mentioned
in the context of the “irreversibility of entropy” with reference citations to Adams. [4] American historian William
Jordy’s gives detailed discussion on the possibility that Adams’s use Dollo’s anatomical irreversibility theory blended
into thermodynamic arguments was done, likely, without completed dissection of Dollo’s work, which as Dollo
himself warned, was concerned with the irreversibility of anatomical structure and not function. [7]

French philosopher Pierre Teilhard (1881-1955) also began citing Dollo in his work, intermixed with entropy, energy,
and evolution theory discussion. [5] Robert Ayres, in his 1994 Information, Entropy, and Progress: A New Evolutionary
Paradigm, states that Dollo’s law was reformulated by Julian Huxley (1956) and taken up again by Carl Sagan (1977).
[6]
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Dolloff, Norman
In hmolscience, Norman Dolloff (1907-1984) was an American geologist and
metallurgical engineer noted for his 1975 Heat Death and the Phoenix: Entropy, Order,
and the Future of Man, wherein he takes a stab at applying entropy and free energy to
the humanities, albeit with the double downside used of Shannon-Wiener information
models of entropy and an entropy antonym term "ordiny" (conceived by him in the
1950s, after reading Schrodinger's negative entropy discussions), according to which he
classify reactions and processes that "go in the direction of greater order" as being
"ordinic" changes (as opposed to entropic changes).

Free energy of formation | Human
Dolloff, in the end pages of his §7: “Order and Life: Evolution” (pgs. 134-35), gives a
synopsis of what he has been arguing thus far, as follows:
“We have started with atoms and have calculated the absolute changes in entropy
when they are combined in simple organic compounds; for instance, graphitic carbon
and hydrogen gas combine to form gaseous butane, a decrease in entropy. We have seen that distinguishable
rearrangements of the same atoms, isomers, have different entropies (the "snake" and the "spider"). We have seen
that the process of polymerization results in entropy decreases whether by adding chains or cross-linking. For
instance, polyethylene with a thousand links represents a decrease in entropy of almost 23,000 calories/mole when
compare with the necessarily simple ethylene. The possible different arrangements of RNA and DNA molecules are
enormous and must represent differences in entropy. The coacervate, protoplasm, and the cell are still more complex
organizations of matter and represent further decreases in entropy in their formation. Organisms from cell to homo
sapiens represent even further decreases in entropy. A chemical analysis of man has been given as so many gallons of
water, calcium enough as hydroxide to whitewash a fence, phosphorous for so many matches and iron enough for a
very small bag of nails. What is the difference in entropy between these chemicals and a healthy human being!”
In response to this query statement, Dolloff gives the following what we might call "organism synthesis equation":

where Σni represents the “sum of simpler chemical species”. This, +/- signs (of Gibbs energy change) aside, seems to
be one of the first coherent attempts at stating that humans have a Gibbs free energy of formation, i.e. a human free
energy of formation. Here, to note, it is difficult to discern what he is trying to say, in respect to his labeling of the
free energy of formation as positive (non-spontaneous)? It could possibly be (a) a way to state that "evolution" isn't
natural by itself (i.e. is endergonic), and that heat from the sun must drive the reaction to make it occur, or (b) a type
or oversight, being that his focus is on entropy, more so than free energy. He then gives the following second
equation, which seems to be a what we might call "organism analysis equation"

Here, again, it is difficult to discern what he is trying to say by this statement (being that he gives a negative free
energy sign)? Possibly that an organism "at death" will decay spontaneously into its component chemicals? In any
event, he then says that the “whole process of evolution from the first eobiont to the most complex species is ordinic
[negentropic/order-forming]”.

Atheism | Implicit
Dolloff’s book is written with an “implicit atheism” method; the following end chapter closing statement (pg. 190) is
the core statement of this:
“One of the recognized ways to condition animals to act a certain way is by means of rewards and punishments. With
human beings, we should add imaginary rewards and punishments. In the area of reality these can involve hunger,
thirst, sleep, rest, peace of mind, happiness, power, hate, love, and so on. The naughty child may be sent to bed
without his supper or, if good, rewarded with a cookie; an officer may be promoted or reduced to the ranks; a
husband may be given the silent treatment or invited into the connubial bed.
There was the ‘great spirit’, call it by any name, that knew what was going on under the sheets and could read
one's innermost thoughts. Then there was the next life for which this one was only a preparation. Since there was an
encyclopedia of sins [see: negative confessions, ten commandments, etc.], which could include eating certain food on
the wrong day, let alone sins of the flesh, the only hope to gain ‘paradise’ or avoid the ‘inferno’ was to conform to the
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system whereby these inevitable sins could be forgiven. The power to do this lay in certain members of the society.
This seems to be a logical way for societies to survive and prevail against others. For heinous crimes such as believing
in some other religious system (or no system), there was the stake the gibbet, Saint Bartholomew's Night and the
Crusades.”
Then he connects this to energy and order as follows:
“This order could only achieved as the consequence of expending an enormous amount of directed energy. There are
other dogmas and doctrines beside those of organized religion. To mention a few, there are The Thoughts of Mao,
Mein Kampf the Constitution. But these works were not based on spirits or Valhallas.”
Dolloff, in short, employs the Critias hypothesis view of god, namely that gods, god and 'great spirit" ideas were social
inventions, used to condition people to act in certain ways via promise of imagined rewards and punishments.

Medium of exchange | Directed energy
The following are Dolloff’s comments (pgs. 190-91) the evolution of the medium of exchange in terms of the
conditioning of the mind via education and expenditure of directed energy:
“Another matter of the highest importance in these days is that of money and media (of exchange. In primitive
societies exchange of goods, barter, was a method largely used. Sometimes such articles as wampum, seashells, and
flints were used. Later more durable materials were used as media of exchange, such silver or gold. But these were
scarce substances and often awkward to use.
The acceptance of these pieces of paper as a medium of exchange has occurred only on the basis of the
conditioning of human brains for their acceptance. This conditioning process has required the expenditure of directed
energy through education and experience. In order to maintain the belief in the value of a dollar bill, extensive and
intensive processes must take place. Savings are secured by an agency of the federal government; there are strict
laws with severe penalties for such activities as counterfeiting. The right to print is jealously guarded by federal
governments.”
(add discussion)

Citations
Dolloff cites scholars and works including: Lawrence Henderson's The Fitness of the Environment (1913), Robert
Emden (1938), Norbert Wiener’s The Human Use of Human Beings: Cybernetics (1950) and God and Golem (1964),
Harold Blum (1951), Fred Cottrell (1955); along with physicists and thermodynamicists including: citing works such as:
Kenneth Denbigh (1951), Henry Eyring (1957), Alexander Oparin (1961), Robin Giles (1964), among others.

Boundary problem
On the boundary problem, Dolloff (pg. 169) cites Johann Fast (1962) as follows: [7]
“In symordinis [any type of ‘order’ that results from two or more things, animate or inanimate, e.g. lichens-plants,
humans-cars, beaver-dam, etc.], we deal with two or more systems or two or more types of systems. A system can be
any portion of the universe we wish to define. ‘Although, in principle, one is free in the choice of the limits of a
system, that choice sometimes determines whether or not a problem is solvable’ (Fast, 1962). Defining the
boundaries of a system is more of a problem in symordinis than in symbiosis since the boundaries of a plant or an
animal are usually rather easily determined. Sometimes the boundaries are sharp as in an empty gastropod shell, a
honeycomb, an automobile or a satellite; in other cases the boundaries not so sharp, as the hydrosphere, residual
soil, or mineral deposit.”
(add discussion)

Off target | Issues
Dolloff divides his book into a part one “inorganic scene” and part two “organic scene”, which is one area of a
misconceptual divide issue (see: organic and inorganic). A second area of conceptual divide is explained (pg. 140) as
follows:
“In a primitive society, an understanding of these [first and second] laws [of thermodynamics] is not important, but in
order to understand the operation of a high energy mechanized society these laws are of great importance.”
In other words, in the first part of his book, Dolloff correctly defines free energy and bound energies operating
between molecules, such as (pgs. 108-09) the synthesis reaction of glycine, which he gives as follows:
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which he cites as having an entropy of reaction of:
SR = – 152.63 e.u.
where e.u. is "entropy units" (calories / degrees), but then in the second half of the book he switches logic and
focuses not on reactions occurring between people and the entropies of reactions and free energy of formations, e.g.
of societies or families, such as follows:

which might have a hypothetical entropy of reaction (see: human entropy) of:

or:
SR = – 3,700,000 e.u.
based on his statement (pg. 189-90) that:
“The thermodynamics of why societies are organized as they and act as they do, is not at all well known. But we do
know that in order to arrive at a certain organization of society, energy is required to condition human minds and
these ends, and by energy I mean giga-calories.”
but instead, ironically, he focuses of "fossil free energies" (a common off-target mistake, Nicholas Georgescu-Roegen
[whom Dolloff cites in his bibliography] being the prime example), i.e. the free energy released from coal or gasoline
combustion (instead of human combustion; see: social combustion theory), and how "high energy societies" and "low
energy societies" function they way they do, based on things such as automobile use, hydroelectric power ability,
etc., with focus on "prime movers", which he defines as "any animate or inanimate entity that can convert potential
energy or kinetic energy into energy that is available to and can be controlled by man", e.g. a heat of a combustion
engine used to lift an elevator. This ill-logic can be gleaned by the following statement (pg. 193):
“As the flow of energy through a technological society increases, there are certain tendencies that can be anticipated,
one of which is a tendency to increase the population of ‘free energy consuming entities’, such as people,
automobiles, electric motors, schools, libraries.”
Dolloff, here, in other words, likely via Georgescu-Roegen influence, incorrectly defines people as ‘free energy
consuming entities’, i.e. the people are things that use up fossil fuels model, rather than the free energies are the
driving force of chemical reactions between people model; the latter of which he uses in the book, but is not able to
visually make the jump to human chemical reaction theory directly.

Mutation | Thermodynamics & Kinetics
Dolloff, in his §7: “Order and Life: Evolution”, devotes a few pages (pg. 126-28) to Harold Blum’s discussion of “A
Thermodynamic and Kinetic Treatment of Mutations”, specifically Blum's equation 9.10 shown below:

where K is the mutation rate constant between two forms of genetic mutation in say a breed of flies, kB is the
Boltzmann constant, T is absolute temperature, h is Planck's constant, E is an experimental energy of activation, R is
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the gas constant, and ΔS, plots of which supposedly can be used to calculate the Gibbs energy of mutations of
evolving species; about which Blum goes over in more detail. Blum, to note, states that this logic originated from Fred
W. Lorenz, a student in one of his classes, who had the idea of applying thermodynamics to the problem of
quantifying mutations involved in evolution.

Overview
In 1975, Dolloff, in his Heat Death and the Phoenix: Entropy, Order, and the Future of Man, presented the results of
his conclusion that thermodynamics is applicable to human affairs; the following is Dolloff’s preface:
“Ideas about order and disorder began to germinate in my mind about the end of the 1940s and the beginning of the
1950s. Their origin was in the areas of physics and chemistry—the Carnot cycle, of course, as well as my wanderings
through the labyrinth of chemical thermodynamics. It was about this time that the laws and principles of
thermodynamics began to be applied on an increasing scale to the geological and biological sciences. My discovery in
the 1950s of Shannon’s and Wiener’s development of information theory and its relation to statistical mechanics
meant to me that the concept of entropy was much more universal than my formal courses had indicated.”
Here, of first note, we see an indication of the pressing a two cultures integrating, hmolscience course, of a
generalized physicochemical humanities. Of second note, we see Dolloff falling into the Shannon trap (or Shannon
bandwagon), of thinking his mathematical isomorphism formulation of data transmission is thermodynamics, which is
not the case, i.e. its scientific fool's gold, easily alluring to those not schooled in electrical engineering and or
computer science and thermodynamics. He continues:
“The conviction grew that energy and entropy relationships were fundamental not only in understanding processes in
physics and chemistry but also in astronomy, geology, and biology. Inevitably this led to the conjecture that further
extrapolation would lead to the human sciences and arts, and even to psychology, sociology, history, music,
philosophy and religion. Someone, I thought, will bring out the importance of understanding the concepts of order
and disorder to all configurations of matter—including man and all of his works. Individuals have applied these
concepts within their own specialties; there are articles on information and electronics, entropy in literature, music,
and even entropy in religion. But I have waited in vain for someone to show that order and disorder are universal.
Most of this essay, and it is an essay—an attempt—was written in the early 1960s. But I am, I believe, a cautious
person. I ask myself, who am I to presume myself enough of an eclectic to be able to discuss all of human
knowledge?”
Here we see the polymathy degree problem; Dolloff already has four degrees, but he does not feel competent
enough to venture into the "all knowledge" area of expertise, which requires a 6 to 8 degree level of intellect. Dolloff
continues:
“And if I should attempt it, to whom should I address myself? Experts in thermodynamics may discover that my
background is elementary; experts in the human sciences and arts may be ‘turned off’ by formulas and technical
language, as was pointed out by C.P. Snow in his The Two Cultures. The only conclusion I could arrive at was—if I am
going to do this writing, I am going to have to write it to myself.”
The following is the dust jacket synopsis: [3]
“Is the universe running down? Will the highly organized structures of matter and life be transformed at last into a
state of inert uniformity? Or will matter and life develop ever more efficient structures capable of making use of the
energy of the universe? The author pondering the significance of the laws of thermodynamics, realized that they
were applicable (compare: not applicable view) not only to physics and chemistry but to all the natural sciences, and
indeed to the whole range of human activity: psychology, history, music, philosophy and religion. Now, in this incisive
and wide-ranging study, he shows how an understanding of the laws of thermodynamics in all their ramifications may
enable man to organize his future and control the destiny of life in accordance with the fundamental principles that
govern the universe.”
The following is the press-release abstract: [5]
“In this incisive, wide-ranging study, Dolloff examines the nature and tendencies of matter and energy. He establishes
the applicability of the laws of thermodynamics and their ramifications to the natural sciences and to the entire range
of human activity. Indeed, he holds that it may be an understanding of these laws and their ramifications that enables
man to reckon successfully with the universe in times ahead. Dolloff examines the concepts of entropy (disorder) and
ordiny (order), and compares them to the concepts of chaos and order in society, drawing interesting parallels and
pointing up the significance of these. In a penetrating survey of the entire scope of knowledge and activity, he
considers the sciences generally and applies his findings to man's immediate problems now. For instance, he
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examines how society is organized, how energy sources are utilized in our industrial world, and how man's capacities
may be developed. For Dolloff, life is not a miracle; it is an integral part of the master plan of the universe. He
propounds and substantiates this view very ably in his book.”
wherein, of note, we see the use of the term "ordiny" which seems to be an entropy antonym theorized by Dolloff.

Fish tank | Carnot engine
Dolloff, in his §1 “Energy and Entropy”,
devotes four pages (pgs. 18-21) to an
interesting fish tank Carnot engine model,
shown adjacent, wherein part of the heat
flow form the hot body (T1) to the cold body
(T2) is used to power a generator, via a
turboelectric device, which is used to power a
photosynthetic light, which powers plant
photosynthesis, which powers the fish,
according to which a thing such as fish
respiration represent areas of “local entropy
increase”, according to Dolloff, and things
such as photosynthesis of large organic
molecules in the algae represent areas of
“local entropy decrease”. Dolloff then scales
this model up to a hypothetical section of
earth suspended in a vacuum as follows:
“Perhaps a model could be made something
like earth by following monochromatic
ultraviolet light through a one-way window
into a container. A careful adjustment of the Dolloff’s fish tank Carnot engine model (figure 1.3), which titles as “Flow of
Heat and Entropy Changes in an Open System in a Steady State”, where: Q is
contents of the container (fish, plants, air,
etc.) might enable the system to approach a heat, T1 is a large high temperature reservoir, T2 is a large low temperature
steady state. If the container were suspended reservoir, S1 and S2 are the entropies passing into and out of the system,
respectively, W is water, G is a hydroelectric generator, A is algae, F is fish,
in a vacuum and if its internal energy were
and L is a light bulb. [1]
free to radiate out by means of another oneway window, an analysis could be made of the radiation spectrum form the window. It would be predicted that the
frequencies of the radiation energy would be less than the incoming monochromatic ultraviolet radiation and that
the frequencies would be several.
This model is roughly that of the planets, and the earth in particular. Sun is the hot reservoir and its energy is
composed of all the electromagnetic frequencies and variable intensities coming from it and intercepted by earth.
The cold reservoir is space into which earth radiates its frequencies and particular spectral intensities. In the
astronomical case, the heat is not transferred by conduction and convection but by radiation.
The lower temperature of the cold reservoir (heat sink) has its counterpart in the fact that earth’s radiation
consists as a whole of lower frequencies (e.g. infrared) than those of sun (e.g. ultraviolet).
It is possible that some frequencies can be emitted that are greater than that of incoming radiation. For instance
by thermos-luminescence low-grade radiation is capable of producing visible light. But the overall result in each case
must be an increase in the total entropy.”
(add discussion)

Entropy of formation | Organisms
Dolloff, in his §4: “Order and Disorder in the Chemical World”, devotes a certain amount of focus to discussing the
entropy of formation of chemicals, carbon chemistry in particular, the aliphatic series (Ѻ) specifically, in attempt to
ferret out some type of order/disorder categorization of the structures and their entropy of formation values; a
noted quote from this discussion is:
“Perhaps we will never have quantitative data on the negative entropy of formation of a particular DNA molecule
from its elemental building blocks such as the amino acids. Even more involved would be the entropy of formation of
a living cell such as a protozoan. There appears to be no limit to the decrease in entropy of formation of organisms.
Perhaps the entropy of formation of a living, functioning human brain may be the most ordinic [negentropic] system
that has occurred on this planet.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. 58)

Here, to note, it is the free energy of formation that is the relevant quantity importance; at least, however, Dolloff is
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stepping in the correct direction, given the period of his idea formulations (1950s to 1970s).

Gibbs energy | Entropy
Dolloff, in respect to entropy increase and Gibbs energy, does give (pg. xvi) give the following formula:

which shows, according to Dolloff, that “the rate of production of entropy due to chemical reactions is proportional
to the decrease in Gibbs free energy” (pg. 71) or that “irreversible increase in thermodynamic entropy is related to
the decrease in free energy” (pg. xvi). The use of the phrase "thermodynamic entropy", is a red flag that Dolloff is
attempting to differentiate between Shannon-Wiener labeled entropy models, in an ad hoc manner; nevertheless, he
makes a decent connection between entropy increase and Gibb energy change.
On Gibbs energy in general, Dolloff comments:
“The Gibbs free energy is the driving force of chemical reactions and a quantitative value of it can be used to predict
the tendency for a chemical reaction to go to products.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pgs. 64-65)

“The Gibbs free energy includes the energy within the system that is available for work and the work capable of being
done by the system on its surroundings. With a chemical reaction, the difference in free energy between the
products and the reactants gives a measure of the driving force.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. 65)

On this coherent basis, to note, Dolloff does not have the “reactions between humans” visual of what he is
discussing; rather he seems to have this free energy release conceptualized as coming from fossil fuel combustions
(e.g. burning of gas to power an engine, work form which can be used to yield order, e.g. lift an elevator up a
building); one example of this view is the following statement:
“Man, by releasing Gibbs free energy of fossil fuels, has increase the production of entropy. But that is not his aim.
His aim is to direct that energy into producing ordinic events. He directs available energy even though it eventually
becomes random energy.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. 72)

(add discussion)

Origin of life?
On the vexing subject of the origin of life, Dolloff comments the following cogent statement:
“When did life begin? We can say that a certain complex protein is not alive, that a synthetic coacervate made of
gelatin, gum arabic and ribonucleic acid is not alive. We may say that a particular specimen of protoplasm is alive. The
inference of a large number of such choices may be that things are either alive or not alive. A certain animal may be
said to be biologically dead. But is the system all dead? When it is seething with maggots? Man, due to the relative
simplicity of his cerebration, likes pigeonholes. This organization of information is like the old game of picking the
petals off daisies: ‘She loves me, She loves me not.’ ‘It is, it isn't.’ This technique has gotten man a long way, perhaps
as a first approximation, but that is not the way things are. His thinking often seems to be like a computer operating
on a two-digit system. With education, he learns to think in straight-line relationships: a varies as b. Some people
learn to think in terms of logarithms: a varies as a power of b. Many natural phenomena vary logarithmically. But let
us recognize our short-comings. If we could have observed the entire evolutionary process from simple molecule to
mammal, it is doubtful if we could have logically made the statement, ‘Now, just now, the first living thing exists’.”
Here we see Dolloff on the verge of abioism.
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Phoenix
A salient note on Dolloff’s preface aim to tackle religion with energy and
entropy, is that with a bird flying no his cover of a book with the name
“Phoenix” in the title, one does not find the translative term “Abraham”
(creator patriarch of Christianity, Islam, and Judaism) nor “Brahma” (creator
god of Hinduism) listed in the index? This means, of course, that Dolloff is
lacking in basic religio-mythology education, e.g. he seems to be unaware that
the term “phoenix” is Herodotus’ name for the Egyptian sun god Ra born out of
the pyramid carrying the sun (disc) on its head, according to Heliopolis creation
myth, which the root meaning of both Abraham, i.e. Ab-Ra-ham, and Brahma,
i.e. B-Ra-hma, both of which mean or transliterate as “Father ‘Ra’ born out of
the Nun (-ham or keme) following the primordial flood (Ab-)”.

Ordiny
Dolloff introduces term “ordiny”, an entropy antonym term, a variant of
negentropy or as he puts it in footnote:
Ordiny ≡ negentropy
conceptualized as “the Phoenix of order rising, like the mythical bird, from the
ashes of a tendency toward the universal unavailability of energy or heat death
(warmestod)”.

Difficulties

Dolloff's 1975 Heat Death and the
Phoenix: Entropy, Order, and the
Future of Man; the bottom caption
reads: an incisive and timely
application of the principles of
physical science to the problems of
humanity.

Difficulties on theory, in Dolloff’s argument, include: firstly, his use of information theory, which in his preface he
comments on as follows:
Secondly, his assertion that by developing more efficient structures capable of making optimum use of energy, man
will be able to organize his future and “control the destiny of life”; his use of a patch entropy antonym solution

Other
In 1991, Mark Wexler, in his “The Entropy Metaphor and the New Age of Ideology”, cited Dolloff’s Heat Death and
the Phoenix, one of his few citations
according to Google scholar. [4]

Entropy | Piper

Dolloff, possibly being seduced into
information theory lured by Canadian
weed theorist Witold Brostow (1972),
states the following:
“A DNA molecule has been compared
to a message. Four amino acids are
attached on the DNA double spiral in
various combinations, hence the
similarity with a message. The complex
molecules are too involved for
chemical thermodynamics but are
amenable to interpretation through
information entropy.”
He goes onto state that future
An entropy piper, an extra-labeled variant of the version shown on the cover of
computer with enormous memory
Harold Morowitz’ 1992 book Entropy and the Magic Flute, showing various entropy
banks will facilitate the solution and
formulations, something Dolloff seems to have succumb to, him thinking of
moreover:
Shannon-Weiner entropy as an magical “open sesame” to the sciences of man,
“The Shannon-Wiener information
thereby allowing him to take a musical ride on the Shannon bandwagon.
entropy that is related to the
thermodynamic entropy may be the ‘open sesame’ to the sciences of man.”
This is depicted below:
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Here we see someone succumb to the pied piper, as depicted adjacent.

Education
Dolloff completed his BS in geology at MIT in 1930, focused on a study of certain granite pegmatites (pegmatite
minerals) of York County, Maine, publishing something on this topic in either 1930 (Ѻ) or 1936 (Ѻ), his MA at
Columbia University, after which, in 1939, he was studying at the University of Michigan (Ѻ), and then completed a
second MA and PhD in 1950 in metallurgical engineering, with a dissertation on “Electrolytic Reactions of Galena and
Chalcopyrite”, at Stanford University’s School of Mineral Sciences. [2]

Quotes
The following are related quotes:
“‘Man conforms to the laws of the earth. Earth conforms to the laws of the universe. The universe conforms to the
laws of tao. Tao follows itself’ (Laozi, 600BC). The universe, as far as we know, conforms to the laws of
thermodynamics, so perhaps thermodynamics in its larger sense might be considered as the tao. The laws apply to all
energy and matter in the universe, at least as far as we know (perhaps excepting quasars and black holes).”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. xii)

“Hutton [James Hutton] and his disciples were able to remove the assumption that six thousand years was the age of
this planet. This relaxation gave Darwin the lever to pry biology loose from religion.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. xiv)

“Organisms are much more complicated than minerals. We know the free energy of formation and the entropy of
quartz, but the value of the same parameter in a cell is unknown.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. xv)

“One of the difficulties with the concept of entropy is the fact that the senses have difficulty in detecting or
measuring it. We can feel the difference between hot and cold, long and short, big and little, fast and slow, heavy and
light, but there are no spontaneous sense perceptions to judge quantitative variations in entropy.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pg. 6)

“The principle difference between carbon on a chimney sweep’s face and a diamond in a queen’s tiara is a matter
involving entropy; so is the family kitchen before and just after a party, gold scattered in a stream gravel and at Fort
Knox, tubes of paint and a Mona Lisa, ten pounds of chemicals and an equivalent cat.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pgs. 6-7)

“A crystallizing substance [approaching absolute zero] is something like military order. A group of soldiers hear the
commands, ‘fall in! Dress right, dress! Present arms!’ A command increase the amount of order. Every rifle is at the
vertical, a deviation receives a reprimand. Even eyeballs are directed straight ahead. Respiration, circulation and
peristalsis go on but we are not at 0° Kelvin! [Similarly] if one gram of water freezes, ΔS is –80/273 e.u.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pgs. 6, 13)

“We melt a substance. Similarly upon the command ‘Fall out!’ the company becomes ‘entropized’. This one lights a
cigarette, that one scratches an intolerable itch, they walk off in different directions. ‘Entropy’ increases. [Likewise]
the latent heat of melting ice is 80 calories per gram. If just enough heat is added to melt one gram of ice not to raise
it temperature above 273° K and if the heat is used only for that purpose, then the change in entropy ΔS is +80/273
e.u. per gram.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pgs. 5-6, 13)

A substance like glass if cooled to 0°K would not have an entropy of zero because it is a supercooled liquid and the
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particles are anything but organized. An analogy would be a game that is played where people are moving around or
dancing and the leader cries ‘Freeze!’ The disorder of the moment must be maintained … even anatomical balance
may be precarious.”
— Norman Dolloff (1975), Heat Death and the Phoenix (pgs. 13-14)
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● Blum, Harold F. (1968). Time’s Arrow and Evolution. Princeton University Press, 2015.
● Brostow, Witold. (1972). “Between Laws of Thermodynamics and Coding of Information” (pdf), Science, 178:12326.
● Calvin, Melvin. (1969). Chemical Evolution: Molecular Evolution towards the Origin of Living Systems on the Earth
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Co.
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In hmolscience, Wallace Donham (1877-1954) was an American business school
administrator noted for his 1933 speech “The Failure of Business Leadership”, wherein,
via influence of American physical chemist and physiologist Lawrence Henderson, he
compares discusses the physiology of society and its moving equilibriums: [1]
“The problem is one in the general physiology of society. The continuance of life and
health for any individual depends on maintenance of a moving organic equilibrium
within certain definite limits of tolerance. The daily work of the world is done by
individuals living their specialized economic and social lives within a moving equilibrium
… But specialized progress brought uneven social and economic developments and
serious maladjustment. General equilibrium is lost. The limits of tolerance, the margins
of safety, are exceeded.”
Donham was a Harvard classmate of Henderson, whom, as second dean of Harvard
Business School (1919-1942), he associated with in the Harvard School of Business
Administration. [2] In 1927, Henderson, for example, established the Fatigue Laboratory at Harvard Business School
to discover physiological norms for human biological processes and to study the physiological changes that cause
fatigue in workers. [3] This would seem to put Donham in the Harvard Pareto circle, in some sense.
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Donkin, Bryan
In thermodynamics, Bryan Donkin (1836-1902) was an English engineer noted for the coining of
the term “human thermodynamics”, in his 1893 article “The Scientific Work of Gustav Adolph
Hirn”, on the life, work, and thermodynamics philosophy of French physicist Gustave Hirn. [1]

Human thermodynamics
In synopsis, to chapter seven of his article, Donkin defines human thermodynamics as the study of
the vital heat of the body, experiments on the amount of heat developed by human beings in
action, and measurements related to oxygen inhaled and respiration as the principle source of
heat; in the two chapters to follow, to note, Donkin intertwines this definition with Hirn’s
speculations on physiology, psychology, and pathology, explaining how Hirn viewed the human
being a motor governed by the soul, similar to how the steam engine is governed by dynamic force. In his article,
Donkin outlines Hirn’s thermodynamic-based philosophy of life, developed in his later years, which resolves the
universe into matter and force, to which in organic nature is added a third wholly separate element, the animating
principle or soul. In defense of this view, according to Donkin:
“[Hirn] protested all his life against materialism (a view that the whole universe consists of nothing but matter and
that all dynamic action is the due to the movement of atoms and molecules) and pantheism (a view that man is
composed of matter, force, and spirit, the three forming together one transmutable essence), maintaining that the
researches of science, and especially the laws of thermodynamics, effectually refuted them.”
Donkin maintains that the establishment of a thermodynamic-based doctrine of spiritualism and to disprove
materialism was the keynote of his labors.

Background
Donkin was the son of English mechanical engineer and noted paper-making machine manufacturer Bryan Donkin
(1768-1855), of the same name, who of the edler's six sons John, Bryan, and Thomas also became engineers. [2]
Donkin was educated at the University College, London, and at the Ecole Centrals des Arts et Metiers, Paris, after
words serving an apprenticeship at the Bermondsey works, which he joined as a partner in 1868. [6] In circa 1895,
Donkin was the chairman of the family firm Bryan Donkin and Company, at which time his son electrical engineer
Sydney Bryan Donkin was an apprentice. [3] Donkin was the author of the 1894 textbook Gas, Oil, and Air Engines,
the 1898 Heat Efficiency of Steam Boilers, and translator to 1898 Entropy Diagram and its Applications, the latter of
which is described as “a short syllabus of the principles of thermodynamics applied to heat engines”; all of which
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indicating that Donkin Jr. was a civil engineer and a mechanical engineer. [4]
Interestingly, in his Entropy Diagram Donkin gives states that “as the subject of entropy is still in its infancy, and no
complete works on it have yet appeared” and gives a Bibliography of Entropy, listing 20 works, including those of
Willard Gibbs (1873), Hermann Helmholtz (1884), Gustav Zeuner (1890), Richard Mollier (1893), among others. [6]
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Donnan, Frederick
In science, Frederick Donnan (1870-1956) was an Irish physical chemist, generally
known for his work on membrane equilibria, named Donnan equilibrium (Ѻ, Ѻ, Ѻ, Ѻ),
noted particularly for a number of summaries and publications, one together with
Arthur Haas, on chemical thermodynamics the work of Willard Gibbs, which are cited
by Herbert Salzer as prerequisites readings to any type of equilibrium theories at the
cellular upwards level.

Quotes
The following are noted quotes:
“Gibbs ranks with men like Newton, Lagrange and Hamilton, who by the sheer force
and power of their minds have produced those generalized statements of scientific law
which mark epochs in the advance of exact knowledge.”
— Frederick Donnan (1924), “The Influence of J. Willard Gibbs on the Science of Physical
Chemistry” [1]

“Nothing in the history of science is more remarkable than the way in which Gibbs in 1878 provided the
electrochemical science of the succeeding generation with its thermodynamic Principia.”
— Frederick Donnan (1925), “Influence of J. Willard Gibbs” [2]

“Although Gibbs’ treatment of thermodynamics has been accessible in English, French, and German for many years,
its highly condensed and abstract form has repulsed the great majority of students, with the result that the science of
thermodynamics has been recast in many different moulds during the last fifty years.”
— Frededrick Donnan (1932)
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Donohue, Marc
In hmolscience, Marc Donohue (1951-) is an American chemical engineer and
thermodynamicist noted for his co-authorship, with American leadership psychologist
Richard Kilburg, of the 2014 “Leadership and Organization Behavior: a Thermodynamic
Inquiry”, wherein they outline a molecular thermodynamics based model of leadership
and organizational behavior. [1]

Human bonding
The following is their abstract venture into human bonding theory:
“As we have pursued our examination of the parallels between the physical forces that
enable the various states of matter to exist and the corresponding elements in human
social systems, we have come to believe that emotions serve much the same bonding
purposes for the development and maintenance of the various forms of human
organization. The primary focus of this article is on human psycho social systems that
most closely resemble crystalline solids, that is, structured hierarchical organizations
such governments, military organizations, and for-profit businesses.”
(add discussion)

Human analogy table | Gas | Liquid | Plasma
Donohue and Kilburg employ not only the standard human molecule, human gas (or gas particle), but also "human
liquid" (first done by Lawrence Henderson, 1935) and "human plasma" analogy models. The following is their human
analogy table—which, to note, is similar in some respects to the social-to-molecular tables of Irving Fisher (1892) and
Vilfredo Pareto (1897), as is historically outlined in the human thermodynamics variables table:
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(add discussion)

Human | Molecular behavior
The following is Donohue and Kilburg’s human behavior = molecular behavior argument:
“Although human behavior can be significantly more complex than molecular behavior and there has not yet been
direct correspondence between the two demonstrated, we believe there are sufficient similarities that many of the
lessons learned and facts discovered from the study of molecular physics and thermodynamics can provide new and
useful insights into relationships among humans.”
They cite Hungarian sociologist Babics Laszlo’s 2003 “The Mechanics and Thermodynamics of Mass Societies” in
support of this assertion. [7] Of note, in the above “human behavior can be significantly more complex than
molecular behavior” statement, a human is a molecule (see: human molecule) whose molecular formula has recently
been calculated (see: human molecular formula), hence the statement is a false dichotomy.

Analogy platform | Prausnitz
The following is their analogy platform argument: [3]
“What follows is an effort to draw an analogy between what is known about the physics, chemistry, bonding forces,
and phase behavior of atoms and molecules in states of matter and the aspects of human relationships and
emotional forces that operate to shape and maintain organizational structures. These concepts are presented as a set
of ideas and suggestions that use natural language to help further the search for a mathematically formulated,
scientific model of these behavioral phenomena. [4] Preliminary scientific validation for these concepts can be found
in [5] as applied to molecular systems.”
The gist of which, seemingly, is the use of Monte Carlo simulations of three different hypothetical geometric
configurations, and the hypothetical thermodynamics correlative, per citation of John Prausnitz’s 1996 Molecular
Thermodynamics textbook—which, to note, is ironic, being that Prausnitz does not believe that thermodynamics is
applicable to sociology. [6]

Kilburg
In 2011, Donohue, in co-authorship with American leadership psychologist Richard Kilburg, published “Toward a
Grand Unifying Theory of Leadership: Implications for Consulting Psychology”, wherein they employed emergence,
complexity theory, and ecological systems theory (see also: ecological stoichiometry). [2]

Education
Donohue completed his BS in chemical engineering in 1973 at Clarkson College of Technology, graduating
valedictorian, his PhD in 1977 in chemical engineering, with a dissertation on “Statistical Thermodynamics of
Solutions in Natural-Gas and Petroleum Refining” at the University of California, Berkeley, under molecular
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thermodynamicist John Prausnitz. [3]

See also
● Alec Groysman
● Benjamin Kyle
● James Ferri
● Jose Aguilera
● Mohsen Mohsen-Nia
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Dorfman, Nickolas
In hmolscience, Nickolas Dorfman (1941-) is a Russian-born American biologist,
specializing in tumor immunology, noted for his 2008 Was Mona Lisa Created by
Physicochemical Reactions Alone?, wherein he attempts to argue the the human mind
cannot arise from energy and molecules alone; the following is his abstract: [1]
“Mainstream science is going to deep into physics and chemistry limiting science to
only molecules and energy and dismissing any spiritual ideas. A simple logic can clearly
indicate that inanimate molecules and energy just cannot be so smart to create
numerous masterpieces of human civilization.”
(add discussion)

Primordial soup fairytale
The following is Dorfman’s take, his bolding (four times), on what he calls the origin of
life "fairy tale", which originally he said he could accept, being educated in atheistic
materialism, with some reservations:
“Once upon a time, one molecule, scudding in a primordial ocean, suddenly and absolutely accidentally met another
cute molecule. They decided to bind to each other and scud together, and found that they acquired a new property,
which gave them a better chance to survive in that rough and unfriendly primordial ocean. During the next billions of
years, these molecules met many other attractive molecules (of course, absolutely accidentally) and combined with
many of them, creating a big conglomerate of molecules. This conglomerate again absolutely accidentally discovered
that it can create similar little baby conglomerates by simple division and that is how a primordial organic complex or
protein or nucleic acid was created. They then absolutely accidentally found each other in the primordial ocean,
combined and created a small syndicate that acquired many new and very useful properties for survival and we now
call it a ‘cell’.”
Here, in this molecules having a better chance to survive or struggle to exist, we see the issues of the so-called
"Darwin (evolution theory) meets Democritus (atomic theory) paradox, i.e. that atoms and molecules don't struggle
to survive, as pointed out by Robert Pirsig.
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Dorfman goes to state that the following is his objection to this argument:
“Accidental and random combinations of molecules can neither create a car nor a human being or even a simple onecelled organism with a certain ‘directing power’ that can transform originally inanimate matter into numerous forms
of life.”
(add discussion)

Education
Dorfman competed his PhD in biology at Moscow State University in 1965 and
then worked there for 11 years in the field of tumor immunology. In 1976, he
immigrated to United States and continued his tumor immunology research at
the National Institutes of Health in Bethesda, Maryland.

Religion
Dorfman states that he was raised in a strictly atheist environment, like all
kids in Russia, taught a materialist view, and ingrained with the belief that
there is no god and that religion is the “enemy of the people” and “poison for
people’s mind.” Dorfman states that he turned to spirituality after he found a
dead end with the following puzzle:
“While working in the field of science, which is mostly a materialistic
environment, I was trying to analyze the human mind form the viewpoint of
evolution and molecules, or in other words, rejecting everything that is
beyond matter and energy. This brought me to a dead end with no exit.”
He states that, after learning about the abilities of blind musicians, and savant
syndrome minds like Kim Peek and Daniel Tammet, that he conceded that
there might be some type of intelligence in the universe “beyond matter and Russian artist Ekaterina Shulzhenko’s
sketch of Dorfman’s premise that
energy”.
something beyond mere matter and

Quotes

energy created Leonardo Da Vinci’s
Mona Lisa. [1]

The following are noted quotes:
“Judge a man by his questions rather than by his answers.”
— Voltaire (c.1780), front matter quote

References
1. Dorfman, Nikolas. (2008). Was Mona Lisa Created by Physicochemical Reactions Alone? Open Your Mind and Use
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Dostoyevsky, Fyodor
In hmolscience, Fyodor Dostoyevsky (1821-1881) was a Russian novelist, or
"psychologist" as Nietzsche describes him, noted for his 1864 Notes From the
Underground, his 1866 Crime and Punishment, wherein he employs Adolphe Quetelet’s
social physics, and for his 1880 The Brothers Karamazov, which enters deeply into the
ethical debates on the existence of God, free will, and morality, in which the character
Ivan Karamazov espouses the following belief: [1]
“If god does not exist, everything is permissible.”
This assertion, according to Jean-Paul Sartre (1945), is the starting point of
existentialism. [2]
The "everything is permissible" assertion, for many, tends to equate to the logic that
“no god = no immorality”, which translates to the belief that in a godless world there is
no virtue, or something along these lines. (Ѻ)

Underground man
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In 1864, Dostoyevsky, in his Notes From the Underground, has his character the underground man imagine a scientist
telling him:
“Nature doesn’t consult you; it doesn’t give a damn for you wishes or whether its laws please you or do not please
you. You must accept it as it is.”
To which the underground man replies:
“Good God, what do I care about the laws of nature and arithmetic if for one reason or another, I don’t like these
laws.”
American physicist Steven Weinberg comments on this: [6]
“At its nuttiest extreme are those with holistics in their heads, those whose reaction to reductionism takes the form
of a a belief in psychic energies, life forces that cannot be described in terms of the ordinary laws of inanimate
nature.”
Weinberg elaborates:
“The reductionist worldview is chilling and impersonal. It has to be accepted as it is, not because we like it, but
because that is the way the world works.”
Weinberg, here, in his mention of "chilling", obviously has not heard of Goethe and his human chemical theory of
elective affinities, both in the form of interpersonal elective affinities and social elective affinities, which forms the
basis or rather mechanistic understanding of human chemical thermodynamics.

Social Physics
In 1865, Dostoyevsky read Adolphe Quetelet’s social physics theory and the following year incorporated the logic of
social physics into his Crime and Punishment. [3] Quetelet showed, based on statistical methods, that one could
predict the percentage of the population that would murder, turn to prostitution, marry, divorce, commit suicide,
etc., and thus in Quetelet’s ‘social physics’, crime is regarded as an unavoidable fact of life. [4] In modern terms, to
note, these unavoidable facts are quantified by the Lewis inequality for unnatural processes viewed in the context of
thermodynamic coupling. In Crime and Punishment, the character Raskolnikov is said to apply Quetelet’s social theory
to the young women he meets on the street, reasoning that there is no point in helping her, since her fate had
already been determined statistically by the laws of social physics. In this example, according to a review by Harold
Bloom, Dostoevsky is said to be exemplifying “how the laws of social physics conflict with Christ’s commandment to
love one’s neighbor.” (see: Bible vs. physical science conflicts) [4]

Nihilism
Dostoyevsky’s 1872 novel The Possessed, according to French philosopher Albert Camus (Ѻ), is a prophecy about the
devastating effects of nihilism.

Other
In genius rankings, Dostoyevsky has the eleventh highest “space allocation” ranking in 2002 western literature. [5]

Quotes
The following are related quotes:
“Man—the meaning of man and of life—is a mystery: if you spend your entire life trying to puzzle it out, then do not
say that you have wasted your time. I occupy myself with this mystery, because I want to be a man.”
— Fyodor Dostoevsky (1839), personal correspondence (Ѻ)

See also
● Leo Tolstoy
● Melchior Lengyel | It’s a Chemical Reaction, That’s All
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Double elective affinity
In chemistry, a double elective affinity, aka "double displacement
reaction", in modern parlance, is a reaction or affinity reaction,
involving four affinities, in which two compositions, each consisting
of two ingredients, mutually decompose each other, being
destroyed, and, by a double interchange of these principles, form
two new compounds. [1]

Goethe
See main: EA|IAD: Reaction decipherment; See also: Thims Apr 2013
lecture

The following shows the "double elective affinity" reaction that
German polyintellect Johann Goethe conceptualized as the basis
behind the chemical reaction story of his 1809 physical chemistry
based novella Elective Affinities, as described in his famous chapter
four, according to which Charlotte (A) and Edward (B), a married
couple residing on their country estate (retort), decide to invite
their associates Captain (C) and Ottilie (D) to the estate, per various
disclosed reasons of circumstance, through which, chapter by
chapter, the following double elective affinity (double
displacement) human chemical reaction accrues:

Swedish chemist Torbern Bergman’s 1775 reaction
diagram #21 (see: Bergman’s reaction diagrams),
showing a double elective affinity (i.e. double
displacement reaction), occurring in the wet way,
upside down triangle symbol, between two different
two-element chemical species put in contact in
water, the species AD going out of the reaction in
gaseous form, the species CB precipitating in the
solid form in the reaction system.

the inverted ∇ and upside Δ triangles indicating the reaction occurred in the dry way (heated) and in the wet way (in
water), respectively, i.e. heated by the sun and near or in the various ponds and lakes on the estate; the upward
pointing bonding bracket, signifying that Edward and Ottilie, in their BD union, evaporated out of the system of the
estate, first Edward going off to war, and eventually the pair of them dying (dereacting) at the end of the novella; the
downward pointing bracket signifying that the Captain and Charlotte, in their CA union, precipitating in the state as a
semi-formed solidified couple, approximately.
The general model of which, Goethe attributes to Bergman's reaction diagrams, e.g. reaction #21 is shown
above, which Goethe considered the "moral symbols" of nature; the reaction described in chapter four, specifically
being the contact of limestone with sulfuric acid, shown below, which Goethe takes as the central reaction model for
his novella:
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which, in modern chemical equation notation, translates as follows:

(add discussion)
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Double-slit
experiment
In experiments, the double-slit experiment was a
circa 1804 experiment, conducted by English
physician-physicist Thomas Young, in which he
passed a portion of light through two small
apertures, and found that they produced light and
dark stripes or fringes by their interference,
proceeding in the form of hyperbolas, the middle
ones becoming more and more dilated, as in
section A, as shown adjacent. [1] The double-slit
experiment remains one of the greatest unsolved
problems in modern science. As summarized
recently by Dutch particle physicist Martinus
Veltman: [6]
“It is daydreaming. What counts is what you see on
the screen. Do not ask if the particle did follow
some continuous path. We do not know about that.
English physicist Thomas Young's circa 1804 double-slit experiment
Forget about it.?”
with light and the interference fringes produced, as diagrammed in

History

his 1807 Natural Philosophy. [1]

Since ancient times, following the invention of glass, people had noticed that whenever broken glass was present the
appearance of colors would appear where two refracting surfaces formed a sharp edge. English natural philosopher
Francis Bacon (1561-1626) contended that light was a disturbance in an invisible medium which could be detected by
the eye; subsequently, color was caused by objects "staining" the light as it passed. French natural philosopher Rene
Descartes (1596-1650) famously looked through a prism in sunlight and seen a circle of colors. Descartes thought of
light as a pressure in the ether and color an effect of the rotation of the ether particles. English polymath Robert
Hooke (1635-1703) objected to the Descartes's view, arguing instead that light was a type of pulse, a vibration of
ether, or a wave, like sound. English physicist Isaac Newton (1643-1727), notably viewing Hooke and Descartes as
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intellectual giants, objected to the theories of both. He commented, e.g., in the margins of his personal copy of
Hooke's 1665 Micrographia:
"Though Descartes may be mistaken so is Mr Hook."

Sketch of English physicist Isaac Newton's circa 1666
double prism, double perforation experiment, from his
notebook, in which he showed that an isolated beam of
colored light shined through a prism did not create new
colors, contrary to the prevailing theory that prisms
somehow added color to white light. [8]

Newton's general objection against the wave ether theory was
that light, unlike sound, does not turn corners. He queried to
himself: "why then may not light not deflect from straight lines
as well as sounds, etc." In its place, in his personal notes during
this period, Newton wrote of light as globules, traveling at
finite speed, which impinged on the eye. [8]
In circa 1666, English physicist Isaac Newton performed
his famous double prism, double perforation experiment, as
shown adjacent, in which pure white light (sunlight) enters a
dark room through a whole in the window (right), then passes
through a first prism (middle), which splits the light into its
various colors; each individual colored beam is then sent
through a second perforated hole, and into a second prism,
after which it is found that the color is pure, meaning that it
cannot be split anymore. [8] Newton's revolutionary theory of
light was made public in the 1672 readings of the Philosophical
Transactions, which caused such an embroiled turmoil, Newton
being embroiled greatly with Hooke, that Newton resigned

from the Royal society.
In 1678, Dutch physicist-astronomer Christiaan Huygens had developed an undulatory theory of light, in which
light was thought to be a wave spreading out in all directions from a light source, transmitted via a medium known as
ether. This view, however, was in conflict with Newton's corpuscular theory of light, in which light was imaged to be a
stream of minute particles or corpuscles emitted by a light source. The final word on Newton's theory is found in his
Query 17 to his Opticks (c.1718).
In 1799, English physician-physicist Thomas Young wrote his first paper, with a section on "The Analogy between
Light and Sound", in which he addressed the issue of the uniform velocity of light not being consistent with the
corpuscular theory, and went on to explain, in objection to the opinion of English mathematician Robert Smith, that
waves of sound can interfere with each other, and thus increase and decrease their mutual effect. In this paper,
Young had the idea in mind that the analogous phenomenon might explain light. In May 1801, in a time when
Newton's theory was the dominate view, Young was said to have gleaned his first insight into a newer version of the
wave theory of light,
while reflecting on
Newton's experiments
with light, particularly on
the colors in Newton's
rings.
In July 1801, in
letter to Nicholson's
Journal, Young stated:
“light is probably the
undulation of an elastic Depiction of Thomas Young's famous circa 1804 double slit experiment. [2]Depiction of two waves
medium.” In a followup producing constructive interferences (left) and destructive interferences (right).
paper that year, Young
stated his new theory:
“I maintain that when two portions of light are mixed, elevations or depressions in the undulations will result, similar
to the way in which waves of colliding water combine in their effects, and I call this the general law of the
interference of light.”
In 1802, to elaborate on his theory, by analogy with water waves, Young built a "ripple tank" (below), with a glass
bottom and board for creating ripples on one end, arranged such that if light was allowed to illuminate the bottom of
the tank, the interference of the ripple patterns could be observed on a board placed above the tank at an angle.
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In November 1803, Young performed an experiment
showing a single beam of light detracted by a narrow
card, and the color fringe effects it produced. This
experiment was soon attacked by English statesman
Henry Brougham, a proponent of Newton's view, who
called Young's law of interference "absurdity and one
of the most incomprehensible suppositions that we
remember to have met with in the history of human
hypothesis". This attack was said to have been the
main goad or drive behind Young later performing the
the now-famous double-slit experiment, so as to
prove his theory conclusively.

Single particle interference
The puzzle to the double slit experiment only became
more complicated when in the 1980s an experiment
was conducted in which single electrons were fired,
one by one, through the equivalent of Young’s
double-slit apparatus, only to still show, curiously,
interference patterns, as if the screen “remembered”
the previous spot of impact. [2] Said another way, the
previously-fired electron was found to be interfering
Ripple tank (top) and interference of two water waves (below) in
the ripple tank, as diagrammed in Young's 1807 Natural Philosophy. somehow with the electron in movement through the
slits? This same phenomenon was soon observed for
[1]
larger more massive particles, such as atoms,
dimmers, small van der Walls clusters, and neutrons. Many, such as American physicist Richard Feynman, have called
this the most puzzling experimental finding in all of modern science, one that nobody understands. In 1999, Viennese
researchers, supposedly led by physicist Anton Zeilinger, reported interference in in the movement of Buckyball
molecules, a 60 atom molecule, through the double slits, the largest objects to-date ever to show quantum
phenomena. [7] In short, by passing Buckyball molecules, one at a time, through a double slit experimental
apparatus, Zeilinger showed that single molecules possess wave particle duality. [5] The implications of the finding
that large molecules, such C60, possess wave particle duality, are that single human molecules also possess wave
particle duality.

Human chemistry
A loose outline of human particle-human wave behavior was first documented in circa 1885 by Ernst Mach and his
noting of what he called "turning tendencies" in troops lost in a snow storm. [3] A modern approach to the issue of
wave particle duality behavior is the the concept of the human molecular orbital, as explained in human molecular
orbital theory, in which a person as a bound state point-like molecule (or human particle) moves daily in probabilistic
activity orbitals. [4]
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Douce, Alberto
In hmolscience, Alberto Patino Douce (c.1951-) is an American geologist noted for 2011
thermodynamics discussions on the thermodynamics of extraterrestrial life.

Overview
In 2011, Douce, in his Thermodynamics of Earth and Planets, employed a “chemistry
and physics first” model of teaching and understanding to explain everything else,
concluding with a final chapter on thermodynamics and life, inclusive of a section on
speculations on extraterrestrial life from the point of view of free energy gradients and
chemical potentials. In human physics, Douce states that his research interests include
the application of statistical physics to human societies. [1]

Education
Douce complete his undergraduate work at the University of Buenos Aires in 1975 and
PhD in geological sciences at the University of Origin in 1990. Douce currently is a
professor of geology at the University of Georgia. [2]
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Doyle, Robert
In human thermodynamics, Robert O. Doyle (1936-), or "Bob Doyle", is an American
physicist and philosopher noted for

Overview
In 2003, Doyle launched his site InformationPhilosopher.com, in which he extols on his
second law based “information philosophy” and writes encyclopedia style articles on
related biographies related subject matters. The gist of the site, as of 2008, seems to
be a prolonged effort to frame out an ontic openings stylized anti-deterministic profree will polemic, which elaborates on a search to answer the following query: [1]
“Given the second law of thermodynamics, which says that any system will over time
approach a thermodynamic equilibrium of maximum disorder or entropy, in which all
information is lost, and given the best current model for the origin of the universe,
which says everything began in a state of equilibrium some 13.75 billion years ago, how
can it be that living beings are creating and communicating new information every
day? Why are we not still in that state of equilibrium?”
The utility of InformationPhilopher.com is that it has over 200 online biographies of philosophers and scientists, many
of which overlap thematically with Hmolpedia, in respect to entropy-connected topics. Doyle’s first book, the 2011
Free Will: the Scandal in Philosophy, which is said to be based on the based on the “freedom section” of the
Information Philosopher website, takes aim at the view that, in modern times, “academic philosophers are convincing
many young students that they are deterministic biological machines with a “compatibilist free will”, by arguing,
using his cache of philosophers as launching points, that humans have a sort of in-determinant emergent biological
free will, or something along these lines. [2]

Education
Doyle completed his BS in physics at Brown University in 1958 and PhD in astrophysics, thesis on continuous
spectrum of the hydrogen quasi-molecule, at Harvard University in 1968. Over the next three decades or so, Doyle
invented a number of gaming, electronic, and programming devices. In 2003-2004, he launched his
InformationPhilosopher.com, a combination of encyclopedia style biographies of a number of obscure “information
philosophy” related thinkers, such as Edward Culverwell (Boltzmann H-theorem debater), and Doyle’s own blended
philosophy, that atoms, molecules, humans, and larger structures are “information structures” governed by a blend
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of the second law, quantum mechanics, and the uncertainty principle, with which he investigates topics such as:
freedom, value, purpose, and free will, among others. [3] In 2003, Doyle re-joined the astronomy department of
Harvard in some way, to work on his humans as information structures philosophy. Doyle states that he has about
150+ books on free will.
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Dozier, Rush
In evolution thermodynamics, Rush W. Dozier Jr. (1950-2010) was an American
science-technology journalist note for []

Overview
In 1992, Dozier, in his Codes of Evolution, employed the Heisenberg free will argument
to explores recent discoveries about the synaptic code, explains how electrochemical
connections among nerve cells control the mind, and discusses the relationship
between synaptic research and human understanding of the larger universe, including
hard science concepts such as: thermodynamics pulse, big bang wave front theory of
time, edge of chaos, the double slit experiment, among others. [1] Treview of Codes of
Evolution by American librarian Eric Hinsdale: [7]
“Dozier attempts here to combine quantum mechanics, biological evolution, and
neurology—the three ‘codes of evolution’—into one comprehensive theory of the
universe, which he calls ‘unified selection’. Dozier does a job of explaining how the laws
of quantum mechanics underlie molecular biology and how biology in turn is the foundation for current theories of
consciousness. However, he fails to explain what any of this has to do with the "collapse of the wave function" or the
"thermodynamic pulse," two catch phrases in this theory of unified selection that come up repeatedly.”
Dover, as we see, is covering a lot of intellectual ground—though, in the end, the result tends to be rather superficial
and in many places off base and or baseless, e.g. arguing that the randomness of uranium 238 decay yields
indeterminism allowing for free will, following collapse of the wavefunction of the universe, or something along these
lines.

Entropy
In attempting to explain "life" in a red shift based expanding universe, Dozier uses the classic deck of cards model of
entropy, albeit modified with Velcro strips on one side of each card, such that they can only attach in ‘collated order’,
i.e. 3 of Hearts to 4 of hearts to 5 of hearts, etc., to argue that shuffling such a ‘sticky deck’ leads to pockets of order
that maintain coherence over successive shuffles, and that these pockets of order correspond to pockets of life
building themselves up as ‘the universe shuffles its way to maximum entropy.’ [4] This sounds very Arthur Eddington
sounding, but his book does not seem to cite Eddington.

Discussion
It remains to be discerned from where Dozier gets all his thermodynamic ideas from, as many seem to be relatively
original, as far as HT pioneers go; especially since some of the material he discusses seems to be relatively advanced
and original for a law school science journalist, particularly being that he mixes in social bonding neuroscience models
together with big picture universe dynamics theories, which is very rare, to say the least.
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Education
Dozier attended Harvard University and Vanderbilt
University Law School, after which he worked at
Lexington Kentucky as a journalist, became editor of the
Herald Leader, and chief counsel to governor John Y.
Brown. [3] Prior to 1999, Dozier was nominated for the
Pulitzer prize. Dozier is also the author of evolutionary
psychology themed books: Fear Itself: The Origin and
Nature of the Powerful Emotion that Shapes Our Lives
and Our World (1999) and Why We Hate:
Understanding, Curbing, and Eliminating Hate in
Ourselves and Our World (2003).
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Dragulescu, Adrian
In hmolscience, Adrian Dragulescu (c.1974-) is a Romanian-born American physicist
noted for his 1997 to 2002 econophysics work with Russian-born American physicist
Victor Yakovenko, at the University of Maryland, on the development of a statistical
mechanical model of money, with money defined as energy, economic agents as gas
molecules with a certain average money/energy, and an economic systems as one
following a Maxwell-Boltzmann distribution like model of economic temperature.

Education
In 1996, Dragulescu completed his BS in physics in Timisoara, Romania. In 1997,
Dragulescu began working as a graduate student under Russian-born American
physicist Victor Yakovenko, at the University of Maryland, on problems arising in
economics and finance analyzed using concepts and quantitative methods from
physics. In 2000, Dragulescu and Yakovenko published their “Statistical Mechanics of
Money” (GS=400, 16 Jun 2013), there most widely-cited article, wherein the argue
that:
(a) in a closed economic system money is conserved;
(b) money is a type of energy;
(c) each economic agent has a certain amount of average money (or energy);
(d) an “effective temperature” of the economic system can be obtained from this model that will follow the
exponential Boltzmann-Gibbs law.
The following is their Boltzmann distribution money model:
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(add discussion)

[4]
(add discussion)

French-born Italian mathematical engineer
Vilfredo Pareto's 1902 spinning top molecular
social pyramid model of wealth distribution
(Pareto principle). [5]

In 2002, Dragulescu finalized his studies by completing his PhD on “Applications of Physics to Economics and Finance:
Money, Income, Wealth, and the Stock Market”, under Yakovenko. In 2008 retrospect, Dragulescu stated the
following about this educational experience: [3]
“I made complete use of six years to get a PhD from the physics department of University of Maryland, College Park.
My advisor was Victor Yakovenko. This was a very happy period of my life. I had the freedom and time to study any

Volume Two (C-Ek)

1245

subject that interested me. Before that, I studied physics in Timisoara, Romania for five years. It was right after the
Communist regime fell so the curriculum became boldly experimental, with a bunch of enthusiastic young lecturers.”
Dragulescu, since 2002, has been a risk analyst, among other positions, at Constellation Energy Group, Baltimore.

See also
● American school of econophysics
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Dreier, Thomas
In human chemistry, Thomas Dreier (1884-1976) was an American editor, writer, and
business theorist noted for his human chemical theory, developed between 1910 and
1954, that people are “human chemicals” and that business operations should be run
by the executive “human chemist”, just as chemists run and operate the reactions of
the elements their laboratories

Overview
In 1910, Dreier published a 27-page pamphlet entitled "Human Chemicals" outlining
the view that people are "human chemicals" [1] The following is an excellent take on
Dreier's point of view: [7]
“Watch groups of people working or playing together and you will be startled to
discover how ‘chemical’ are their reactions to one another. Once you acquire even
rudiments of human chemistry, you will be baffled less often by people, and become
impatient or angry less often at the (to you) annoying things they do. You will see and
judge them for what they are—different kinds of human chemicals, obeying the laws of their natures as you and I
obey the laws of our natures.”
Dreier’s first publication on the subject of people modeled as reactive chemicals was the 1910 booklet Human
Chemicals (1910). [1] It was described by interviewer Mirian deFord as “an interesting theory of human contacts”. [2]
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Human chemists
In 1922, Dreier conceived of the idea that the executive or business manager is
a chemist with his or her employees being the reactants: [3]
“It flashed into my mind the other night that an executive is like a chemist. He
has a laboratory stocked with seventy-eight elementary chemicals. With that
stock he can make absolutely every substance needed in his daily life if he
possesses the necessary knowledge to combine the elements.”
The mention of 78 "elementary chemicals" seems to be alluding to the fact that
during this decade about 81 chemical elements were known to exist, which
combined to form molecules and people. Hence, it is likely that Dreier had read
a figure giving the count at 78-elements. This "flash of insight", as Dreier calls it,
would later be expanded into the 37-page booklet The Executive as a Human
Chemist, published in 1954. [4] This booklet prompted response articles, such as
“Do People ‘Explode’ in Your Office?”. [5]

Education
After high school, Dreier began to train for the priesthood. Soon thereafter, he Cover of 1948 book We Human
abandoned that goal and at one point started to go to the University of
Chemicals: the Knack of Getting Along
Wisconsin, but in the process got a job at a Madison newspaper instead. By
with Everybody by Dreier, showing
1915, Dreier was working at University Press, Cambridge, and had been an
each person as analogous to an
editor of a half a dozen magazines, and was a household name among business element on the periodic table.
men seeking higher inspiration. During this period, he was conducting what he
called the “Thomas Dreier Service”, kind of like a lay preacher type of sermon, in what he considered an institution
organized to create, assemble and distribute ideas which will help render service to society, through articles, lectures,
and private correspondence. The seeds of Dreier’s theories and writings first appeared as private letters to his
friends. He stated that the impulse toward the kind of writing he did, came to him years ago, when he was loafing in
his canoe out in Wisconsin, and found a verse that appealed to him so much that he wished that lots of people could
read it too. A significant influence to Dreier were American writer Elbert Hubbard and Aristotle. [2] From 1908 to
1909, Dreier was a business manager of a publishing company called Sheldon University Press, which explains from
where he bases “executive chemist” theories, and managing editor of Business Philosopher. [6]
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Dresden school of thermodynamics
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In thermodynamics schools, Dresden school of
thermodynamics is circle of thermodynamics
influence, at Dresden University of Technology (east
Germany), associated with Germans physicist Gustav
Zeuner, creator of “technical thermodynamics”,
physicist Richard Moller, Zeuner’s successor, noted
for his “Moller diagrams”, and Georg Helm, noted
for his views on social energy and theories on money
and entropy in economics.

Overview
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]
German mathematical physicist Georg Helm studied mathematics at Dresden Polytechnic during the years 1867
and 1872. In 1881, he completed his PhD at the University of Leipzig and that same year married Elise Zeuner, the
daughter of Gustav Zeuner. Helm then taught analytical geometry, mechanics, mathematics, and physics at the
Dresden University of Technology and at the Royal Saxon Polytechnic from 1888 until 1922. He later becoming head
of the office of rector at the Technical University of Dresden in 1910. [2]
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Driesch, Hans
In science, Hans Driesch (1867-1941) was a German zoologist, a student of Ernst
Haeckel, noted for his circa 1891 experiments on sea urchin embryos, about which he
suspected that there must be a nonmaterial “life force” that supervised and regulated
embryological development, after which he spent the remainder of his career working
out a vitalism theory to explain his observations, a type of “scientific vitalism” as
Jacques Monod classifies things. [1]

Entelechy | Thermodynamics
Driesch, supposedly, argued, at some point, that "entelechy", his brand of vitalism, may
operate by suspending, as occasion requires, the operation of the second law of
thermodynamics. [2] American physiologist Lawrence Henderson ripped on Driesch's
argument as follows: [2]
“Driesch’s theory is ingenious, but I believe untenable. In fact it involves a reduction to
the sphere of molecules of the old fallacy of Descartes. For to suspend the operation of
the second law of thermodynamics would be precisely equivalent to an alteration, without the expenditure of
energy, of the direction of motion of the particles of a material body. Under these conditions an object which had
fallen to the ground might, by cooling itself, rise again into the air. Nothing could be more radically inconsistent with
the fundamental principles of physical science, as now generally admitted, than this assumption or the theory which
it is designed to support.”
(add discussion)
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Drinking bird
In thermodynamics, drinking bird,
or "dipping bird", is a fluid filled
vessel, hinged near its midpoint,
with a bird's head at its top and
feathers near its bottom, that will
do work, i.e. bob up and down, for
days on end, via heat differentials
and evaporation effects.

History
The drinking bird was invented in
the 1940s by American chemist
Miles Sullivan, patented by him in
1945, after watching bubbles go
up a colored tube on a jukebox
machine, and thinking about how
much energy was lost by that
process. [1]

Overview

A synopsis of the operation of the "drinking bird", a seeming perpetual motion machine,
which, once put in contact with the water, will continue to bob up and down until it runs
out of water, owing to a cooling effect of water (cold body) on the volatile methylene
chloride CH2Cl2 vapor (working body), thereby turning the vapor back into liquid, and
readjusting the gravitational balance of the bird, making it go into the vertical position,
after which the head dries, more vapor evaporates into the head, the process starts over
again

The famous thermodynamic toy the “drinking bird” is an amusing toy, the thermodynamical operation of which
notoriously baffled German-born American physicist Albert Einstein in 1946. The dipping bird is a loose example of
“thermodynamic art”, being a sort of atmospheric heat engine, which will run for days operating on the principle of
heat loss via evaporation conjoined with the conversion of heat into work in the working body (liquid-vapor mixture
of methylene chloride CH2Cl2) of the engine via the mechanical equivalent of heat. The operation of the drinking bird
is similar, in a way, to Greek inventor Hero of Alexandria’s first century AD rotating toy steam engine the "aeolipile", a
heat-driven spinning steam ball.
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Drive
In science, drive, from the PIE dhreibh- “pushing from behind”, push meaning "to press against with force", is a cause
to move by force or compulsion. [1]

Overview
In a psychological sense, drive is the motive force or motivational factor behind a person’s actions; or a basic
compelling urge. [2] The opening quote to American psychologist Paul Young’s 1936 book Motivation of Behavior,
chapter “The Energetics of Activity”, is by American gifted-children psychologist Florence Goodenough, which
summarizes the his views on the word drive: [3]
“The literal meaning of motivation (drive) is the process of induced movement.”
In terms of the modern understanding of this definition of drive, one must compare the mechanism or photoninduced movement of the 3-element retinal molecule to the photon-induced movement of the 26-element human
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molecule, a process colloquially known as “free will”. [4]

History
The word “drive”, which has been widely used in discussions of motivation, came into use in psychology via the
publication of American psychologist Robert Woodworth’s 1918 publication Dynamic Psychology, and from this
source it was taken up by the animal psychologists. [5] According to Woodworth:
“Once the point of view of a dynamic psychology is gained, two general problems come into sight, which may be
named the problem of ‘mechanism’ and the problem of ‘drive’.”
He continues, “one is the problem, how we do a thing, and the other is the problem of what induces us to do it. Take
the case of the pitcher in a baseball game. The problem of mechanism is the problem of how he aims, gauges
distance and amount of curve, and coordinates his movements to produce the desired end. The problem of drive
induces such questions as to why he is engaged in the exercise at all, why he pitches better one day than on another,
why he rouses himself more against one than against another batter, and many similar questions.” Woodworth,
according to American psychologist Paul Young, derived the term “drive” from mechanics; in that: [3]
“A machine must be driven if it is to move, and the drive of a machine is the supply of energy that puts the
mechanism in motion.”
In extrapolation, the same definition applies in the human case. The “supply of energy that puts the mechanism in
motion” in the human scenario, however, is very complicated, depending on detailed description of valence shell
photon-electron interactions in the periphery sensory system of a set of persons in a system owing to the influx of
photons from the sun. [4] In terms of etymology of the term “drive”, in the mind of Woodworth, in a personal
communication from Woodworth to Young, he states:
“I believe you are right in supposing that the current use of ‘drive’ in animal psychology and other psychology springs
from my use of the word in Dynamic Psychology, 1918. I am sure I did not derive the word from any previous
psychologist. I got it from mechanics. A machine has a mechanism, such that if it is put in motion it operates in a
certain way; but it must be driven in order to move. The ‘drive’ of a machine is the supply of energy that puts it in
motion.”

Moss’ eight-principles of drives and resistances
The animal psychologists took up the word, according to Young, because “it carried no implications of conscious
motive.” The first to use the term in animal psychology was American physician Fred Moss who published his 1924
PhD dissertation “A Study of Animal Drives”, in which he introduced his “resistance” apparatus for measuring the
drive in terms of the amount of resistance (electric shock) which it would overcome. [6] This usage was taken up by
others in the decade to follow. Moss wrote to Young that he was familiar with “dynamic psychology”, though he did
not definitely recall adopting the word from Young. He used the term drive, according to Young: [3]
“[drive (term use)] not to describe any instinct or necessary inborn condition in the animal, but to describe a certain
set of chemical conditions that make the animal move in a definite direction in the same way that the explosion of
gas in the chamber of the automobile makes the piston move up and down.”
The basic thesis of Moss’ 1924 paper is that: “the behavior of any animal is the result of his drives to action and the
opposing resistances”. [3] Drives, according to Moss, are “impelling forces” in the situation that stimulate the animal
to positive behavior, e.g., the hunger drive impels to food-seeking; the maternal drive impels the mother to go to the
young, especially when they show distress. Resistances, according to Moss, are “repelling forces” that stimulate to
negative behavior; e.g., the presence of cats repels rats; and again, if rats are placed in a maze the floor of which is
covered with crushed ice, they avoid the cold and seek the relative warm, dry goal-box. On these outlines, and other
experiments, Moss drew up a series of eight-principles of a dynamic theory of drives and resistances, which are in
short:
P1. Any animal drive may be measure in terms of resistances.
P2. A successful drive is, by definition, stronger than the resistance overcome.
P3. If two independent drives are opposed by the same resistance and one drive overcomes the resistance while the
other fails, the one that overcomes the resistance is the stronger drive.
P4. Given two drives both functioning at the same time, and so arranged that neither can succeed without neglecting
the other, the one that succeeds is the stronger drive.
P5. Given two antagonistic resistances both functioning at the same time and both so arranged that neither can cease
to function without overcoming the other, the one that over comes is the stronger resistance.
P6. When one drive by itself is not strong enough to overcome a resistance, it may be reinforced by other drives, until
it is strong enough to overcome the resistance.
P7. As a motive force is provoking the learning of such problems as a maze, the drive is strongest which causes the
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animal to learn the problem in the shortest time and with the fewest errors.
P8. Other things being equal, every time a resistance is overcome, the strength of the resistance is weakened.
Following Woodworth and Moss, the term “drive” was employed by Dashiell, Tolman, Richter, Warden, Stone, and
others, until, by 1936, the word had become common in animal psychology other elementary textbooks. In 1943,
American behavioral physiologist Clifford Morgan defined drive or motivation as “a central neural state of an
organism”. [7] Also that year, noted American psychologist Clark Hull, life’s work was to explain learning and
motivation by scientific laws of behavior, arrived at the conclusion that: “fundamentally, drives energize behavior” [8]

Trieb
In his development of psychodynamics, Austrian psychoanalyst Sigmund Freud, in his writings about the "engines of
human behavior", used the German word Trieb, a word that can be translated into English as either instinct or drive.
[9] The German, prior to the 1930s, had used the word “Trieb” both for the drive of a machine and for animal
impulse. [3]

Human chemistry
In chemistry and human chemistry, the driving force or affinity A of a reaction or human chemical reaction is the
decrease in Gibbs free energy on going from the reactants to the products of a chemical reaction (-ΔG). [10]

Neurochemistry
In terms of a biochemical or neurochemical appoach to understanding "drive", in recent years, scientists have begun
looking at a number of key internal motivators, in particular dopamine, often called the "drive" chemical. [11]
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Driving force
In chemistry, the driving force of a chemical reaction or "force of reaction" is the "chemical affinity" or affinity A,
which is measured by negative change in the free energy (Gibbs free energy -ΔG or Helmholtz free energy -ΔH) on
going from the reactants to the products of a chemical reaction. [1] In 1922, English inorganic chemist Joseph Mellor
stated relationship as such: [7]
“Chemical affinity can be regarded as the driving force of a chemical reaction.”
This term 'driving force', in a colloquial sense, often goes by the shortened term "drive". A mathematical expression
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for driving force is found in the equation for the affinity of reaction. [6]

History
In affinity chemistry, the elusive quantity 'affinity' (or chemical affinity), a term dating to at least 1150, has long been
known as the 'driving force' of chemical reactions and processes. In 1882 and 1884, respectively, German physician
and physicist Hermann Helmholtz and Dutch physical chemist Jacobus van’t Hoff, independently, determined that
free energy change was the true measure of affinity or the driving force of chemical reactions. [4] In 1910, American
mechanical engineer Joseph Klein, stated that the “change of entropy (ΔS) constitutes the driving motive in all natural
events”; and that “it has therefore a reach and universality which even transcends that of the first law or principle of
the conservation of energy.” [2]
The origin and logic of the term "driving force", however, stems in large part from the 1923 textbook
Thermodynamics and the Free Energy of Chemical Substances, specifically the section "The Driving Force of a
Chemical Reaction and a New Test for Equilibrium", by American physical chemists Gilbert Lewis and Merle Randall,
which is the most referenced thermodynamics textbook of all-time. [3]

Overview
American physical chemist Ron Salzman explains the concept of 'driving force' by stating that for chemical reactive
systems at constant T and p, the Gibbs free energy seeks a minimum; subsequently, one can use ΔG to tell whether or
not a reaction will proceed spontaneously as written: [5]
If ΔG > 0 then the reaction will not go as written (the reverse reaction will go)
if ΔG < 0 then the reaction will go as written.
The quantity ΔG, according to Salzman, is a measure of the "driving force" of a chemical reaction; conveying the idea
that ΔG tells whether or not a given reaction will really run spontaneously. The two components of the reaction
"driving force", according to Salzman, are:
ΔH is the drive toward stability. When ΔH < 0 the products are more stable than the reactants (and vice versa).
ΔS is the drive toward disorder. When ΔS > 0 the products are more disordered than the reactants.
In the expression for Gibbs free energy change:

ΔG = ΔH – TΔS
the negative sign in front of the ‘TΔS’ product shows that a positive ΔS makes a negative contribution to ΔG which
tends to drive the reaction in the forward direction. One should note, according to Salzman, that increasing T
increases the influence of ΔS on the reaction "driving force"; also, that for a chemical reaction, ΔH and ΔS are
independent of each other; that is, one cannot be calculated from the other. Reactions can also have situations
where both are positive, both are negative, or one is positive and the other negative. It should be noticed, according
to Salzman, that if ΔH and ΔS have the same sign, it means crudely that they are energetically working against each
other. A good rule, according to Salzman, is that one can make the entropy win by increasing the temperature or you
can make the enthalpy win by decreasing the temperature.

Sociology
The above "driving force" logic scales up absolutely (i.e. there is no unbridgeable gap) to the sociological level, i.e. to
the human-human reaction level or human chemical reaction level. As summarized by American physical chemist
Thomas Wallace, from his 2009 appendix section "The Fundamentals of Thermodynamics Applied to
Socioeconomics": [8]
"The thermodynamic parameter free energy:

ΔG = ΔH – TΔS

[where] enthalpy H and entropy S represent the variables of heat content and probability, respectively, represents
the fundamental driving force in nature and determines whether physical and chemical processes conducted by
nature and society will take place."
This, according to the standard model, is what is called the correct point of view. This view, however, is in direct
opposition to thinkers, such as Indian chemical engineer DMR Sekhar, who, in an attempt to maintain belief in free
will, consciousness, choice, etc., promote theories such as self-drive (see: self-motion), which amount, in effect to
perpetual motion, or specifically perpetual motion of the living kind, and are classified as ontic opening theories. [9]

See also
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● Affinity of reaction
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Drug-receptor thermodynamics
In thermodynamics, drug-receptor thermodynamics is the study of the entropy, enthalpy, free energy aspects of
drug-receptor interactions. [1] Topics in this field include free energy maps, enthalpy-entropy compensation, heat
capacity in ligand-receptor interactions, among other topics. [2] Pioneers in this newly developing field include
Americans chemist Irvin Klotz, author of the 1997 Ligand-Receptor Energetics, and pharmacological engineer Robert
Raffa, general editor of the first textbook on the subject, 2001 Drug-Receptor Thermodynamics, originally published
as 1980 paperback. The subject of the thermodynamics or free energy aspects of drug-receptor interactions and
dynamics began to arise in the late 1970s.

Human chemistry
See main: Human chemistry

Some of the concepts in Raffa’s 2001 Drug-Receptor Thermodynamics were used by American chemical engineer Libb
Thims as base models in the synthesis of the free energy interaction theories, e.g. "human molecular mechanisms", in
the dynamics and life movements involved in human molecular interactions, i.e. interactions between people. [3]
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Du Nouy, Pierre Lecomte
In hmolscience, Pierre Lecomte du Nouy (1883-1947) was a French-born American
mathematician, biophysicist, and religious philosopher noted, in religious
thermodynamics, for his 1942 Boltzmann-based argument that the second law does
not apply to humans.

Overview
In 1942, du Nouy, in his Human Destiny, used a Boltzmann-themed statistical view of
thermodynamics, he seems to argue that the second law of thermodynamics does not
apply to humanity and that God is synonymous with anti-chance; the following his oftrepeated quote: [1]
“Obviously, Carnot-Clausius law, sometimes called the second law of thermodynamics,
does not apply to living organisms.”
Advocates of intelligent design, tend to cite Lecomte du Nouy’s 1939 book The Road to
Reason, which is packed with discussions on entropy, molecules, Maxwell’s demon, kinetic theory, thermodynamics,
Arthur Eddington, etc., as a standard reference for the argument on the improbability of living things to have formed
out of the random chance of the material of the universe, from a statistical-mechanical point of view. [3] Nouy seems
to use a crude version of statistical thermodynamics to argue that simple forms of life, such as a protein molecule,
could not have formed by chance, because the universe is not old enough; and seems to interject on speculations of a
god as a means of life explanation. [2] Nouy is cited by Rudolf Arnheim in his 1971 Entropy and Art. [4]
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Dualism
In philosophy, dualism, as compared to monism, is a theory which holds that the mind (or soul) is separate from the
body; the argument or subject is sometimes called: mind-brain dualism, Cartesian dualism (after Rene Descartes), or
mind-body problem, among other variants. The opposite of view to the dualism position, supposedly, is the
materialism or physicalism position.

Egyptian dualism
The original world-dominating dualism model originated in Egyptian and is very elaborate, to say the least—the
primary or original version of it found in Anunian theology of the Heliopolis creation myth, according to which the
original classical element was water (Nun) out of which life-giving principle, soul, animation, or first creator god (Ra)
emerged, in short. On this basis, over the years 3100-500BC, variations of Egyptian religion-physics followed,
according to which the human eventually came to be divided into about nine parts, depending on version: [3]
Part

Description

1. khat physical body
2. ib

heart
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3. ba

soul

4. ka

spirit of life force

5. akh

the soul and spirit reunited as a successful
reincarnated afterlife entity

6. ren

name of the person

7.

shadow of person

8.
9.
The residual aspects of this Egyptian theory, germane to the modern colloquial view, in short, is the body/soul
(khat/ba) divide, body/spirit (khat/ka), or body/mind divide depending on perspective.

Greek-Egyptian dualism
Greek philosopher Thales (c.624-c.546), attributed by Aristotle to have been the first philosopher in the Greek
tradition, was the first to initiate the study of Egyptian philosophy of nature, by himself traveling to Egypt as well as
advising other Greek philosophers to go to Egypt in order to learn, such as Pythagoras: [4]
“Thales advised Pythagoras to go to Egypt and to entertain himself as much as possible with the priests of Memphis
and Diospolis: it was from them that he had drawn all the knowledge which made him a sage and a scientist in the
eyes of the masses.”
The claim Thales was the founder of Greek philosophy rests primarily on Aristotle, who wrote he was the first (Greek)
to suggest a single material substratum for the universe, namely, water, or moisture—according to which, even
though Thales renounced mythology, his choice of water as the fundamental building block of matter had its
precedent in the Egyptian tradition (cf. "Nun", the undifferentiated primordial waters before time and space and its
"Ba" or "soul", the autogenetor Atum). To Thales, the entire universe is a living organism, nourished by exhalations
from water (cf. Egypt's organic, hylezoistic view on creation). [4] Hence, Thales' significance for Greek philosophy, lies
less in his choice of water as the essential substance, than in his attempt to explain nature by the simplification of
phenomena. Indeed, Thales searched for causes within nature itself rather than in the caprices of the
anthropomorphic gods.He was deemed the first Greek to give a purely natural explanation of the origin of the world,
free from all mythological ingredients and unnecessary complexities (linearization and homogeneity). [4]

Aristotelian dualism
Greek philosopher Aristotle, in turn, absorbed all of this Thalean directive, and in his circa 330BC writings on
psychology, seems to have been the first dominate thinker to initiate the debate surrounding dualism position, which
invariably, as summarized above, seems to have been Egyptian in origin: body/ba divide. In this framework, Aristotle
insists that the mind or intellect (nous) may not be enmeshed in the body in the same way as these sorts of states,
and so denies that the study of soul falls in its entirety to the natural scientist—wherein he seems to employ the term
soul (psuchê in Greek, or anima in Latin), psychologically, so it naturally investigates all ensouled or animate beings.
[1] Aristotle states his position on the matter of body-soul dualism as follows: [2]
“There is however one peculiar inconsistency which we may note as marking this and many other psychological
theories. They place the soul in the body and attach it to the body without trying tin addition to determine the reason
why or the conditions of the body under which such attachment is produced. This would seem however to be a real
question calling for a solution.”
(add discussion)

Renaissance dualism
French philosopher Rene Descartes initiated the renaissance dualism argument in circa 1620s, according to which a
human is an automaton with a soul (located in the pineal gland, according to Descartes anatomical studies), in short.
Dutch philosopher Benedict Spinoza, in his discussions on the subject of "will", in his 1677 Ethics, was one of the first
to criticize Descartes’ dualism position. German polymath Johann Goethe, beginning in 1796, built on Spinoza's
position by adding affinity chemistry theory to the argument, resulting in human chemical theory.

Quotes
The following are related quotes:
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“The chemists who uphold dualism are far from being agreed among themselves; nevertheless, all of them in
maintaining their opinion, rely upon the phenomena of chemical reactions. For a long time the uncertainty of this
method has been pointed out: it has been shown repeatedly, that the atoms put into movement during a reaction
take at that time a new arrangement, and that it is impossible to deduce the old arrangement from the new one. It is
as if, in the middle of a game of chess, after the disarrangement of all the pieces, one of the players should wish, from
the inspection of the new place occupied by each piece, to determine that which it originally occupied.”
— Auguste Laurent (1853), Chemical Method, Notation, Classification, and Nomenclature (pg. 18) (Ѻ)
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Duffy, Elizabeth
In energy psychology, Elizabeth Duffy (1904-1970) was an American psychophysiologist noted for her theoretical writings on motivation and emotion (see:
emotional thermodynamics) as viewed in terms of energy mobilization, arousal,
tension, and activation (see: activation energy). [1] Her publications on emotion and
energy started with her 1930 PhD thesis “Tensions and Emotional Factors in Reaction”,
completed at the physiological laboratories of Johns Hopkins University, which seems
to have been inspired by the previous 1920s experimental work of Walter Cannon, who
showed that certain emotions possess the function of the mobilization of energy of the
organism for greater activity, argued that if the energy representative of emotion is not
released in overt activity, it will result in tension in the skeletal muscles, and hence in
the state of the organism. [2] In 1962, Duffy, in her Activation and Behavior, digs more
into the physiological and neuroanatomical aspects of energy, e.g. by discussing the
relation of lactic acid levels to emotion or the hypothalamus as being interpreted as a
center for regulation of energy exchange than a center for “emotion” per se, among
other similar factors. [3]

Education
Duffy completed her MA at Columbia University, her PhD at Johns Hopkins University, thesis “Tensions and Emotional
Factors in Reaction” (1930), after which she served on the psychology faculty at the University of North Carolina,
Greensboro, for thirty years. [1]
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Duhem, Pierre
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In thermodynamics, Pierre Duhem (1861-1916) was a French physicist noted for his
theories on the newly forming concept of the “thermodynamic potential”, building on
the work of American engineer Willard Gibbs (1876) and German physicist Hermann
Helmholtz (1882). Duhem’s entire scientific program, in fact, was driven by a conviction
that a generalized thermodynamics would be the proper unifying scheme for physical
theory, with all of chemistry and physics, including mechanics, electricity, and
magnetism, being derivable from thermodynamic first principles. [1]
In Duhem’s general scheme, as captured well in his 1911 Treatise on Energetics
(Traite d’Energetique), used the logic of thermodynamic potentials, particularly the
Gibbs free energy and Helmholtz free energy, to deploy these in a manner similar to
the potentials in mechanics for representing all physical and chemical changes.
Duhem’s work was given appreciation later years among German energeticists, such
Wilhelm Ostwald and Georg Helm. [1] He is the eponym of the Duhem-Margules
equation and the Gibbs-Duhem equation, the latter of which is basis of the phase rule
of Gibbs (the first general proof of the phase rule). [5]

Religion | To Save Phenomena
In 1905, Duhem, a devout Catholic, argued that to draw cosmological or religious consequences from
thermodynamics was unjustified. [6] In 1908, Duhem published a series of articles collectively entitled “To Save
Phenomena”, in Annals of Christian Philosophy, wherein he set out to address the related questions: (a) “what is the
value of physical theory?” and (b) what relations do physical theories have to do with metaphysical explanation?”,
the gist of his argument being that former aren’t yet precise enough and or are just mathematical approximations
and thus not able to measure or quantify the latter. [8]

Education
In 1884, while a third-year student at the Ecole Normale Superieure, Paris, Duhem made a first attempt at a
doctorate in physics with a thesis on the concept of the “thermodynamic potential”, with the aim, direct or indirect,
supposedly, to disprove French chemist Marcellin Berthelot's 1864 principle of maximum work, a principle which
asserting that chemical changes tend spontaneously to produce maximum heat. [7] In retrospect, historicallyspeaking, the principle of maximum work was first disproved by German physicist Hermann Helmholtz in 1882.
Whatever the case, Duhem's thesis submission, while correct, directly criticized Berthelot and his principle. [1]
Subsequently, not only Berthelot, but his colleagues as well rejected Duhem's thesis, and he was forced to defend
another thesis. [2] Duhem's rejected thesis was, nevertheless, published two years later as Duhem’s first book. [1]
Berthelot retaliated, to the publication of this book, by having Duhem relegated to the provinces of France, away
from the great schools, libraries, and scientific centers. [7]
In 1887, Duhem began work as a lecturer in physics in Lille. Out of his conflict with Berthelot, however, Duhem
never won an academic position in Paris. He once commenting, for instance, when asked whether he would be
interested in a newly created chair in the history of science at the College of France, that he would go to Paris as a
physicist or not at all. [1] Duhem eventually took his doctorate in mathematics from Sorbonne in 1888.

Gibbs
Duhem seemed to have been enamored with the work of American engineer Willard Gibbs in particular. In the 1903
introduction to the “American Edition” of his 1902 Thermodynamique ct Chimie (Thermodynamics and Chemistry),
Duhem commented: [4]
“One of the objectives I had in mind when writing it was to make the work of J. Willard Gibbs known and admired; I
like to think it will contribute to enhance, within your active universities, the glory of your illustrious countryman …
[a] glory [becoming] more and more resplendent every day; more and more clearly the author of the phase law
appears as the initiator of a chemical revolution; and many do not hesitate to compare the Yale College professor to
our Lavoisier.”
Duhem also penned on the earliest critical examination of Gibbs’ Equilibrium, promoting the French translation of his
work with his 1907 pamphlet Josiah Willard Gibbs, a propos de la publication de ses memoires scientifiques.
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Dulong, Pierre
In science, Pierre Dulong (1785-1838) was a French physical chemist noted for his 1817
work, along with physicist Alexis Petit, in the correction to Newton’s law of cooling,
later to be named the law of Dulong and Petit. The found that by experimenting
through temperature ranges as high as 243º C, found that the quickness of cooling for
a constant excess of temperature, increases in geometrical progression, when the
temperature of the surrounding space increases in arithmetical progression. [1] In
thermochemistry, Dulong is known for having done some of the first work on heat in
relation to respiration in animals. [2]
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Dumas, Jean
In human chemistry, Jean-Baptiste Dumas (1800-1884) was a French chemist noted for
his 1837 opinion that there is some truth in Dutch chemist Herman Boerhaave's 1732
metaphorical comparison of love and chemical affinity.

Overview
In 1837, Dumas asserted his opinion that “there is some truth in Boerhaave's poetic
comparison”, referring to Dutch chemist Herman Boerhaave who in 1732 supposition
that force of chemical affinity is “love, if love be the desire for marriage”. [1] Dumas, to
note, is the third greatest chemist, behind Jacob Berzelius (52), Justus Liebig (39), in the
history of chemistry, according to English chemist James Partington’s famous 1937 A
Short History of Chemistry, based on name index page-count (38).

Education
In 1830, Dumas was a chemistry professor at the Royal College of France, at which time
Irish chemist Thomas Andrews, a student of his that year, described him as “one of the ablest chemists in France.” [2]
In 1835, Dumas was professor of chemistry at the École Polytechnique.
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Dunbar, Helen
In hmolscience, Helen Flanders Dunbar (1902-1959), or “H. Flanders Dunbar”, was an
American polymath and psychologist noted for her 1943 Psychosomatic Diagnosis,
where she outlines some type Freud-Reich version of “emotional thermodynamics”. [1]

Thermodynamics | Emotion
In circa 1930s, Dunbar, according to emotion theorist James Hillman, developed the
concept of "emotional thermodynamics", based on the foundational energy psychology
theories of Austrian psychologist Sigmund Freud (and possibly Carl Jung), according to
which, supposedly, she considered emotion as energy analogous to the way in which
heat is generated chemically and electrically. In 1935, Dunbar, in her Emotions and
Bodily Changes, devoted about nine pages to thermodynamics (some of which is shown
below). In 1943, in her Psychosomatic Diagnosis, she was referring to "emotional
thermodynamics" as follows: [4]
“The basic law of Freud’s work, which now is a basic law of general psychiatry as well, may thus be called the ‘first law
of emotional thermodynamics’ or
conservation of vital energy.”
In this passage, to note, which seems to have
caused a certain amount of stir in psychology
community, is a misattribution, in the sense
that Freud, a student of the anti-vitalism
Helmholtz school, did not believe in the
concept of “vital energy”, and thus this
although he did believe in the concept of the
conservation of emotional energy, as
explained in his id, ego, super ego theory,
the above passage seems to have been a
slanted version of Freud’s theory suitable to
Dunbar’s agenda, which seems to have been
religious in underlying matter, as evidenced
by the fact that her undergraduate work was
in theology, and what have been called her
later “interests in integrating religion and
In 1935, Dunbar, in her Emotions and Bodily Changes, devoted 9+ pages to
science”. [5]
thermodynamics; some of which are shown above. [1]

Religion
Dunbar was a Dante scholar, theologian and medical doctor, who envisioned the motion that psychosomatic
medicine would integrate the treatment of spiritual, emotional and physical suffering into a single framework. (Ѻ)

Reich
In 1932, Dunbar married Theodore Wolfensberger (1902-1954), who was the English translator of most of Wilhelm
Reich’s books and articles, and also arranged for his immigration to the US.
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Education
Dunbar the oldest child of Edith Vaughn Flanders (1871-1963), an Episcopalian clergyman's daughter who was a
professional genealogist, and Francis William Dunbar (1868-1939), an electrical engineer and patent attorney. Helen's
brother Francis was born 8 March 1906; he earned an M.A. in botany at Stanford University. The household included
Dunbar's grandmother, Sarah Anne Ide Flanders (1827-1920), and her maiden aunt, Ellen Ide Flanders (1868-1961).
Dunbar received her early education from tutors and at private schools.
In 1923, Dunbar, age 21, graduate from Bryn Mawr with a BA double marger in mathematics and psychology. Dunbar
then, over the next seven years, completed four graduate degrees (in theology, philosophy, and medicine) from three
different institutions in seven years (see: polymathy degree problem). She managed these studies, in part, by
employing two secretaries/research assistants: Rosamund Grant and Mary Ewer. The following are Dunbar’s six total
degrees: (Ѻ)
● SCD, Columbia University (1935)
● MD, Yale University,(1930)
● PhD, Columbia University (1929)
● BA, Union Theological Seminary (1927)
● MA, Columbia University (1924)
● BA, Bryn Mawr (1923)
Dunbar, while working on her BD at the Union Theological Seminary, took psychology of religion courses under James
Leuba (1867-1946) (CR:8); she completed her MA in 1924, with a thesis on “The Sun Symbol in Medieval Thought”,
her BD in 1927 at Union Theological Seminary on “Methods of Training in the Devotional Life Employed in the
American Church”, which involved study of symbolism and ritual; completed her PhD in philosophy in 1919 with a
dissertation on “Symbolism in Medieval Thought and its Consummation in the Divine Comedy” at Columbia
University; she then studied abroad in Europe, in Vienna, at Cark Jung’s Burgholzlic Clinic, and did research on psychic
factors in disease by travelling to Lourdes and to other healing shrines in Germany and Austria. In 1930, she
completed her MD at Yale with a thesis on “The Optic
Mechanism and Cerebellum of the telescope Fish”. [1]

Reaction end
Dunbar, seems to have suffered the reaction end
phenomenon common to a number of founders of
thermodynamics and suicide. Having endured a certain level
of emotional abuse growing up, because of her 4’11’’
height, dubbed “Little Dunbar” in youth and “Pocket
Minerva” at medical school, diagnosed with pseudo infantile
paralysis, a "rachitic, weakening disease", and in
adolescence with a "metabolic disturbance" (Powell, 1974);
others have labeled her condition as “failure to thrive”
(Hart, 1996). Her last reaction state is reported by Hendriak
Kemp as follows: [2]
In 1959, Dunbar, age 57, was found "floating face down" in
her swimming pool; her dereaction reported as suicide,
“Dunbar's last years were difficult, and she sometimes
following a period, in her last years, of increased "stress
handled the stress with alcohol. Soule's views on social
handled with alcohol".
medicine created problems for her with the New York
Academy of Medicine; a secretary committed suicide in 1948, a patient (Raymond Roscoe Squier) in 1951; Dunbar
was in a near-fatal auto accident 1954; she had to defend herself against a senseless and sensational lawsuit. On 21
August 1959 Dunbar was "found floating face down in her swimming pool" (Powell, 1974, p. 275). The New York
Times and Herald-Tribune reported her death as a suicide; the coroner ruled it simply death by drowning.”

Dunbar's stress increase, no doubt, was triggered into a higher level, when in 1942, she was forced to departure from
her role as medial director of the Council Council for Clinical Training of Theological Students, which she began in
1930, for reasons was due in part to her Freudian and Reichian ideas. [2]

Quote | About
The following are about quotes:
“Dunbar suggested a physical mechanism for the psyche taken from the first two laws of thermodynamics in physics,
which she called ‘emotional thermodynamics’. The first law describes the case where psychological energy seeks an
…”
— Nissim Mizrachi (1998), The Institutional Management of Mind-Body Dualism: the Battle Over Psychosomatic Medicine (Ѻ)

1260

Hmolpedia

References
1. Dunbar, Flanders H. (1935). Emotions and Bodily Changes: a Survey of Literature on Psychosomatic
Interrelationships, 1910-1953 (thermodynamics, 9+ pgs). Columbia University Press, 1954.
2. Kemp, Hendrika V. (2001). “Helen Flanders Dunbar (1902-1959)” (Ѻ), The Feminist Psychologist, 28(1), Winter.
3. (a) Powell, R. C. (1974). Healing and wholeness: Helen Flanders Dunbar (1902-1959) and an extra-medical origin of
the American psychosomatic movement, 1906-1936 (pgs. 81-82, 86). Ann Arbor, MI: Xerox University Microfilms, 752415.
(b) Hart, C.W. (1996). "Helen Flanders Dunbar: Physician, Medievalist, Enigma" (pg. 48), Journal of Religion and
Health, 35(1):47-58, Spring.
4. (a) Dunbar, Helen Flanders. (1943). Psychosomatic Diagnosis (thermodynamics, 7+ pgs; emotional
thermodynamics, pgs. 650-57). New York.
(b) Hillman, James. (1999). Emotion (emotional thermodynamics, pg. 70-71, 78). Psychology Press.
5. (a) Kemp, Hendrika V. (2001). “Helen Flanders Dunbar (1902-1959)” (Ѻ), The Feminist Psychologist, 28(1), Winter.
(b) McGovern, Constance M. (2000). “Helen Flanders Dunbar”, Webster.edu.

External links
1. Helen Flanders Dunbar – Wikipedia.

Dunbar, Robin
In human physics, Robin Dunbar (1947-) (CR=28) is an English anthropologist notable
for being the eponym of the Dunbar number, which is 150, a number Dunbar
discovered (or proposed) in 1992, arrived at through study of different social groups,
such as the Hutterites, Quakers (Mennonites or Amish), military units, the Gortex
company, etc. the said-to-be maximum number at which a social group can maintain
stability via solely peer or interpersonal contract, i.e. without overarching rules or law.
[1]

Education
Dunbar studied under Nico Tinbergen at Magdalen College, Oxford, completing a BA in
psychology and philosophy in 1969; after which he completed a PhD in psychology in
1973 at the University of Bristol. Currently, Dunbar is head of the Institute of Cognitive
and Evolutionary Anthropology, Oxford.

Quotes
The following are representative quotes:
“It's perhaps not so much how your amygdala is tuned that makes you politically extreme, but that your intrinsic
nervousness makes you more responsive to things that might seem to threaten your particular social world.
Education probably plays an important role in dampening that response by allowing the brain's frontal lobes (where
much of the brain's conscious work goes on) to counteract the emotional responses with a more considered view, so
explaining why education is invariably the friend of liberal politics.”
— Robin Dunbar (2010), How Many Friends Does One Person Need? (Ѻ)

See also
● Floating magnets experiment
● Social Avogadro number
● Hmol
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Dunbar number
In hmolscience, the Dunbar number is 150 and represents the maximal number
at which a social group, such as a small tribe, small company, thematicallybound communities, e.g. Hutterites, Amish, Mennonites, military units, etc., can
remain stable solely via interpersonal peer view and community incentives. [1]
The following is a representative Dunbar number diagram: [2]

Robin Dunbar's 2010 book How Many
Friends Does One Person Need?:
Dunbar’s Number and Other
Evolutionary Quarks. [4]

In short, once group size grows beyond 150, a documented legal system is
needed to maintain aggregation.

Overview
The Dunbar number is concisely defined as the cognitive limit to the number of individuals with whom any one
person can maintain stable relationships. The term was proposed in 1992 by British anthropologist Robin Dunbar. [3]
At or below the number 150, according to Dunbar:
“Orders can be implemented and unruly behavior controlled on the basis of personal loyalties and direct main-toman contacts. With larger groups, this is impossible.”
To arrive at this number, Dunbar supposedly derived a generalized formula for any given species in which the input is
the neocortex ratio (or the neocortex-to-brain size ratio), and the output is maximal size at which a group may retain
stability. [5] It has been discovered, via observation, that when a social group grows beyond the Dunbar number, it
will naturally split apart into two smaller factions, where-after each molecular entity begins to grow in size, and each
group tends towards a new Dunbar number. The phenomenon seems to have something to do with stability in
connection with the surface law for groupings, or systems of human molecules in combination with the Muller
stability ratio. The conception of the Dunbar number is one of the prime theoretical supports of Malcolm Gladwell’s
2000 tipping point theory. [5] It has been argued that, according to genetic evidence, a Dunbar size band of humans
left Africa some 50,000 years ago, and that all modern humans are descended from this small, stable group of African
hominids.

See also
● Social Avogadro number
● Buffett number
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Duncan, Alistair
In chemistry, Alistair Matheson Duncan (c.1941-), otherwise known as A.M. Duncan, is an English
chemistry historian, whose specific focus is 18th century chemistry, in particular affinity chemistry
and the use of affinity tables. Of note, Duncan wrote the 30-page introduction section to the 1970
edition of Swedish chemist Torbern Bergman's 1775 A Dissertation on Elective Attractions. [1]

Education
Duncan completed his 1971 PhD on “Eighteenth-Century Theories of Chemical Affinity and
Attraction” at the University of London. [2] In circa 1980, Duncan was in contact with German
science historian Jeremy Adler and gave him direction and guidance with his research on the
affinity chemistry behind Goethe’s Elective Affinities.
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Dupre, Athanase
In thermodynamics, Athanase Dupre (1808-1869) was a French mathematician and physicist
noted for having re-introduced, so to speak, the German-version of ‘thermodynamics’ into France
via his circa 1860s series of papers on the mechanical theory of heat, published in the Annals of
Chemistry and Physics, and his follow-up 1869 advanced textbook Theorie Mechanique de la
Chaleur (Mechanical Theory of Heat). [1]

Education
Dupre graduated first in his class at the Ecole Normale Superieure in 1829 after which he began
teaching mathematics and physics at the College Royal in Rennes and later chair (1847) and dean
(1866) of mathematics in the faculty of science at Rennes.

Massieu
Dupre’s work in thermodynamics was said to have influenced his colleague engineer Francois Massieu who in turn
began to publish papers on the thermodynamics of fluids, particularly on ‘characteristic functions’, which in turn
were cited by American engineer Willard Gibbs as precursors to his ‘fundamental equations’. [2]

Universe
In the context of the implications of the first and second law on the past and future order, Dupre commented in
1866:
“In the future, the present order cannot, except for certain modifications, continue forever. In the past, it is certain
that there has been a beginning.”
Dupre’s views on this topic were used as a basis of support in the religious thermodynamics arguments of French
philosopher Elme Marie Caro, in the years 1864 to 1887. [3]
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Duran, Xavier
In human chemistry, Xavier Duran (1959-) is a Spanish chemist and journalist noted for
his 2012 article “Goethe and the Affinity between Chemistry and Literature: Molecules
and Divorce in a Romantic Novel”, in which he discusses how German polymath Johann
Goethe used affinity chemistry theory to show humans’ limited ability to cope with a
fate that seems relentlessly set by inescapable laws. Duran cites the larger 2006 article
“Goethe’s Elective Affinities: between Science and Literature” by French chemistry
historian Bernard Joly, who in turn cites Walter Benjamin and his 1922 large essay on
the novel. [3]

Overview
The article contains a rather cogent synopsis of the Isaac Newton’s subject-launching
contribution to affinity chemistry: [1]
“Newton, who had already come up with an explanation for the attraction of bodies,
went on to propose that the laws of gravitational attraction and of magnetism and electricity could be extended to
the union and separation of substance and gave examples of the reactions between alkalis and acids. In the only
article he published on chemistry—written in 1692 but published in 1710—and issues 31 and 32 of Optics, he
proposed the existence of a very powerful force between the particles of substances, which varied from one species
to another. He even put forward a short list of six metals ordered by priority on replacing one another when dissolved
in nitric acid.”
On the affinity theory work of Claude Berthollet, about whom Goethe admitted struggling with for decades (26 Sep
1826), Duran summarizes:
“In 1803, Claude Louis Berthollet said that factors such as concentration, temperature or pressure affect affinity.
He said that explained why attempts had failed to find laws and well-established quantitative relations, which
would provide the foundations of chemical reactions as predictive as Newton’s laws that could predict the
movement of the stars.”
On the novel, Duran gives the following cogent synopsis:
“Sometimes the novel has been outlined as follows:
AB + CD → AD + BC
Albeit CD fails to occur here, a couple comprising the Captain and Ottilie never exists. But the fact is that if we
analyze the nature of each character, the reaction was inevitable. Edward is immature, self-centered and
temperamental. Ottilie is a very young girl, frail and inexperienced. Charlotte is rational and farsighted. The
Captain is also rational, but he is also clever, honest and resolute. If elective affinity works, then no other
reaction is possible. Edward is bound to be attracted to Ottilie and Charlotte and the Captain must end up
together. It is even impossible, when the Captain and Edward go off to war, that new suitors may have a chance
with Ottilie or Charlotte: there is no affinity.
Thus it highlights the inevitable way in which things work, a sort of social mechanism that works like a set of
gears and constitutes an inevitable fate. It is clear that characters can rebel, but in the end what counts is the
natural law, as happens with objects and substances alike. That does not retract from the fact that the novel is
clearly romantic and that the ending is tragic.”
(add discussion)

Education
Duran completed a BA in chemistry and a PhD in communication sciences at the Autonomous University of Barcelona.
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Duran has published several books, from novels to popular science essays. He is currently the editor of the TV3
programme El Medi Ambient. In 1991 he won the Joan Fuster Prize of essay. His latest book is the 2011 Molecules in
Action: from the Big Bang to Materials of the Future, shows how chemistry can help to understand things such as
reactions occurring in organisms or some of the greatest challenges of technology. In an accessible language and
entertaining tone, this book provides an overview of chemistry, including its dark side, in order to view this science
from a new perspective. [2]
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Durant, Will
In philosophy, Will Durant (1885-1981) was an American total perspective historianphilosopher, with a gifted prose condensed wit style of writing, tending toward the use
or interspersion of thermal words and seeming truisms, known generally for his 1926
The Story of Philosophy, in which he gives the following hot faith/cold hostility thermal
words laden quote: [1]
“The failure of the reformation to capture France had left for the Frenchmen no halfway house between infallibility and infidelity; and while the intellect of Germany and
England moved leisurely in the lines of religious evolution, the mind of France leaped
from the hot faith which had massacred the Huguenots to cold hostility with which La
Mettrie, Helvetius, Holbach, and Diderot turned upon the religion of the fathers.”
Durant's collected works set comprises at least 26-volumes, which includes his 11volume The Story of Civilization. American writer Gary Freedman, in his circa 2009
ebook Significant Moments, somehow attributes the attributes the origin of life puzzle solution possibility that
“chemically, all life is one” to Durant’s The Life of Greece. [2]

Civilization reformation theory
Durant seems to be known for his cyclical and or transformation view of civilizations and wealth distributions. In
2009, American physical chemist Thomas Wallace, in his chapter section on the mechanistic thermodynamics
paradigm model of socioeconomic system change, cites the following quote by Durant as one of the best depictions
of the concept of what he calls the “reconstitution” of or “rebirth of dying civilizations”, as he defines the term: [4]
“Civilization does not die, it migrates; it changes its habitat and its dress, but it lives on. The decay of one civilization,
as of one individual, makes room for the growth of another; life sheds the old skin, and surprises death with fresh
youth. Greek civilization is alive; it moves in every breath of mind that we breathe, so much of it remains that none of
us in one lifetime could absorb it all. We know its defects—its insane and pitiless wars, its stagnate slavery, its
subjection of woman, its lack of moral restraint, its corrupt individualism, its tragic failure to unite liberty with order
and peace. But those who cherish freedom, reason, and beauty will not linger over these blemishes. They will think of
Greece as … our nourishment and our life.”
Likewise, some associate the following cyclical Pareto principle quote by Durant to thermodynamic equilibrium: [4]
"We conclude that the concentration of wealth is natural and inevitable, and is periodically alleviated by violent or
peaceable partial redistribution. In this view all economic history is the slow heartbeat of the social organism, a vast
systole and diastole of concentrating wealth and compulsive redistribution."

Thinkers
The following is Durant's circa 1950 list of the ten “greatest thinkers” of all time, shown in chronological order, as
found in his 2002 collected works book The Greatest Minds and Ideas of All Time: [6]
Durant's 10 greatest "thinkers"

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10
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Confucius
IQ=170

Plato

Aristotle Copernicus Aquinas Bacon Newton Voltaire

IQ=180 IQ=195

IQ=190

Kant
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Darwin

IQ=165 IQ=180 IQ=215 IQ=195 IQ=180 IQ=175

Quotes
The following are relevant quotes, some of which are shown in duplicate: [5]
“Even when repressed, inequality grows; only the man who is below the average in economic ability desires equality;
those who are conscious of superior ability desire freedom, and in the end superior ability has its way.”
The following are other poster quotes:
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Durkheim, Emile

1266

Hmolpedia

In hmolscience, Emile Durkheim (1858-1917) (CR=17) was a French sociologist notable
for his 1893 initiative to define a social system using some type of systems theory and
or general systems theory, for providing, supposedly, the first solution to the
Spencerian dilemma, and for his physical sociology like descriptions of human
phenomena, such as suicides, religion, etc., in physics terms such as: forces, currents,
heat, or electricity. [1]

Chemistry | Social compounds
In 1893, Durkheim, in his Division of Labor in Society, according to Daniel Rigney,
employed the language of chemistry when he spoke of social cohesion and or bonding,
or the formation of, supposedly, stable "social compounds"; see also: John Boodin, on
similar Durkheim discussions. [12]

Overview
In 1953, English social anthropologist Jean Peristiany summarized Durkheim’s overall
theory as follows: [11]
“Durkheim puts forward the thesis that society is a dynamic system and the seat of moral life. It is neither a
mechanical robot not an organism limited by the structure and function of its organs and the possibilities of its
environment. The Durkheimian individual is a homo duplex, both I and We. This is a polarity, not an antithesis, which
is deeply rooted in his conception of society and of its moving forces.”
(add discussion)

Forces | Currents
Durkheim is said to have borrowed terminology from the electrical sciences, such as ‘collective forces’ and ‘currents’,
and thermodynamics. [3] He argued, for instance, that religions influence a ‘dynamogeneic influence’ on people; this
term modeled, it seems, on the dynamo, a device that converts the mechanical motion, specifically of a rotating
magnet located in a coil of wire, into electric current. [4] In 1893, Durkehim, in his The Division of Labour, employed
an organic analogy throughout, in which he used the language of ‘collective forces’ and ‘social currents’ and in
general the analogy of thermodynamics and electricity. [7] His 1897 monograph Suicide is said to be full of such
language: for each people there was ‘a collective force of a determinate amount of energy, impelling men to selfdestruction’ 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.’ [7] In a 1898 letter to the American Journal of
Sociology, Durkheim argued that ‘suicidogenic currents’ of the way in which individuals are associated in the ‘social
organism’ is chemical in the manner in which those individuals are transformed. To cite another example, at one
point he reasoned to the effect that: [5]
“Religious forces spread out and diffuse with extreme facility in the same way in which heat or electricity which a
body has received from some external source may be transmitted to the surrounding medium.”
It remains to be tracked down exactly what physical scientist Durkheim culled these extrapolation idea from?

Unbridgeable gap?
The following is a 1895 unbridgeable gap like statement by Durkheim, which stirred a certain amount of re-quoting
and discussion: [8]
“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-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.”
by those including: Werner Stark (1962), Edward Wilson (1977), others (Ѻ). [9]

Notes
It remains to be seen if Durkheim ever actually used the term ‘thermodynamique’ in his writings? The connection of
Durkheim to thermodynamics may be a secondary interpretation by other authors, such as Steven Lukes (1982). [5]
Durkheim, however, did, in general, seem to conceive of society as a system of forces. Durkheim, to note, was the
general editor of the 1900 Year in Sociology, in which a one-page review of French sociologist Maurice Hauriou’s 1899
book Lessons on Social Movement, by French sociologist Celestin Bougle, was found, describing Hauriou’s attempt to
explain social movement in terms of thermodynamics. [6]
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Quotes
The following are notable quotes:
“If the science morals and law, as we are trying to make it, were sufficiently advanced, it would be able to play in
relation to moral facts the same role that astronomy plays in relation to astronomical facts. One would go to it in
order to discover in what moral life consists. But this science of morality is only now being born, and the theories of
philosophers coincide so little with our intentions, so little do they set themselves the object that we have in view,
that they are unanimously opposed to our way of looking at and studying moral facts. They cannot, then, serve us as
authorities in the same way. It would be very wrong, however, to suppose that I exclude them completely. I only deny
them the prerogative and primacy that has too often been accorded to them. They also are instructive as facts. They
teach us what passes in the public mind of one particular epoch and they must therefore be accounted for. What I
refuse to admit is that they express moral truth in a particular eminent manner, in the same way that physics or
chemistry expresses the truth about the order of things coming under the head of physico-chemical.”
— Emile Durkheim (1924), “Replies to Objections: Philosophy and Moral Facts” [10]
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In thermodynamics schools, the Dutch school of
thermodynamics or “Dutch school”, a term dating to
before 1903, is associated with the work of Dutch
physical chemist Johannes van der Waals and Dutch
chemist Bakhuis Roozeboom at the University of
Amsterdam. [1] Others associated with the Dutch
school include: Franciscus Schreinemakers (student of
Roozeboom) and Jacobus van’t Hoff. [7] The “chiefs
of the Dutch school”, according to French physicist
Pierre Duhem, are Van der Waals, Roozboom, and
Van’t Hoff. Van't Hoff, however, is also said to have
had his own school, the "Van't Hoff school". [6]

Overview

The three "chiefs" of the Dutch school, according to French

Van der Waals, who had been influenced significantly physicist Pierre Duhem, which seems to have generally been
launched in 1890 with the publication of Dutch physical chemist
in his career path by German physicist Rudolf
Johannes van der Waals' famous paper on the thermodynamic
Clausius’ 1857 treatise Über die Art der Bewegung
properties of fluid mixtures, wherein his van der waals equation,
welche wir Wärme nennen (On the Nature of Motion the equation of state for "ideal gas like" fluids, was derived.
we Call Heat), in 1876 became the first professor of
physics at the newly established University of Amsterdam, where he stayed until his death in 1923. [2] During these
years, van der Waals introduced a newly developing Dutch chemist named Bakhuis Roozeboom to the theoretical
works of American engineer Willard Gibbs on the phase rule which so far had little experimental verification in
chemistry, prompting him to start a lifelong research program on phase equilibria. In 1896, Roozeboom became
professor of chemistry in Amsterdam, where he died in 1907. [3] Roozeboom’s main work was main work was in the
field of thermodynamics, he studied the equilibrium of multiple-phase systems.
The theoretical foundations for this were laid by Gibbs with his phase rule, but Roozeboom would be the one to
apply the theory and demonstrate its usefulness. He is mainly remembered for his melting phase diagrams of metal
alloys, i.e. studying how mixtures of metals melt depending on the relative amounts of the components, which is
important for metallurgy. He also contributed to the science of chiral substances, he clarified how to distinguish the
different types of crystalline racemates and predicted how mixtures of enantiomers behave in a heterogeneous
system of solid and solution. [4]
A recent summary of the Dutch school is given by Dutch-American fluid thermodynamicist Johanna Sengers, in
her 2002 book How Fluids Unmix: Discoveries of the School of Van der Waals and Kamerling Onnes, wherein she
focuses on the Van der Waals equation, the law of corresponding states, liquid mixtures, theory of plaits on surface,
fluid phase diagrams, criticality and critical exponents, and the impact of these on the subjects on the Dutch school.
The book has back ground on Johannes van der Waals (1890), Heike Kamerling-Onnes, J.D. Korteweg (1891, 1903),
the mathematical chemistry work or Johannes van Laar (1905), experimental physicist J.P. Kuenen, J.E. Verschaffelt,
Willem Keesom, and Jacobus van’t Hoff. The book gives an inside look at the cooperative efforts of the members of
the Dutch school in their effort to expand the knowledge of the thermodynamics of fluids (fluid thermodynamics),
fluid mixtures, and the subject of the critical point. [8]
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Dyke, Charles
In hmolscience, Charles Dyke (c.1950-) is an American philosopher noted, in economic
thermodynamics, for his 1988 book The Evolutionary Dynamics of Complex Systems,
wherein he touches on thermodynamics topics, such as how things in evolution are
"entropy driven", dissipative structures, etc., and followup 1994 chapter “From
Thermodynamics to Economy: A Thorny Path”, wherein he states that the ‘classic
treatments’ of entropy and economy include: Nicholas Georgescu (1971), Howard
Odum and Elisabeth Odum (1976), Kenneth Boulding (1981), Richard Adams (1982),
Peter Allen (1985), and Jeffrey Wicken (1987). [1]
Education
Dȳke completed his BA at Brandeis University and PhD at Brown University. Since at
least 1994, Dȳke has been philosophy professor at Temple University.
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External links
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-dynamic
In science, the suffix -dynamic refers to a "force producing motion" (1827). [1] The term dynamic was used as a term
in philosophy in 1817. Its etymology stems from the French dynamique (1762), from German dynamisch, introduced
by Gottfried Leibniz 1691 from Greek dynamikos meaning "powerful," from dynamis "power," from dynasthai "be
able to have power," of unknown origin. The figurative sense of "active, potent, energetic" is from 1856. Dynamics as
a branch of physics was in use from 1788.
The term was first used in a thermodynamical-sense in 1849 by Scottish physicist William Thomson who referred to a
"perfect thermo-dynamic engine", in reference to the ideal Carnot engine, having no irreversibility, described by
French physicist Sadi Carnot in 1824. In 1895, Scottish mathematical physicist Peter Tait, an early historian of
thermodynamics and associate of Thomson, defined dynamics as "a science that treats of the action of force upon
matter, but which is, correctly, the science of matter and motion, or of matter and energy." [2]

See also
● thermo-

References
1. Dynamic (1827) - Online Etymology Dictionary.
2. Tait, Peter Guthrie. (1895). Dynamics, (pg. 1). London: Adam and Charles Black.

Dynamic psychology
In psychology, dynamic psychology is the study of the “drives” or mechanisms to arousal in animals and people. [1]
In 1918, American psychologist Robert Woodworth, in his Dynamic Psychology, defined dynamic psychology as a
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subject that “must utilize the observations of the ‘workings of the mind’.” Moreover, according to Woodworth, "once
the point of view of a dynamic psychology is gained, two general problems come into sight, which may be named the
problem of ‘mechanism’ and the problem of ‘drive’.” [1] In 1954, American psychologist Calvin Hall, defined dynamic
psychology as the subject that “that studies the transformations and exchanges of energy within the personality”. [2]

Synonyms
The science of “dynamic psychology”, a 1918 term, to a certain extent, is near synonym or precursor to the post
1920s theme of “psycho-dynamics”, or the later, 1930s theme of "psychodynamics" as embodied in the writings of
Austrian psychoanalyst Sigmund Freud, who considered the living organism as a dynamic system to which the laws of
chemistry and physics apply. [2]

References
1. Woodworth, Robert Sessions. (1918). Dynamic Psychology, (ch. VII: “Drive and Mechanism in Abnormal Behavior”,
pg. 36, pg. 41-43; ch. VIII: “Drive and Mechanism in Social Behavior”). New York: Columbia University Press.
2. Hall, Calvin, S. (1954). A Primer in Freudian Psychology, (pg. 13). Meridian Book.

Further reading
● Ellenberger, Henri F. (1981). The Discovery of the Unconscious: The History and Evolution of Dynamic Psychiatry.
Basic Books.

Dye, Ellis
In existographies, Robert Ellis Dye (c.1938-), cited as Ellis Dye, is an American German
literature scholar noted for his work Goethe’s Elective Affinities, the logic of which he
considers “romantic metafiction” and “chemical analogy”.

Religion
Dye seems to have some type of religious affiliation, being that he tweets (Ѻ) on
Mormon activities.

Education
Dye completed his BA in 1960 at the University of Utah, and his MA in 1963 and PhD in
1966 at Rutgers University. Presently, he is professor emeritus of German at
Macalester College, Minnesota. (Ѻ)

Further reading
● Dye, Ellis. (1996). “Goethe’s Die Wahlverwandtschaften: Romantic Metafiction”,
Goethe Yearbook 8 (editors: Thomas Saine, Ellis Dye) (pgs. 66-92). Camden House.
● Dye, Ellis. (2004). Love and Death in Goethe: One and Double (chemical analogy, pg. 213). Boydell & Brewer.

Dynamics
In science, dynamics, or the suffix -dynamic, is the study of the motion of bodies under the action of forces. [1]
Dynamics, in short, is the science of force and motion. [2]

Overview
The beginnings of the science of dynamics trace to the 1543 publication of Danish astronomer Nicolaus Copernicus’
famous On the Revolutions of the Celestial Spheres (De revolutionibus orbium coelestium), in which the heliocentric
theory was established. The invention of dynamics, as a mathematical science, was initiated by Italian mathematical
astronomer Galileo Galilei, with his Dialogue Concerning the Two Chief World Systems (Dialogo sopra i due massimi
sistemi del mondo), which compared the then controversial Copernican system with the inconsistencies of the older
earth-centric Ptolemaic system. [3] The science of dynamics was later extended significantly by English physicist Isaac
Newton, with his 1687 Principia, who introduced the concepts of force and mass, the laws of motion, and the
principle of universal gravitation. [4] In 1689, the term “dynamica” was coined in 1689 by German polymath Gottfried
Leibniz, during his Italian journey, referring to his doctrine of forces; during which time he comprised an extensive
then-unpublished work entitled Dynamica, some of which found publication outlet as “Specimen Dynamicum” in
Acta eruditorum in 1695. Leibniz, in this latter publication, outlined four notions: [7]
a) Active primitive force is purely a metaphysical entity expressing the activity of substances and is also called
entelechy;
b) Active derivative force is somehow the phenomenal manifestation of an aggregate of metaphysical substances and
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is measured by living force, or vis viva;
c) Passive primitive force is purely metaphysical and expresses the imperfection of substances;
d) Passive derivative force, which is also called inertia, is its phenomena manifestation.
Newton, in a manuscript, however, had the following to say about this:
“Galileo began to consider the effect of gravity upon projectiles. Newton in his Principia improved that consideration
into a large science. Leibniz christened the child by a new name as if it had been his own, calling it Dynamica … But his
mark must be set upon all new inventions.”
In 1788, Italian mathematician Joseph Lagrange, in his Analytical Mechanics, defined “dynamics” as the science of
accelerative forces and the motions they produce; a subject founded by Galileo, perfected by Huygens, and
revolutionized by Newton. Lagrange showed that most varied consequences respecting the motions of systems of
bodies may be derived from one radical formula. Namely, using a method of generalized co-ordinates, Lagrange
showed that if one determines a system’s configuration by a sufficient number of variables whose number is the
same as that of the degrees of freedom possessed by the system, then the kinetic and potential energies of the
system can be expressed in terms of those variables, and the differential equations of motion thence deduced by
simple differentiation. The work of Lagrange was later extended by Irish mathematical physicist William Hamilton
with his two-part 1835 treatise “On a General Method in Dynamics”. [3] Hamilton’s derivation of what he called a
“force function” was later referenced in German physicist Rudolf Clausius' 1879 Mechanical Theory of Heat, the
founding textbook of the newly emerging science of “thermo-dynamics”. [5]

Hmolscience
The descriptive phrase "cultural dynamics", according to American physical chemist Thomas Wallace, is often
employed in tracing cultural transitions, but with rare exceptions tends to be devoid of appropriate models that
mention a driving force or an energy source necessary to energize such dynamics; thermodynamics, conversely,
according to Wallace is what identifies the "dynamics" of a society: [6]
“A thermodynamic-based economic model identifies the dynamics that drive all human existence including the
economic, social, and political activities of a society.”
(add discucssion)

See also
● Dynamic psychology
● Physico-chemical social dynamics (Henry Adams , 1908)
● Psychodynamics
● Social dynamics
● Thermodynamics
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External links
● Dynamics – Wikipedia.

Dynamode
In science, the dynamode, from the Greek roots in force and path, is a unit of work equal to the effect of a motor
lifting 1000-kilograms one meter. [1] The dynamode is a historical unit proposed in 1829 to be the unit of work by
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French mathematician and engineer Gustave Coriolis in his textbook Calculation of the Effect of Machines. [2] In this
sense, one dynamode (D) is equal to:

1 D = 1000 kg ∙ m
This unit may have its origins in French mathematician Jean Hachette's 1811 dynamic unit proposal of kg∙m. Into the
year 1899, the dynamode, in some publications, was considered as a unit of potential defined as work divided by
1000. [3] Although his term 'work' has become standard, the dynamode did not prove popular in the long run as the
unit of work. Instead, the modern unit of work is the "joule" (J), named after English physicst James Joule, is equal to:

The use of the kilogram-meter, however, was used by German physicist Rudolf Clausius, in his Mechanical Theory of
Heat, beginning in 1850, through 1875. [4]
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Dyson, Freeman
In hmolscience, Freeman Dyson (1923-) (CR:20) is an English-born American theoretical
physicist, a 2014 smartest person existive (#9), noted for his 1970s publications on
energy, the universe, and intelligent beings, the latter of which he argues generate an
amount of entropy per thought.

Overview
Dyson is an Aneki.com 2nd ranked (behind Hawking) “Greatest Living Physicist” (Ѻ);
noted $850/day rent-a-genius “Jason” think tank member (Ѻ); his 1971 “Energy in the
Universe”, cited by Peter Atkins (1992), in which he attempts to explain how things
degrade in the movement of the universe in terms of the second law and weak and
strong interactions; his 1979 “Time without End: Physics and Biology in an Open
Universe”, cited by Frank Tipler (1994), argues that life in the future will be able to
cope with the cooling and dimming expected from heat death of the universe;
somewhere postulates that intelligent beings generate a fixed entropy ΔS per thought;
downgrade (↓) for, supposedly, being an anti-reductionism Christian. [1]

Entropy of beings
In human thermodynamics, Dyson also postulates that intelligent beings generate a fixed entropy ΔS per thought. [2]
In his 1999 book Origins of Life, Dyson supposedly argues that the complexity of a living organism is proportional to
the negative of its entropy and also computes the entropy of a human being. [3]

Purpose?
English physical chemist Peter Atkins cites Dyson’s 1971 article “Energy in the Universe” significantly to explain how
things degrade in the movement of the universe in terms of the second law and weak and strong interactions, as a
basis to argue for the purposeless of human existence. In this paper, Dyson supposedly introduces a term called
"quality" that incorporates a energy-entropy type description of different forms of energy, such as light, which Atkins
summarizes as a high-quality (low-entropy) form of energy as contrasted with heat, which Atkins summarizes as a
low-quality (high-entropy) form of energy, or something along these lines, and uses this model to conclude that "life
lives off quality", which is short to mean that life can only emerge on a planet surrounding a star (light) and not from
the heat of the planet alone. [4]
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Religion
Dyson considers himself a Christian and is dual-sided scientific thinker, supposedly against reductionism, and
considering “science and religion two windows that people look through, trying to understand the big universe
outside, trying to understand why we are here.”

Education
Dyson completed his BA in mathematics at the University of Cambridge in 1945 and later became a professor of
physics at Cornell University from 1951 to 1953, although never completing a PhD. Dyson then a professor of physics
at Princeton from 1953 to 1994, after which he became a professor emeritus.
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E
In symbols, E is the symbol for

Eadon, James
In hmolscience, James Eadon (1968-) or "Jim Eadon" is an English physicist noted for
2001 human molecule poll.

Human molecule | Poll
In 2001, Eadon initiated an online poll “Are You a Giant Molecule?”, which, as of 2009,
with over 340 people polled, indicates that about 57% of people "believe" they are a
molecule (human molecule) or "giant molecule" as Eadon terms things: [1]

The poll was referenced in the 2008 book The Human Molecule by American chemical engineer Libb Thims. [2]

Meta-analysis
Eadon's poll can be compared to Thims' 2005 poll results of 100 Americans on the query: "is love a chemical
reaction?", finding that 65.5% of Americans believe that love is a chemical reaction. [5] These, in turn, can be
compared to 1992 data by Helen Fisher, which found that about 67% of people believe in love at first sight and 20%
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fall in love at first sight and marry that person. [6] This can be compared to 2013 polls by Sydnee Stannard of
American high school student which found that 62% believe in love at first sight. [7] These related data sets are
shown below:
Belief

Percent

Believe humans are
giant molecules

57%

Belief love is a chemical
reaction

66%

Believe in love at first
sight

62% (high school) - 67%
(general)

In sum, 63% of people, on average, believe: (a) they are molecule, (b) love is a chemical reaction, and (c) that light
(sight) can trigger this reaction. [8]

Education
Eadon completed his BS in physics and MS in solid state physics and computer science from Newcastle Upon Tyne
University. [3] Eadon is also the recent inventor of the Culica, a type of Rubic's cube like puzzle game. [4]

See also
● People are not molecules
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Earley, Joseph
In science, Joseph Emmet Earley, Sr. (1932-) is an American chemist noted for his
chemical philosophy views surrounding the philosophical implications of autocatalytic
theory and Belgian chemist Ilya Prigogine’s dissipative structures theory. [1]

Brooks-Wiley theory
In his review of the bend-over-backwards incoherent Brooks-Wiley theory, Earley gives
them “high marks for intellectual schutzpah.” [2]

Education
Earley completed his BS in chemistry at Providence College in 1954 and his PhD in
physical and inorganic chemistry at Brown University in 1957. In 1958, he became a
chemistry professor at Georgetown University, becoming professor emeritus in 2000.
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Further reading
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Earth
In science, the Earth is the third planet rotating
about the sun, intermediate between the orbits of
Venus and Mars. [1] The solar flux of energy
received by the earth at its surface is 1370 watts per
meters squared.

Thermodynamics
The Earth, according to the science of
environmental physics, is defined as a
thermodynamic entity: [2]
“At the macroscopic level the Earth is a
thermodynamic entity. Life is sustained on it
because of the temperature gradient maintained by
the net energy balance between the energy that
comes from the Sun and the energy that leaves the
Earth. At the microscopic level, i.e. the level of the
individual person or animal, living organisms are
also thermodynamic structures exhibiting energy
exchanges between themselves and the
environment.”
A surface section of earth is defined as an earthbound thermodynamic system.

A circa 2010 Carnot cycle model (thermodynamic system) view of the
surface section of the earth.

Solar chemistry
In human chemistry, the earth is defined as an “earth molecule”, i.e. a large 92-element molecule. [3] In this view,
animate atomic structures, such as "human molecules", are attached to the surface of the earth; in same manner as
"bacteria molecules" are attached to the surface of humans; in the same manner that lipopolysaccharides, i.e. large
endotoxin-type molecules, are attached to the outer surface of gram-negative bacteria.

Thermodynamic system models
See main: System, Thermodynamic system, Biological system, Social system, Economic system, etc.

There are a number of various ways to study the earth from the perspective of thermodynamic analysis, some more
intuitive, others less so, depending upon where the boundary is drawn and what time periods or cycles (heat inputs,
heat outputs) are studied. A few of these diagrammatic attempts are shown below:
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The original 1982 schematic of the earth or earth surface section acting as a photon mill, by German physical
evolutionists Werner Ebeling and Rainer Feistel, depicting the estimation of the terrestrial entropy export, about
which the earth is described as existing at mean surface temperature of about 300 K, located amid a radiative
thermal gradient of 6000 K (the hot sun) and 3 K (the cold cosmic background), through which the flow of
photons (similar to the flow of water in a water mill), operate, as they describe in 2011, as such: “entropy
production necessarily accompanies the multiple self-organization phenomena and sustained dissipative
structures observed in our natural environment.” [7]

The 1985 sun-earth model by American physical organic chemist George Scott. [6]

A 1992 thermodynamic view of the earth diagram made by Canadian biophysicist Marek Roland-Mieszkowski
used to explain life in relation to entropy and energy. [4]
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A circa 1999 rendition of a photon mill from Peter Strazewski’s talk “A Pleading for Chemistry”, based
on the 1994 version by Werner Ebeling and Rainer Feistel, which describes a photon mill as being the
main driving force for the self-organization and evolution on planets. [9]

A 2004 online German animated gif version of a "Photonenmühle", described as such: “the mill supplies the
earth with photons or physical negative entropy and provides information for life processes”, or something
along these lines. [10]

A modified 2005 version of Roland's sun earth system diagram Hawking temperature of outer space by
American ecologist Eric Schneider and science writer Dorion Sagan. [5]
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A 2005-2008 temperature difference view of the earth made by American chemical engineer Libb Thims, based
on Schneider-Sagan version, with the "hot photon" and "cold photon" labels removed, as these were found to
be objectionable terminologies by many. [3]

A 2007 Carnot cycle depiction of a given earth surface section, from American electrochemical engineer Libb
Thims's Human Chemistry; an upgrade, so to speak, to the 1982 photon mill concept, taking into account (a) the
rotative nature of the earth, and (b) the volume expansion and volume contraction aspects of each surfaceattached system. [8]

(add discussion)
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Chicago: The University of Chicago Press.
6. Scott, George P. (1985). Atoms of the Living Flame: an Odyssey into Ethics and the Physical Chemistry of Free Will
(pg. 175). University Press of America.
7. Ebeling, Werner and Feistel, Rainer. (2011). Physics of Self-Organization and Evolution (§3.1: The Photon Mill, pgs.
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88-). John Wiley & Co.
8. Thims, Libb. (2007). Human Chemistry (Volume One) (pg. 53). Morrisville, NC: LuLu.
9. Photon mill – Paul Reisberg, Chemistry Department, Wellesley College.
10. Photon Mill (German → English) – Ernst-team.de.

Earth molecule
In science, earth molecule is the definition of the planet Earth from a
chemical perspective, a view in which all motile structures are characterized
as "molecules" defined by their atomic structure, formula, dynamics, and
reactions with other like-sized structures. [1]

Overview
In 2005, American chemical engineer Libb Thims calculated the following
approximate molecular formula for the earth: [2]

The general molecular formula for the
earth, aka the "earth molecule" from the
atomic/chemical point of view of "things".

OE50FeE49SiE49MgE49SE48AlE48NiE48CaE48CrE47NaE46KE46HE46TiE46FE45
CE45PE45MnE44SrE44BaE44ClE44VE44LiE44ZrE43RbE43ZnE44CuE43NE43BE43
CeE43CoE43ScE43NdE43GaE43BeE43LaE42NbE42PbE42PrE42SmE42ThE42
GdE42DyE42YE42GeE42ArE42ErE41CsE41UrE41HfE41YbE41SnE41EuE41TaE41
AsE41MoE41HoE41WE41TbE41BrE41TlE40LuE40TmE40HeE40SbE40IE40CdE40
InE40AgE40SeE40HgE39BiE39TeE39RuE38PdE38AuE38PtE38NeE38ReE38RhE37
OsE37KrE36IrE35XeE35RaE35PaE32AcE30AtE30PoE30RnE28TcE23PmE23FrE23
The "molecular" view of the earth shows, according to the mass composition of the 92 naturally-occurring elements
in the structure of the earth, that the earth can be viewed as a type of reactive molecule, active in the solar system,
attached to the sun via a type of yet undefined chemical-gravitation, composed primarily of the elements oxygen O,
iron Fe, silicon Si, and magnesium Mg, among other elements in decreasing percentages.

See also
● Sun molecule
● Human molecule
● Bacterial molecule
● Walking molecule
● Molecular evolution table
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(preview). Morrisville, NC: LuLu.
2. Thims, Libb. (2007). Human Chemistry (Volume One) (pgs. 20-21) (preview), (Google books). Morrisville, NC: LuLu.

External links
● Earth molecule – IoHT Glossary.

Earth-bound
In science, earth-bound refers to processes or reactions that occur on or near the surface of the earth and under
standard natural conditions, i.e. standard temperature and pressure (STP), can be approximated as being described
as being a constant temperature (isothermal) constant pressure (isobaric process). [1]

Overview
In 1923, American physical chemist Gilbert Lewis described earth-bound reactions as such:
“Earth-bound reactions are the more common cases of reactions which run freely, like the combustion of fuel, or the
action of an acid upon a metal. Here we consider [isothermal] systems subject to no external forces except a constant
pressure exerted by the atmosphere.”
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The no external forces criterion given by Lewis refers to systems coupled in some way to an external conjugate force
factor, the prime example being those systems harnessed for the production of useful work, e.g. a galvanic cell
reaction in a battery, the electrodes of which being connected to an external mechanical motor or other electrical
system. Lewis, to note, did not actually used the term 'earth-bound' but rather used the term 'isothermal constant
pressure'. In modern parlance, the former, more intuitive term (earth-bound), is assumed equivalent to the latter,
more cumbersome term (isothermal constant pressure). The term 'earth-bound' derives from the fact that reactions
and processes that occur on the surface of the earth, e.g. people walking in a park, reactions in a beaker, etc., occur
at constant pressure and temperature, which are reaction "conditions" that yield the the Lewis equality (dG = 0)
condition for equilibrium, one of the eight standard types of conditions of the varieties of possible equilibrium states
processes: [2]
Conditions

Name

Criterion for
Equilibrium

Constant volume

Isochoric

dE – TdS = 0

Constant pressure

Isobaric

dH – TdS = 0

Constant temperature

Isothermal

d(E – TS) + PdV = 0

Constant entropy

Isentropic

dE + PdV = 0

Constant volume and
entropy

Isochoricisentropic

dE = 0

Constant pressure and
entropy

Isobaricisentropic

dH = 0

Constant volume and
pressure

Isochoricisobaric

d(E – TS) = 0

Constant pressure and
temperature

Isobaricd(E + PV – TS) = 0
isothermal
d(H – TS) = 0
(earth-bound) dG = 0

In sum, the term ‘earth-bound’ is short for ‘constant temperature (isothermal) constant pressure (isobaric process)’,
which is a rather unwieldy term. In earth-bound processes and reactions, the Lewis inequality:

ΔG < 0
becomes the criterion for spontaneity and the ‘naturalness’ of processes.

Notes
A few conditional factors should be studied or noted in more advanced analysis. Firstly, as has traditionally been the
case, for earth-bound processes ‘inside’ of an animated entity, such as a bacteria or human, this criterion almost
always holds, on the logic that body temperature is almost always maintained as uniform, 98°F for a human, and
pressure is generally assumed to be that of the atmosphere. For earth-bound processes occurring ‘between’
animated entities, such as reactions between people, such as in love or war, this criterion can be approximated to
hold, on the basis that atmospheric pressure is generally constant (1atm), implying that:

dP = 0
and temperature generally fluctuates ±10° F on any given day, which can be approximated to imply that:

dT = 0
These are the simplifications used in basic calculations. In more advanced calculations, wherein one is looking to
quantify more subtle aspects of temperature and pressure, however, one would need to investigate what effects
daily or hourly fluctuations in temperature and pressure would have in the calculations under study. An example
might be how the differences in summer temperatures as compared to winter temperatures, affect free energy
calculations, as well as how a daily variation in temperature would affect calculations. Beyond this, in very advanced
calculations, one would need to investigate how such things as ‘social pressure’ or ‘sexual temperature’ play into the
calculation.
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See also
● Earth-bound thermodynamic system

References
1. Lewis, Gilbert N. and Randall, Merle. (1923). Thermodynamics and the Free Energy of Chemical Substances (pg.
160). McGraw-Hill Book Co., Inc.
2. Rossini, Frederick D. (1950). Chemical Thermodynamics (pg. 123). John Wiley & Sons, Inc.

External links
● Standard conditions for temperature and pressure (STP) – Wikipedia.

Earthbound
system
In thermodynamics,
earth-bound system
model is a heat
engine view of any
volumetric region
near or on the surface
of the earth, which
being subjected to
diurnal rotation (day
and night), operate as
idealized Carnot
cycles. [1] The two
views, i.e. Earth
engine model vs.
Left: diagram of a volumetric region of a system section of earth, delineated via an arbitrary dotted line
Carnot engine model, boundary, acting as a Carnot engine working body or "thermodynamic system". Right: the "hot body",
"working body", and "cold body" of the original 1824 Carnot engine as defined via the Carnot cycle.
are contrasted
adjacent. In general,
in human systems, social systems, economic systems, ecosystems, etc., the determination and diagramming of the
boundary of the thermodynamic system becomes a paramount issue.

Basic model
The basic model delineates a cylinder type (piston and cylinder) imaginary volumetric region on the surface
(substrate) of the earth, viewed such, while remaining in contact with the surface of the earth, it rotates in a 24-hour,
two-part heat cycle, being put in contact with a hot body (the sun) for approximately 12-hours, wherein heat (or
entropy, TdSin) enters the body in the expansion phase, and then put in contact with a cold body (the night sky) for
approximately 12-hours, wherein heat (or entropy, TdSout) leaves the body in the contraction phase, whereby after
the "state" or atomic and molecular arrangement of the body, if it is considered to be reversible, returns to its
original condition.
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Eason, Dickey

1282

Hmolpedia

In hmolscience, Dickey Eason (c. 1965-) is an American social dynamics theorist noted,
in human thermodynamics, for his 2009 proton-electron modeled dynamic driving
stylized civilization theory, albeit one that is presented in a an blurry mixture of
amateurish, laymanized, and anthropomorphized ideology that it is a "male (proton)
versus female (electron) universe".

Overview
In 2009, Eason, in his The Impacts Dynamic, attempted to explain human history and
behavior using the energy dispersal view of the second law postulated to be the basic
driving force for both society and the universe, intermixed with a elementary type of
human chemical bonding model in which he extrapolates atomic bonding models, e.g.
of protons bonding with electrons, up to the human-human interaction scale,
particularly in how male and females find stability in their bonding as a sort of needed
energy. [1] The following is back-cover excerpt:
“Understand the simple hydrogen atom, with its one proton and one electron, and you understand human
civilization. The dynamic driving the social world is exactly the same dynamic driving the physical world.”
In short, Eason posits that human behavior parallels that of physical molecules and compounds and that each has
been driven by the same compelling forces for millennia. In this scheme, Eason seems to be digging around at the
concept of the human molecule, but does not specifically use this term. Interestingly, much of Eason’s theory
surrounds an effort to explain the thermodynamic underpinning to the dynamics involved the various tribal groups in
Africa.

Impacts
Eason uses the term “impacts” over and over again in his book, follow up writings, and interviews. He defines this
term as such: [2]
“The ‘impacts’ are a group within human populations that take the responsibility for answering critical needs—just as
the shaman did. The San-shaman and the remainder of the San tribe are the progenitors of the personality profile
that developed into the impacts. The impacts generally are androgynous—just as the San and shaman were. Seeing
that this profile was the fuel for the human race, I traced it back to the valence electron—which according to the way
I see things is also androgynous. The proton is male – the electron is female. So while the valence electron is at its
basis female, it also has strong influence from the male proton. The same is true for the impacts group—they are
androgynous but lean heavily to the female orientation. I think it is a male (proton) versus female (electron)
universe.”
One interesting point of argument developed by Eason is the view that in history certain tribes or civilizations have
been utilized by other larger civilizations sort of energy work horses, the way the Pyramids were said to be built by
slaves, in the same way that, according to the endosymbiotic hypothesis, cells in evolutionary development
incorporated other smaller work horse type cells or bacteria, turning them into ‘mitochondria’, or energy engines of
the cells. This type of argument gives some possible insight into the further understanding of how Fritz Lipmann’s
1941 energy coupling theory functions in the dynamics of social operation.

Education
Eason completed his BA in economics from North Carolina State University and works as a small business
entrepreneur. In 2000, Eason entered into a quest to understand customer dynamics and in so doing followed his
insatiable curiosity to better understand how about how and why the world and universe works the way they do,
particularly in terms of modern universal physical theory. During the writing of his book, to note, Eason consulted
American theoretical physicist Frank Wilczek, noted for his co-win of the 2004 Nobel Prize for discovery of asymptotic
freedom in strong interactions, on various physics questions.

Difficulties on theory
One issue of difficulty in Eason's theory is his predominant use of the energy dispersal perspective of the second law
of thermodynamics, which is not necessarily pure Clausius-based thermodynamics but rather a verbal interpretation
of the second law, promoted by those as English physicist William Thomson (1850s) and American chemist Frank
Lambert (2000s).
A second difficulty on theory, is that Eason's human chemical bonding theory, although a step in the right direction
(as these types of theories are rare), and possibly correct in some areas, seems to be a very elementary verbal
extrapolation of the simple proton-electron bond, on the logic that the proton represents a sort of 'male energy' and
the electron represents a sort of 'female energy' and that the two need each other.
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This, male energy / female energy model, based crudely on atomic compositions, is similar to Joseph Dewey's 1988
theory as found The Molecule Relationship.
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● Eason, Dickey. (2010). “The IMPACTS Concept: A New Way to View the World and the Universe”, Jun 22,
DisInfo.com.
● Eason, Dickey. (2010). “The IMPACTS Concept: A New Way to View Human Society and Human Civilization”, Jun 29,
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E.B.
In hmolscience, E.B. (c.1810-c.1880) was an English atheism philosopher noted for his 1851
religion and science debates contributions to the Jeremy Bentham themed periodical The
Reasoner: and Theological Examiner, run by George Holyoake, wherein, in his discussions of
English polymath William Whewell, he seems to have been the first to coin the term “human
chemistry.”

Mackintosh | Holyoake
In 1850, John Mackintosh, in his pamphlet The Logic of Atheism: With Especial Reference to Mr.
Holyoake's Pretended Refutation of Paley, wherein, he states the following:
“All Christians are knaves or fools.”
— George Holyoake (c.1845) (Ѻ)

In 1851, E.B., in The Reasoner (Ѻ), refuted Mackintosh on his anti-atheism; and Mackintosh refuted back, which
seems to have runamuck into a debated about "name calling".

Human chemistry
In 1851, E.B. cited the following contentious quote by English polymath William Whewell, from his Bridgewater
Treatise (1833):
“We can no longer maintain the infinite past duration of the earth; for chemical forces as well as mechanical tend to
equilibrium. If, for instance, a large portion of the earth’s mass were originally pure potassium, we can imagine
violent igneous action to go on so long as any part remained unoxidized; but when the oxidation of the whole has
taken place, this action must be at an end; for there is no agency (physical) which can reproduce the de-oxidized
metal. Thus a perpetual motion is incapable in chemistry, as it is in mechanics; and a theory of constant change,
continued through infinite time, is untenable.”
E.B. then, in semi-objection to the above, employed the term “human chemistry” as follows: [1]
“Potassium is a compound of certain elements which exist abundantly in nature: the operations of nature can resolve
potassium, or gold, or man, into their elements, and build up new gold, new potassium, and new men, by laws
unknown indeed to human chemistry, but which we must (arrogantly or not) for the present hesitate to pronounce
undiscoverable.”
(add discussion)

Education
E.B. may have been possibly a mathematician or physicist of sorts, as he cites the first book of Euclid.

Quotes
The following are noted quotes:
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“Nature’s operations, as far as we have yet observed them, proceed by inexorable atheistical laws, and every new
discovery of natural laws is a new blow to the tottering dogma of a ‘moral governor’ and mechanical contriver, the
offspring of dark and ignorant ages.”
— E.B. (1851), commentary on John Mackintosh’s “The Logic of Atheism” [2]
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410-12; quote, pg. 414), in: The Reasoner: and Theological Examiner, 10.

Ebeling, Werner
In aquatic thermodynamics, Werner Ebeling (c.1946-) is a German ecological physicist
noted for his 1981 paper “On the Thermodynamics of Irreversible Processes in
Ecosystems”, co-written with German physical oceanographer Rainer Feistel, in which
they develop a top down thermodynamic model of aquatic ecosystems, along the way
introducing concepts such as the dilute solution model. [1]

See also
● Peter Mauersberger

References
1. (a) Feistel, Rainer and Ebeling, Werner. (1981). “On the Thermodynamics of
Irreversible Processes in Ecosystems” (abs), Studia Biophys. 86: 237-44.
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External links

Cover photo to the 2011 English edition of Ebeling
and Feistel's Physics of Self-Organization and
Evolution, in which they employ the equation
overlay method to depict their model. [2]
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Eccles, John
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In hmolscience, John Eccles (1903-1997) was an Australian neurophysiologist noted for
his anti-reductionist views, namely he believed that consciousness is not reducible to
physics. [1] The following is a related creationism-tinged statement by Eccles and Karl
Popper: [2]
“The story of evolution suggests that the universe has never ceased to be creative or
‘intensive’.”
Eccles, as cited by Francis Crick (1995) as one of the rare individuals among scientists,
believed that the idea of a soul is not a myth. [3]

Education
Eccles who studied under extreme reductionist Charles Sherrington at Oxford (19261929), via Rhodes Scholarship, where he completing his PhD.
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Eckermann, Johann
In human chemistry, Johann Eckermann (1792-1854) was a German author noted for
being Goethe's verbal secretary, of sorts, from 1823 until 1832, and joint-editor of his
works thereafter.

Overview
In 1848, Eckermann published his conversations with German polymath Johann
Goethe, which he later documented in Conversations with Goethe (1836-1848). [1]
Eckermann, it seems, did not become acquainted with Goethe until 1823. Specifically,
in 1822, Eckermann wrote a Poetry with Special Allusion to Goethe, whose manuscript
he sent to Goethe in Weimar. Goethe, age 73, then visited Eckermann, age 31, after
which it seems Goethe hired him on as an organizational aid and sort of confidant. [4]
To Eckermann, Goethe entrusted the publication of his Nachgelassene Schriften
(posthumous works) (1832-1833). He was also joint-editor with Friedrich Riemer of the
complete edition of Goethe's works in 40 vols. (1839-1840). [2]

Elective Affinites
On 06 May 1827, Goethe commented to Eckermann the retrospect weight of his Elective Affinities in his mind: [3]
“The only production of greater extent, in which I am conscious of having labored to set forth a pervading idea, is
probably my Elective Affinities.”
On 18 Jan 1827, in conversation with Eckermann, Goethe discussed a letter from Solger to Tieck in which kind words
about his Elective Affinities were spoken on the fine nature of the Architect’s character. Goethe commented on this
letter that: [1]
“These remarks were written as early as 1809. I should then have been much cheered to hear so kind a word about
the Wahlverwandtschaften; for at that time, and afterwards, not many pleasant remarks were vouchsafed be about
that novel.”
Goethe commented to Eckermann, at the end of his life, that:
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“I lived every word of my Elective Affinities.”
(add discussion)
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Ecodynamics
In science, ecodynamics is the study of the dynamics and thermodynamics of ecosystems. The term is similar to
ecological thermodynamics, which is the thermodynamical study of ecosystems.

History
The term “ecodynamics”, as used in ecology, dates back to at least before the early 1980s. French-born British
economist and philosopher Edward Goldsmith used the term in his 1981 article "Thermodynamics or Ecodynamics".
[1] The International Journal of Ecodynamics, launched in 2005, according to its founders, is based on the work of
nonequilibrium thermodynamics works of Belgian chemist Ilya Prigogine. [2]

Goldsmith’s two laws of ecodynamics
In ecodynamics, Goldsmith is known to have argued that thermodynamics does not apply to dynamics of ecosystems
and on this logic positioned two “laws of ecodynamics”, that he wished to set up against the first two laws of
thermodynamics. Goldsmith’s first law of ecodynamics states that: [3]
“Living things seek to conserve their information, structure, and behavior”
Goldsmith's second law of ecodynamics states that:
“Natural systems tend towards stability, not in the direction of entropy or disorder, but towards climax, which must
correspond to ecological equilibrium, a point in which the system ceases to grow.”
(add discussion)

Notes
The term “ecodynamics”, to note, in other contexts is considered as the study of the dynamics and thermodynamics
of economic systems.
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École Polytechnique
In schools of thermodynamics, the École Polytechnique is a French engineering school, founded in 1794, associated
with a number of connected scientists and founders of thermodynamics as well as various heat/force/work concepts,
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principles, and theories derived therefrom.

French school of thermodynamics
All-in-all, the the École Polytechnique is the original birthplace or seedling home of thermodynamics, having been
founded, in part by, French engineer Lazare Carnot, father to thermodynamics pioneer Sadi Carnot, among numerous
other pre-thermodynamics pioneers. Those of significance to have graduated or taught at the École Polytechnique
include Sadi Carnot, a student there in 1812, author of the 1824 Reflections on the Motive Power of Fire (Réflexions
sur la puissance motrice du feu), Gustave Coriolis, a tutor there beginning in 1816, first to coin the term “work” as the
product of force and distance, and Émile Clapeyron, graduate of the school in 1818, author of the 1834 Motive Power
of Heat (Puissance motrice de la chaleur), among others.
The school, originally called the École centrale des travaux publics, was founded in 1794 by French engineer
Lazare Carnot, the father of Sadi Carnot, and French mathematician Gaspard Monge, during the French Revolution, at
the time of the National Convention. Coriolis was the first to employ the name work for the quantity fs or force f
multiplied by distance s. [2] This was sustained in usage by French engineer and mathematician Jean-Victor Poncelet,
a former student (1808-10) and later commandant general (1848) of the École Polytechnique, who adopted the
kilogramme-metre as the unit of work. [3] In the late 1790s, French mathematician and physicist Joseph Fourier was
appointed chair of the École Polytechnique. In 1822 he published his Analytical Theory of Heat (Théorie analytique de
la chaleur), in which he basing his reasoning on Newton's law of cooling, namely, that the flow of heat between two
adjacent molecules is proportional to the extremely small difference of their temperatures, outlined a mathematical
model of heat movement in various directions. [5] In this work Fourier claims that any function of a variable, whether
continuous or discontinuous, can be expanded in a series of sines of multiples of the variable.
French physicist Alexis Petit studied at the École Polytechnique, graduating in 1811, later becoming professor of
physics from 1815 to 1819. He is known for his 1818 publication on the efficiencies of air-engines and steam-engines
and for his discussions with Sadi Carnot on the same subject. One of Petit’s noted students in physics, during the
years 1815-16, was Auguste Comte, the French sociologist and philosopher who is generally credited with having
coined the term sociology and who first outlined the subject of "social physics".

Thomson’s search for Carnot’s Reflections
See main: Thomson’s 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 (Lord Kelvin) 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 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 Isaac Newton. Out of this stimulus, in 1841, at the age of 17, Thomson
wrote his first scientific paper on Fourier’s analysis of heat under the pseudonym P.Q.R., which was submitted to the
Cambridge Mathematical Journal by his father, titled “On Fourier's expansions of functions in trigonometric series”.
[4] Two more papers of similar theme soon followed. [6]
In 1845, after learning of Sadi Carnot’s work through the 1834 paper of Clapeyron, Thomson went to Paris to
work with French chemist and physicist Henri Regnault, a former student (1830) and later chair of chemistry (1840) at
École Polytechnique, and tried to find a copy of Carnot’s Reflections. To his surprise and disappointment there was no
copy in the library of the École Polytechnique, and no Paris bookseller had heard of it or its author. [7]

Mechanical Theory of Heat
By 1850, through Thomson, via Clapeyron, the work of Carnot reached the likes of German physicist Rudolf Clausius.
In a footnote to his 1850 paper "On the Motive Power of Heat", Clausius states: [8]
“I have not been able to obtain a copy of this book [Reflections], and am acquainted with it only through the work of
Clapeyron and Thomson, from the latter of whom are quoted the extracts afterwards given.”
The supposition, in Carnot’s work, that caught Clausius’ attention was the postulate, expressly stated, that “the
quantity of heat remains unchanged” (in the process), which equates to the argument that “no change occurs in the
condition of the working body” (during the work cycle). Conversely, according the view of Clausius, as developed in
the mechanical equivalence of heat, a certain amount of heat would consumed in the working body during an
irreversible passage of heat in the cyclical production of work. These corrections were employed and remolded in
Clausius' famous Mechanical Theory of Heat (1850-1875).
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Ecological economics
In science, ecological economics is the study of the relationships between ecosystems and economic systems in the
broadest sense. [7] Ecological economics, in more detail, is the study of economic systems confined by ecological
awareness, constraints, and scarcities often centered around ways to promote sustainability. The subject of
“ecological economics” is often found intertwined with thermodynamics logic; in the sense of being syncretism of
ecological thermodynamics and economic thermodynamics. [1]

Overview
The 1971-76 work of Romanian mathematician Nicholas Georgescu, according to Japanese economist Kozo Mayumi,
originated the field of ecological economics. [3] Others site American economist Herman Daly, a student of
Georgescu-Roegen, as an originator in the field. [4] It is also argued that the 1975-17 work of English economist
Kenneth Boulding helped to pioneer in the field, having also introduced the concept of entropy in ecological
economics, particularly on the subject of waste material management. [5] In 1989, the journal of Ecological
Economics was launched under the direction of founding editor American ecological economist Robert Costanza. The
1995 book A Survey of Ecological Economics, edited by Rajaram Krishnan, Johathan Harris, and Neva Goodwin, is a
collection of 95 original essays, articles, and response letters written by a wide assortment of noted thinkers, that
seems to be well representative of the field of "ecological economics". [6]

Difficulties
The use and understanding of thermodynamics in this field is often baseless, largely owing to the fact the central
founder of this field is Romanian mathematician Nicholas Georgescu who confused the second law in such a way as
to suppose that fossil fuels are a type of entropy (or material entropy as he put conceived it) that tend to be wasted
in accordance with the mandates of the second law. This has led to many obscure and nearly incorrigible papers,
most written by individuals with nearly no fundamental training or schooling in thermodynamics, on subjects such as
the thermodynamics of recycling. As such, the concept of "entropy" is often found way out of context, e.g. citing the
first law of thermodynamics as the "law of conservation of energy-mass". [2]
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Ecological equilibrium
In ecodynamics, ecological equilibrium is a point or period in time in which the state of an ecological system is at
climax, wherein it ceases to grow. [1] This postulate was put forward in 1981 by French-born British economist and
philosopher Edward Goldsmith, in his opposition to the logic of second law of thermodynamics, dictating that
systems tend towards disorder. [2] In this formulation, Goldsmith equates thermodynamic equilibrium, in
ecosystems, not necessarily as death, but as a climax state in which growth potential is lost.
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Ecological Stoichiometry
In famous publications, Ecological Stoichiometry: the Biology of the
Elements from Molecules to the Biosphere, is a 2002 book, by American
limnologists Robert Sterner and James Elser, noted for being the first
publication to contain the results of the first-ever calculation for the
empirical molecular formula for one average human being, a calculation
done, independently, the following year by American chemical engineer
Libb Thims. [1] In outlining their subject, Sterner and Elser state:
“The stoichiometric approach considers whole organisms as if they were
single abstract molecules.”
They were led to this by studying differences in carbon, nitrogen, and
phosphorous levels in similar species. In their chapter one, as to the human
being, they state that “from the information on the quantities of individual
elements, we can calculate the stoichiometric formula for a living human
being to be”, taking cobalt (Co) as unity: [11]
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. They
concludes “this formula combines all compounds in a human being into a
single abstract ‘molecule’”. They continue, “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”.

2002 book Ecological Stoichiometry, by
American limnologists Robert Sterner and
James Elser; first publication to contain a
calculation of the human molecular
formula.

Calculation history
The term “human molecule”, used to describe a human being as an abstract molecule, dates back to 1869 in the
works of French philosopher Hippolyte Taine. The use of this construct has since been discussed by dozens of thinks
over the years in various fields, ranging from philosophy, to history, to economics. The subject of human
thermodynamics, in fact, was defined, in 1952 by English physicist C.G. Darwin, as thermodynamic study of systems
of human molecules. Not until the turn of the 21st century, however, a period following the appearance of various
human mass composition tables, was the calculation for the molecular formula for the human being done. Two
different, independent, calculations were done, one on April 18, 2000 by Sterner and Elser, who determined the
human being to be an 22-element molecule, using cobalt element found in the lowest amount in the average human,
and one in September 2002 by Thims, who determined the human being to be an average 26-element molecule,
taking vanadium as unity. [2]

Key sections:
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The following are screenshots of the opening section of the book devoted to the 'human molecules' from the
stoichiometric perspective:
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Ecological thermodynamics
In thermodynamics, ecological thermodynamics or “ecology thermodynamics” is the application of thermodynamics
principles and laws, particularly exergy, emergy, energy flow, and entropy, to the study of the states and evolutions
of ecosystems.

History
The use of the concept of energy in the study of ecology came into use in the early 1950s through the works of
Americans ecologist Howard Odum and his brother zoologist Eugene Odum. [1] In 1953, the Odum brothers,
particularly Eugene, wrote the world’s first textbook in ecology, Fundamentals of Ecology, in which they introduced
the first two laws of thermodynamics for application in ecology. [2] Through their writings the Odums introduced a
number of non-rigorous thermodynamic conjectures, such as emergy, embodied energy, the maximum power
principle, energese or "energy systems language", among others. [3] The more general application of
thermodynamics to the study of ecosystems began to emerge in the early 1970s. Pioneers in this developing field
include American ecologist Danish chemical engineer Sven Jorgenson, American chemical engineer Robert Ulanowicz,
American ecologists James Kay and Eric Schneider, and Italian nuclear scientist Corrado Giannantoni, among others.
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Economic cycle
In cycles, an economic cycle refers to a period of
economic growth or expansion followed by a period of
economic contraction or recession, which tend to last
twelve years on average. The following is a 1946
definition of an economic cycle is as follows: [1]
“Business cycles are a type of fluctuation found in the
aggregate economic activity of nations that organize their
work mainly in business enterprises: a cycle consists of
expansions occurring at about the same time in many
economic activities, followed by similarly general
recessions, contractions, and revivals which merge into
the expansion phase of the next cycle; in duration,
business cycles vary from more than one year to ten or
twelve years; they are not divisible into shorter cycles of
Generic diagram of an economic cycle (or business cycle). [4]
similar characteristics with amplitudes approximating
their own.”
In short, an economic cycle refers to one expansion stroke followed by one contraction stroke of one work cycle of an
economic system.

Thermodynamics
In principle, economic cycles, being work cycles of system of economically bound human molecules, should be
quantified via construction of indicator diagrams, in the framework of the James Watt and Emile Clapeyron graphical
style of pressure-volume work calculation methodology of Carnot cycles. In human thermodynamic terms, one day
constitutes one heat cycle of an economic system of humans, wherein the working body of an economy is first put in
contact with a hot body (day sky), which creates an expansion stroke, followed by contact with a cold body (night
sky), which creates a contraction stroke. Daily heat cycles are initiated by the coupling of the spin of the earth to the
spin of the sun to the spin of the Milky Way; all of which is in trajectory to the great attractor at a speed of about 600
kilometers per second.
In some yet clarified way, daily heat cycles, which are integrated in the context of seasonal cycles (four seasons
per year), give rise to economic cycles (12-years per cycle, on average), which in turn are connected to architectural
cycles (architecture) (100-years per cycle, on average), all of which in turn give rise to the cycles of the rise and fall of
civilizations (1,000-years per cycle, on average), which in turn are connected to the mass extinctions, which are
known to occur cyclically ever 26-million years (sloughing hypothesis). [2] A few writers, such as American
philosopher Charles Dyke (1994) or Russian bioelectrochemist Octavian Ksenzhek (2007), to cite two examples, have
touched on the topic of discussing economic cycles in the context of thermodynamic formalism. [3] Others to have
touched on this topic include: Borisas Cimbleris, John Bryant, and Jurgen Mimkes.
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Economic energy
In economic thermodynamics, economic energy is a specific form of energy associated with wealth. [1]

Overview
In 1853, Hermann Gossen, as cited by Thomas Wallace (2009), theorized about economic energy, as follows: (Ѻ)
“The totality of commodities over which a person disposes constitutes his economic energy, his wealth, which
devolves to the benefit of the social whole.”
In circa 1870, Georg Helm conceived a theory of “economic energy”, in a thermodynamic sense, in which, as
summarized by Alfred Lotka (1921), money represents the most fluid form of economic energy. [3] In 1908, Sidney
Reeve, in his The Thermodynamics of Heat Engines, explained adiabatic lines on indicator diagrams via the following
comparison: (Ѻ)
“The process may be perfectly paralleled by a man who goes down town with his pockets full of money. He may not
have been robbed of a cent, yet he may return with his pockets empty; but the supposition is that his arms are full of
bundles which he has purchased. Not a cent has been abstracted from him, yet he has ceased to possess his money;
it has been transformed into another form of economic energy.”
In 1910, Italian economist Emanuele Sella, in his The Life of Wealth, was employing the term "economic energy" [2]
Sella's objective, according to Guido Erreygers (2001), in introducing this term, was to find a representative value
correlative to the "energy", or possibly internal energy, in a basic thermodynamic system.

See also
● Economic entropy
● Economic temperature
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Economic entropy
In economic thermodynamics, economic entropy is conceptual term used in various ways to represent entropy in
economic systems.

Overview
In 1910, Italian economist Emanuele Sella was outlining some type of idea of elementary economic entropy. In 1914,
American mathematical economist Harold Davis, in his 1941 book The Theory of Econometrics, conceptualized the
term "economic entropy" as "relating to or representing the utility of money". [1] Earlier views, however, on the idea
of elementary economic entropy were outlined in 1910 by [4] In cross-over terminology to that of the phraseologies
related to standard entropy, some will argue that each step in the reduction of economic entropy (in the economic
system) is made at the expense of an increase in the entropy of nature (of the surroundings). [2] In other cases, which
seem to have little connection to thermodynamics, completely unfounded definitions can be found. American
mathematical economist Antal Fekete, for instance, states that economic entropy is defined as “the measure of the
disappearance of uncertainty and risk”. [5]
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In modern terms, some have taken an organismic-view of society and have argued that according to the second
law of thermodynamics, it can be deduced that inside of each organism the “economic temperature”, a term coined
by Emanuele Sella (1915), which can be read therefore as wealth and the capacity to absorb it, is distributed
uniformly; but that between different organisms a thermoeconomic diversity (or temperature difference) exists. [3]
Hence, according to author Guido Erreygers, for instance, when such supra-organisms associate, a thermoeconomic
leveling process proceeds and that society has a total economic entropy or “a limit saturation to which the
competition process tends as a result of
the diffusion of the economic
temperature through the organic series”.
[3]
In 1997, Russian-American business
researcher Sergei Darda (Ѻ), in his
“Entropy and Economy”, argued that a
business may be considered as economic
engine that produces a product or a
service, according to which economic
entropy can be calculated as: [6]

Two examples of 1997 economic engine models of Serge Darda. [6]

where NImax is net income of the business and Ce is equilibrium cost to produce a unit of the product or service.
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Economic equilibrium
In hmolscience, economic equilibrium is an instantaneous Gibbs free energy minimum differential, on an energy
landscape of a given economic system, per extent of reaction of that given system.

Thermodynamics
The use of thermodynamics applied to “economic equilibrium” modelling dates, predominately, to the 1858-1912
theories of Lausanne school of physical economics. In 1932, Swiss-French economist Georges Guillaume 1932 PhD
dissertation "On the Fundamentals of the Economy with Rational Forecasting Techniques", co-written with the
"mathematical assistance" of his brother physicist Edouard Guillaume, in which, in critique of the Lausanne school,
they employed thermodynamics, supposedly of the Percy Bridgman variety, to emphasized the possibility of the
existence of “states of equilibrium in economics” (cf. pgs. 68-69), which, according to John Neumann’s 1934 review,
“seem entirely justified”, is an oft-cited early usage of thermodynamics-based economic equilibrium theorizing. [1] In
2003, American physicist and econophysicist Joseph McCauley comments the following: [2]
“Attempts at neo-classical equilibrium economic analogies with thermodynamics go back to Guilluame and
Samuelson. Von Neumann apparently believed that thermodynamic formalism could potentially be useful in
computer theory, for formulating a description of intelligence, and was interested in the possibility of a
thermodynamics of economics. But presented with Guillaume’s work, he criticized it on the basis of the
misidentification of a quantity as entropy.”
The mention of Paul Samuelson here, is reference to his educational background being a product of the Lausanne
school turned Harvard Pareto circle.
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Economic force
In hmolscience, economic force is a physical force, intermediate in complexity between that of the chemical force
(affinity) and the gravitational force (gravity), of some type of electromagnetic force composition, i.e. involving the
exchange of photons between valence shell electrons, related to economic matters or the descriptive operation of
the economy; something that moves an economic agent through unit distance, according to which work is done.

Overview
In 1801, Nicholas-Francois Canard, in his essay-turned-book Principles of Political Economy, gave his view that supply
and demand are ontologically like contradicting physical forces; as summarized by Philip Mirowski (2004): [1]
“Canard wrote down an equation of forces which determined price under nonspecific circumstances. Here the sellers
and buyers were accorded a single function each, which price as the shared variable; psychological need is identified
as the ultimate source of each function; equilibrium is equated with the balance of forces. Unfortunately, all
specification of the sequence of actions by which equilibrium is brought about is absent, in clear analogy with
d’Alembert’s principle in mechanics.”
In the late 1850s, the Lausanne school of physical economics began to form, whose members include: Auguste
Walras, Leon Walras, Vilfredo Pareto, Maffeo Pantaleoni, and Leon Winiarski, the general philosophical aim of which
was to derive a rational mechanics like formulation of political economy; the following is one of the first dialogues in
this direction:
“To create a scientific theory of economics one would need to use differential calculus to derive a ‘science of
economic forces, analogous to the science of astronomical forces’.”
— Auguste Walras (1858), comment to son Leon Walras, then aged 24, during walk [2]

In 1897, Vilfredo Pareto gave the following mechanical-to-sociology comparison table (see: human thermodynamic
variables table), wherein he showed the jump from force as defined by rational mechanics to a conception of force
defined by economic mechanics: [3]
Mechanical phenomenon

Social phenomenon

Given a certain number of solids, we study their relations Given a society, we study the relations of production and
of equilibrium and movement abstracted from the other wealth between men, abstracted from other
properties. We obtain thus a study of mechanics.
circumstances. We obtain thus the study of political
economy.
The science of mechanics is divided into two others. If
The science of political economy is divided into two
we consider inextensibly connected material points we
obtain a pure science, rational mechanics, which studies others. If we consider the homo economicus who acts
in an abstract way the forces of equilibrium and
only as a result of economic forces, we obtain political
movement. The easiest part of science is equilibrium.
economy, which studies in abstract terms ophelimity.
D’Alembert’s principle, considering the forces of inertia, The only part of this which is well known is static
enables the reduction of the dynamic problem to a static equilibrium. There may be a principle for economic
one.
systems analogous to D’Alembert’s, but at present our
knowledge is very poor. The theory of economic crisis
offers an example of dynamic study.
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From rational mechanics comes applied mechanics,
which is a little closer to reality, considering elasticity,
friction, etc.
Real solids not only have mechanical properties of the
phenomena caused by light, electricity and heat.
Chemistry studies other properties. Thermodynamics,
like other sciences, studies some of these properties in
detail. All these sciences constitute the physical-chemical
sciences.

From pure political economy comes applied political
economy, which does not consider solely homo
economicus, but also other models of humankind closer
to reality.
Men and women have other characteristics which are
studies by other particular sciences, such as law, religion,
aesthetics, the organization of society, and so on. Some
of these have quite a high level of development, others
on the contrary, have not. As a whole they constitute the
social sciences.

In 1898, Leon Winiarski published his Essay on Social Mechanics, wherein he described “forces” in a sociological,
political economy, and economic sense, generally via an attraction and repulsion sense of the matter; although, to
note, he used the Clausius inequality, which indirectly assumed the principle of the transmission of work via force in
its formulation.
In 1912, Pareto published his four-volume Treatise on General Sociology, the social Newton term analysis of which, in
respect to force, is as follows:
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
Atom [5] (Ѻ):1+; (Ѻ):0+; (Ѻ):1+; (Ѻ):3+
Affinity [2] (Ѻ):1+; (Ѻ):0+; (Ѻ):1+;
(Ѻ):0+
Entropy [1] (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+
Thermodynamics [6] (Ѻ):2+; (Ѻ):0+;
(Ѻ):2+; (Ѻ):2+

Oxygen [5] (Ѻ):4+; (Ѻ):1+; (Ѻ):0+;
(Ѻ):0+
Hydrogen [3] (Ѻ):V1

_______________________________ ________________________________ ___________________________
________
_________
_______
In respect to the extent Pareto, in this publication, utilized "force" in an economic sense, that is a matter in need of
investigation.

Quotes
The following are related quotes:
“Economic force sets people in motion. We cannot observe this force. A human person's behaviour is a vector of
different forces, of which the economic force is only one. A comparison with Newton's law of gravity is clarifying in
this respect. Only if there is no counter-forces we can see an object fall to the ground. So, too, with the economic
force; only if there are no other forces human behavior is fully determined by economic force. While in the physics
laboratory experiments make the effect of a particular force observable, in economics there is no such thing as a
laboratory.”
— Piet Keizer (2012), “Coordination and Communication”; an extension of Adam Smith like forces in an historical discussion (§3.2:
From Moral Philosophy to Political Economy), according to which the “force” derives from the motivation of an economic subject
to maximize their utility [4]

See also
● Economic pressure
● Social force
● Poli cal force
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External links
● Economic forces – Wikipedia.

Economic molecule
In economic thermodynamics, an economic molecule is oft-used, metaphor-like, definition of a person in an atomic
sense, as in a person viewed as a single "molecule", similar to the term human molecule. The term economics
molecule tends to be used in economics or in discussing economic systems. At the level of economic molecules, a
view often emerges that “life forces” are important in determining the functions and operations of an economy. [1]

Walrus
The term economic molecule or “economic molecules” was a term used in circa 1880 by French economist Léon
Walras to refer to an individual person or to people, particularly in an economic sense. [2] In the 1981 words of
English economist Hazel Henderson: [3]
“[Walras] was an agrarian socialist and wanted to nationalize land, but he talked of humans as ‘economic molecules’
and gave concepts like scarcity scientific definitions analogous to heat in physics.”
The exact publication as to where Walras used this term "molécules économiques" (French) remains to be
determined. In any event, the term is commonly attributed to Walras. In the 2000 words of authors Thomas Prugh,
Robert Costanza, and Herman Daly: [9]
“Homo economicus knows neither benevolence nor malevolence, only indifference. Human beings in this model are
first, last, and always extreme individuals: economic molecules, in the conception of Leon Walras, one of the
founders of modern economics.”
In another section, the state:
“If it no longer makes sense—social, ecological, or political—for us to behave as the economic molecules that
capitalism falsely claims is our instinctive fate, then we can be something else.”
The term economic molecules may have had influence on Walras’ student French-Italian economist Vilfredo Pareto,
who in his social theories later came to speak of people as “human molecules”. [4]

Koopmans
In 1947, Dutch-born American mathematician, theoretical physicist, economist Tjalling Koopmans famous stated that
time has come for us to stop denying the "human molecular hypothesis" and to begin using human molecular theory
in economics:
“While it was long possible and sometimes tempting for physicists to deny the usefulness of the molecular
hypothesis, we economists have the good luck of being some of the ‘molecules’ of economic life ourselves, and of
having the possibility through human contacts to study the behavior of other ‘molecules’.”
Koopmans grew up during a time when many still believed that molecules did not exist. Specifically, it was not until
Koopmans turned sixteen, in 1926, that French chemist Jean Perrin received the Nobel Prize in physics for proving,
conclusively, the existence of molecules, by calculating Avogadro's number using three different methods, all
involving liquid phase systems. First, he used a gamboge soap-like emulsion, second by doing experimental work on
Brownian motion, and third by confirming Einstein’s theory of particle rotation in the liquid phase. [7]
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Nelson | Economic agent = Human molecule
In 1992, American philosopher Alan Nelson’s used Koopmans' famous quote at the opening to his 1992 chapter
“Human Molecules”, after which the idea emerged that Koopmans coined the term “human molecule” in economics,
which is only partially true. To exemplify, the 2009 Oxford Handbook of Philosophical Economics defines the term
human molecule as an "ontologically distinct individual" and states specifically that the term "human molecule" is
“Tjalling Koopmans’ evocative coinage”.

Other
In 1994, arguing that economics can be objective, American philosopher-economist Daniel Hausman stated: [5]
“We have much information immediately at our disposal about our own behavior as economic molecules, if we
would only examine the grounds of our beliefs.”
Likewise, in 1996 American economics historian Thomas Rawski stated: [6]
“The individual choices by rice buyers and factory owners in the economy are like the movement of air
molecules in a balloon … economic molecules in the modern world huddle, of course, in markets, which
gives another sense in which economics is bourgeois, the townsman’s science.”
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Economic pressure
In hmolscience, economic pressure refers to a physics or thermodynamic
stylized reconception of pressure, defined as force per unit area, in
economic terms.

Overview
In 1996, Japanese ecological economist Kozo Mayumi together with Italian
plant scientists Gianni Pastore and Mario Giampietro presented the paper
on “Bio-Economic Pressure as Indicator of Standard of Living”, at the fourth
biennial meeting of the International Society for Ecological Economics,
Boston University, wherein they proposed that bio-economic pressure was
an indicator of development. [1] In 2013, Giampietro, Mayumi, together
with Alevgul Sorman, in their Energy Analysis for a Sustainable Future,
expand on their “bio-economic pressure” concept in terms of a jumble of
layered acronym filled formulas. [2] In 2006, German physicist Jurgen
Mimkes, in his “A Thermodynamic Formulation of Economics” chapter,
discusses “economic pressure” in thermodynamic formula terms. [3] In
2013, Mimkes together with physicists Peter Richmond and Stefan Hutzler
formulated a version of “economic pressure” in a quasi-thermodynamic
equation framework. [4]

A 2012 depiction of economic pressure
used in a an article about the results of
survey which found that over half of
China’s urban residents feel they are under
“high economic pressure” (Ѻ).
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3. (a) Chakrabarti, Bikas K. Chakraborti, Anirban, and Chatterjee, Arnab. (2006). Econophysics and Sociophysics:
Trends and Perspectives (§1: “A Thermodynamic Formulation of Economics” (PDF); §10: “A Thermodynamic
Formulation of Social Science”; economic pressure, pg. 10). Wiley-VCH.
(b) Mimkes, Jurgen. (2006). “A Thermodynamic Formulation of Social Science”, In: Econophysics & Sociophysics:
Trends & Perspectives (pgs. 277 – 308). Bikas K. Chakrabarti, Anirban Chakraborti, Arnab Chatterjee (Eds.). WILEY-VCH
Verlag, Weinheim, Germany.
4. Richmond, Peter, Mimkes, Jurgen and Hutzler, Stefan. (2013). Econophysics and Physical Economics (economic
pressure, pgs. 169-70). Oxford University Press.

External links
● Economic pressure – BusinessDictionary.com.

Economic system
In economic thermodynamics, an economic system is boundaried system comprised of producers, consumers, and
markets, studied or modeled from an open, closed, or isolated perspective. [1] Economic systems tend to be studied
from a statistical thermodynamics point of view, wherein the Boltzmann equation, S = k ln W, tends to be employed,
and efforts are made to find a type of “global energy” function, similar to internal energy. [2]
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Economic Systems” (link) Interdisciplinary Description of Complex Systems, 3(1): 1-16.

Economic temperature

In economic thermodynamics, economic temperature is the extrapolation
of the definition of temperature to economic systems and processes.

Overview
In 1995, Italian economist Emanuele Sella was using the term "economic
temperature". [1] In Sella's model, in his research on the effects of spreading
of competition, he strove to find a generic measure of “economic
conditions” and “value” in place of the standard economic units of money,
work, grain, land, and utility, commonly used by economists. In this
direction, Sella adopted what he called “an ideal measurement, in terms of
economic temperature”, using the following two postulates:
1.
2.

Each organism has its own thermoeconomic degree comparable to
that of any other organism in time and space; this property of the
organism is defined as economic temperature.
The economic temperature of an organism depends on the means
which it possess (or, in a certain sense, its ‘wealth’); on its capacity
to absorb these means (that is to say, in a certain sense, on its ‘need
for wealth’).

In using these postulates, Sella intends to supersede the problem of the
measurement of value: “it is clear … that one can appreciate the economic
temperature of an organism also as a specific value of this organism”. He
Economic temperature scale (in degrees
suggests, however, that “it is advisable not to utilize the term value, which is Greenspan) as defined in 2009 by
Americans engineer Arthur Jonath and
too closely linked to statics.” [1]
psychologist Richard Goldwater.

In 1997, Sergei Darda, in his “Entropy and Economy”, offered new definition
of economic temperature, applying the concept to work of a business that generates income by producing and selling
some products or services, wherein economic temperature defined as equilibrium cost and equilibrium price for
producing and selling a product or a service. [3]] In 2009, Americans engineer Arthur Jonath and psychologist Richard
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Goldwater developed a crude economic temperature scale in what they called ‘degrees Greenspan’, named after
former federal reserve chairman Alan Greenspan who described the dot com era as being in a state of ‘irrational
exuberance (or 7˚G). [2] The reason that just as heat excites molecules, increasing pressure in a container, so to will
desire heat up people, and put pressure on behavior.
See also
● Financial temperature
References
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Economic thermodynamics
In human thermodynamics, economic thermodynamics is the thermodynamic study of the process by which a
country's money and goods are produced and used. [1]

Overview
In 1926, English radiochemist Frederick Soddy's published his famous Virtual Wealth and Debt on thermodynamics in
the economic sense. In the study of thermoeconomics economists use the laws of thermodynamics such as Clausius'
entropy, or the principles of nonequilibrium thermodynamics, such as Prigogine's dissipative structures theory for the
modeling of the activity and forcast of economies. Synonyms include eco-thermodynamics and thermoeconomics. In
a general sense, the argument exists that the science of economic thermodynamics began following the publication
of English-born American economist Kenneth Boulding’s famous 1966 article “The Economics of the Coming
Spaceship Earth” in conjunction with Romanian mathematician Nicholas Georgescu-Roegen’s 1971 book The Entropy
Law and the Economic Process, after which economists became interested in the subject. [11] In 1989, American
economists Daniel Underwood and Paul King stated the connection between thermodynamics and economics as: [12]
“The fact that there are no known exceptions to the laws of thermodynamics should be incorporated into the
axiomatic foundation of economics.”
In 1990, German theoretical ecologist Bengt Mansson wrote out a standard chapter on economic and
thermodynamics in the seven-part textbook series on thermodynamics edited by American chemical
thermodynamicist Ali Mansoori. [14]
Likewise, in 2008 by American physical chemist Thomas Wallace argues: [13]
“If economics is to be considered as a science-based discipline, the principles of physical science, including the laws of
thermodynamics, must be appropriately applied.”
In 2011, German physicist Reiner Kummel, in his The Second Law of Economics: Energy, Entropy, and the Origins of
Wealth, argued that we need to begin to incorporate energy and entropy thinking into economics; his general
derivation and presentation was incorrigible, novice, and essentially baseless. [15]

Related terms
A related term is "biophysical economics" coined by Austrian-born American mathematician and physical chemist
Alfred Lotka in 1924 used to signify the application of biological and physical principles to aid economic analysis. [4]
The related term "bioeconomics" refers to the study of how organisms of all kinds earn their living in nature's
economy, with particular emphasis on co-operative interactions and the progressive elaboration of the division of
labor. [6] Today, the term is used in various ways, from Georgescu-Roegen's thermodynamic analyses to the work in
ecological economics on the problems of fisheries management. [7] The term “econophysics”, described as the use of
statistical mechanics to solve problems in economics, was coined by H. E. Stanley in the mid 90's, to describe the
large number of papers written by physicists in the problems of (stock) markets, and first appeared in a conference
on statistical physics in Calcutta in 1995.

Objections
Although most scientists agree that all physical processes abide by the laws of thermodynamics, there are many
economists and physicists that maintain that the economy is exempt from these laws. In 1972, American economist
Paul Samuelson, who earlier in his career was an avid user of thermodynamic analogies, asserted that: [10]
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“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.”
In 2003, American physicist Joseph McCauley argued that “real financial markets cannot behave thermodynamically”
because “financial markets are unstable, they do not approach statistical equilibrium, nor are there any available
topological invariants on which to base a purely formal statistical mechanics.” [9]
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External links
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Economics
In science, economics is the study of they wealth as what is
produced by humans in order to maintain their existences. [1]

Thermodynamics
The study of economics, in thermodynamics, is called "economic
thermodynamics" or in some cases thermoeconomics.

Econophysics
See main: Econophysics

The use of physics in economics is called econophysics.

Quotes
The following are related quotes:
“Laplace is reputed to have said: ‘give me the equations of motion
Image for the future subject of physicochemical
and I will show you the future of the universe’. Likewise,
economics (see: physical humanities), in a 2013
economists studying the evolution of a large general equilibrium
discussion (Ѻ) about why economics currently isn’t as
system ask only for the equation of motion in order to bring their elegant as the physical sciences.
work to completion.”
— Edwin Burmeister and Rodney Dobell (1970), Mathematical Theories of Economic Growth [2]
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Econophysics
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In economics, econophysics,
which can be compared to
physical economics, physicoeconomics, and or
physicochemical economics, is
the subject of applying
concepts of physics, such as
statistical mechanics, power
laws, etc., to problems in
economics and markets.
“Econophysics is still
unrecognized as science by the
American Physical Society.”
— Joseph McCauley (2009),
Dynamics of Markets [8]
Noted books in econophysics: the 2000 Econophysics: Correlations and Complexity in

In Turkey, the first PhD
Finance, by Rosario Mantegna and Eugene Stanley, the 2006 Econophysics and Sociophysics,
with chapters by German physicist Jurgen Mimkes, e.g. “A Thermodynamic Formulation of
dissertation in the field of
econophysics was completed Social Science”, and the 2012 Econophysics, with an end chapter by Romanians economist
and econophysicist Gheorghe Savoiu and physicist and sociophysicist Ion Siman’s entitled
in 1991 by Necip Cakır at the
University of Bogazici, Istanbul, “Sociophysics: A New Science or a New Domain for Physicists in a Modern University”, both
as published in the 1998 book outline the newly growing science of sociophysics. [8]
Physics and Economics. [4] Cakir currently is a professor of economics and deputy dean at the University of
Bahcesehir. [5]

Etymology
The term "econophysics" was introduced in 1995 by American physicist Eugene Stanley, at the second StatphysKolkata conference in Kolkata (formerly Calcutta), India, to describe the large number of papers written by physicists
in the problems of stock markets. [1] In the paper presented at the meeting, Stanley argued that: [12]
“Behavior of large numbers of humans (as measured, e.g. by economic indices) might conform to analogs of the
scaling laws that have proved useful in describing systems composed of large numbers of inanimate objects.”
(add discussion)

Capelin | Publishing house
Editor Simon Capelin, the physics section editor of Cambridge University Press was an early facilitator of
econophysics; the following quotes attest to thos:
“In 1995, Eugene Stanley coined the phrase ‘econophysics’ at a meeting in India. At about the same time, Yi-Cheng
Zhang and his group introduced the econophysics webpage: unifr.ch/econophysics. Simon Capelin at Cambridge
University Press led the charge by publishing Stanley’s and other econophysics books. His program there is still
strong. Sadly, econophysics, like nonlinear dynamics, was never recognized by the APS as part of physics. American
physics prefers (nonfalsifiable) string theory to falsifiable approaches to social problems. My university offers one of
the only econophysics PhD programs in the world.”
— Joseph McCauley (2008), “Emergence of Finance Theory and Econophysics” [16]

“Through its physics publishing director, Simon Capelin, Cambridge University Press played a pioneering role in the
development of econophysics.”
— Bernard Roehner (2007), Driving Forces in Physical, Biological and Socio-Economic Phenomena [17]

(add discussion)

Econophysics | Physics of finance or Physics of humans?
Nearly all post 1996 econophysics papers are in alignment with the comment that American physicist Eugene Stanley
coined the term "econophysics" at the 1995 second Statphys-Kolkata conference. Beyond this, however, perspective
seems to diverge into two schools of thought, the first group of which, representative of the what might be called the
"Stanley school" applies statistical physics methods, tools, and equations to peripheral aspects and markers, such as
finance and market indices, but NOT to humans themselves. This point of view is summarized by Victor Yakovenko
and Barkley Rosser in 2009 as follows: [13]
“Econophysics does NOT literally apply laws of physics, such as Newton’s laws or quantum mechanics, to humans. It
uses mathematical methods developed in statistic physics to study statistical properties of complex economic
systems consisting of a large number of humans.”
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This might well be called the "conform to analogs" view, wherein one may study a peripheral aspect of humans such
as "money" or a stock price using, for instance, the conservation of energy or statistical mechanics, but speculations
laws of physics applied to humans themselves are skirted around.

McCauley | Econophysics
In 2011, American physicist Joseph McCauley, noted for his 1999-present work in attempting to falsify invisible hand
based stable equilibrium theory, head of UC Houston "econophysics department", one of the big three American
schools of econophysics, gave his opinion that none of the following are econophysicists:
Thims' 2011 List of Greatest Econophysicists

1. Léon Winiarski (1894) – explains socioeconomics via Clausius and Lagrange.
2. Thomas Hobbes (1651) – uses mechanics to explain society.
3. Dimitris Keranis (2005) – argues that the Gibbs function governs economic
activity.
4. Emanuele Sella (1910) – was one of the first to discuss economic
temperature via Clausius.
5. Julius Davidson (1919) – argues that economics activity is an equilibrium
adjusting reaction.
6. Frederick Soddy (1911) – gave Clausius-based Cartesian economics
lectures.
7. Thomas Wallace (2009) – outlines a mechanistic-thermodynamics based
socioeconomics.
8. Nicholas Georgescu (1966) – outlines a free energy/bound energy material
resource theory.
9. Philip Mirowski (1984) – a very critical physical economics historian.
10. Philip Ball (2001) – is a modern citation linchpin of social physics and
econophysics.

“There are no econophysicists in
that list.”
— Joseph McCauley (2011),
Econophysics Forum thread comment
[14]

(add discussion)
At this point there seems to be some terminology confusion? If someone who writes an article entitled “One of the
Physical Foundations of Economics”, such as American economist Julius Davidson, is not writing in the field of
“econophysics”, as McCauley sees things, than what field of science is he or she writing in? Possibly, we might well
label Davidson as a “physical economist” working in the field of “physical economics”, but whatever the case this
seems to be a semantic issue in need of reconciliation. If McCauley defines econophysics as the physics of finance,
then he should rename his department as “financial physics” in the same manner as the field of financial
thermodynamics is defined as the thermodynamics of finance. The alternative school of thought view, one which
generally tends to cull from theorists that predate the 1995 Stanley usage of the term econophysics, is that wherein
physics concepts and laws are applied to the study of the economic world AND to humans under the assumption that
humans behave like particles, electrons, atoms, or molecules. Romanian socioeconomic physicists Gheorghe Savoiu
and Ion Siman summarize their perspective of the econophysics as follows: [4]
“Econophysics was from the beginning the application of the principles of physics to the study of financial markets,
under the hypothesis that economic world behaves like a collection of electrons or a group of water molecules that
interact with each other, and the econophysicists are always considered that, with new tools of statistical physics,
and the recent breakthroughs in understanding chaotic systems, they are making a controversial start at tearing up
some perplexing economics and reducing them to a few elegant general principles with the help of some serious
mathematics borrowed from the study of disordered materials.”

Econo-thermodynamics
The subject of econophysics, as defined by Stanley, in a 2000 article co-written with Italian econophysicist Rosario
Mantegna, to note, seems to make little use of thermodynamics. [2] In 2000, Russian-born American physicist Victor
Yakovenko began promoting econophysics, using thermodynamics, in some sense, about America. Others, such as
Jurgen Minkes, incorporate a good deal of thermodynamics in their version of "econophysics". [3] In 2006, German
solid-state physicist Jurgen Mimkes presented at on of the first focus sessions hosted by the American Physical
Society: [9]
“Physicists often model economic interactions like collisions of atoms in gases: by interaction one agent gains, the
other loses. This leads to a Boltzmann distribution of capital, which has been observed in wealth distributions of
different countries. However, economists object: no economic agent will attend a market in which he gets robbed!
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This conflict may be resolved by writing basic laws of economics into terms of calculus. In these terms the daily
struggle for survival of all economic systems turns out to be a Carnot cycle that is driven by energy: heat pumps and
economic production depend on oil, GNP and oil consumption run parallel for all countries. Motors and markets
are based on the same laws of calculus (macro-economics) and statistics (micro-economics). Economic
interactions mean exploiting a third party (nature) and are indeed close to robbing! A baker sells bread to his
customers, but the flour comes from nature. Banks sells loans to investors, but the money comes from savers. Econothermodynamics is a thrilling new interdisciplinary field.”
In 2009, philosopher Michael Mannino, in his article “Econophysics: A New Paradigm”, traces the subject of
econophysics back to Adam Smith’s view that Newtonian mechanics and classical physics are the model for all social
and economic phenomena. [6]

American econophysics schools
See main: American school of econophysics

In the 2000s, fledgling econophysics
schools and or groups began to emerge
at the UC Davis (person, date), University
of Maryland (Victor Yakovenko, c.2000),
where the Maxwell-Boltzmann
distribution is used, and University of
Houston (Joseph McCauley, c. 2005). A
2013 econophysics course (physics 250)
at UC Davis entitled "Econophysics: the
Above: German econophysics PhD German Lars Seemann’s 2011 power point
Statistical Physics of Financial Markets"
style definition of econophysics, a student at the University of Houston's
econophysics program since 2007, which he defines economics plus physics. [7]
taught by geophysicist John Rundle,
Right: the 2010 Econophysics: an Introduction by Sitabhra Sinha, Arnab
based primarily on Rosario Mantegna
Chatterjee, Anirban Chakraborti, and Bikas Chakrabarti. [11]
and Eugene Stanley's 2001 An
Introduction to Econophysics; along with
some earlier work by German physicist Dietrich Stauffer [10]

Synonyms
In the Minkes' version of econophysics, synonyms would include: thermoeconomics and economic thermodynamics.
Of these terms, only "economic thermodynamics" clearly embodies the specific meaning: the study of economic
systems or economic processes using thermodynamics; whereas thermoeconomics can sometimes be found used in
the sense of: the economics of specific industrial or factory processes, e.g. the monetary factors involved in methane
production (i.e. a subject having nothing to do with people); and per above, econophysics, can often not employ
thermodynamics logic at all. Another term is Philip Parker's 2000 term "physioeconomics", a mixture of physiology,
neuroanatomy, physics, thermodynamics (a bit), and economics.
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Eco-thermodynamics
In thermodynamics, eco-thermodynamics is a synonym for the science of economic thermodynamics, coined in 1995
by American mathematical physicist Robert Ayres, referring to the study of economic systems according to the first
and second law of thermodynamics. [1] The quantity of prominence, in this version of economic thermodynamics, is
exergy. The quantity exergy is preferred over the entropy concept because the latter contains, in his Ayres’ own
words, too much “mystical baggage”. [2]
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(b) Ayres, Robert U. Ayres, L.W., Martinàs, K. (1995). “Eco-thermodynamics: Exergy and Life Cycle Analysis.” Working
Papers, No. 96/04/EPS, Fontainebleau: INSEAD.
(c) Robert U. Ayres – Encyclopedia of Earth.
2. Arons, Jakob de Swaan, van der Kooi, Hendzer, and Sankaranarayanan. (2004). Efficiency and Sustainability in the
Energy and Chemical Industries, (ch. 18: Economics, Ecology, and Thermodynamics, pgs. 257-84, esp. 263). CRC Press.

Ectropy
In science, ectropy is an entropy antonym, conceptualized by some as a synonym or derivative of negative entropy or
negentropy, loosely defined as the effect of ordering or a hypothetical organizing force. [1] The term was coined in
1910 by German physicist Felix Auerbach. [2] In modern terms, ectropy has come to be defined as the ability of living
systems to use the environmental substances, rich in easily released energy, to maintain a given level of entropy and
even to lower it. [3] In mathematical thermodynamics, ectropy has come to be defined as a measure of the tendency
of large-scale dynamical systems to do useful work and grow more organized. [4]

Overview
The seed of the term 'ectropy' originated in the 1900 book Entropie der Keimsysteme und erbliche Entlastung
(Entropy of Germ Systems and Hereditary Discharge) by German writer Georg Hirth. [7] French philosopher Henri
Bergson used the term ectropy, in circa 1906, believing that life-phenomena were exceptions to “ectropy”, a kind of
anti-entropy or chaos-to-order principle. [8] Influenced by Hirth, in the 1910 book Ektropismus oder die physikalische
Theorie des Lebens (Ectropy and Physical Theory of Life), German physicist Felix Auerbach is said to have coined the
term, in a dominant sense, when he compared the entropy of inert matter to what he called the “ectropy” of living
form, linking it to the evolution and development of life. [2] The the English version of the term “ectropy” was first
used in the 1947 Brussels symposium Problemes de Philosophie des Sciences (Problems of the Philosophy of Science)
where, following a mention of Austrian physicist Erwin Schrödinger’s 1944 theory that metabolism is fundamentally
neither an exchange of matter now of energy but of entropy, one of the group stated that “let us use the term
ectropy for minus entropy”. [5] The term was soon used in a similar sense by many others in the years to follow.
In 1972, author Edward Haskell argued that the term ectropy was suggested by American philsopher Willard Quine in
the 1969 Twenty-first Anniversary Symposium of the Council for Unified Research and Education. Specifically, Haskell
stated that "this term was suggested by W. V. Quine in discussions following this symposium: Entropy, he pointed
out, is Greek for turning in; the opposite term should therefore be the Greek for turning out, namely ectropy." [5]
Likewise, in 2005, authors Haddad, Chellaboina, and Nersesov suggest that the word "ectropy" comes from the Greek
word εκτροπη (εκ and τροπη) for outward transformation and that it is the literal antonym of entropy (εν and τροπη)
signifying an inward transformation. [6]

See also
● Anti-entropy difficulties
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Eddington, Arthur
In thermodynamics, Arthur Eddington (1882-1944) was an English mathematician,
astronomer, and physicist notable for his laymanized discussions of thermodynamics
and time, beauty, order and disorder, purpose, chance, anti-chance, etc.

Nature of the Physical World
In 1928, Eddington published his Gifford Lectures turned book The Nature of the
Physical World, in which, in his famous chapter four "The Running-Down of the
Universe", he introduced a number of terms such as the time’s arrow (or arrow of
time), entropy-clock, the “shuffling cards model of entropy", the association between
entropy and beauty, among various famous thermodynamics quotes. [1] The focus of
the lectures was to introduce philosophical outcomes of the recent developments in
the theory of relativity, quantum theory, and progress in the principles of
thermodynamics. Being that both the course and the book were intended for general
audiences, the popularity of many of its conceptions has had a great following. The
coining and use of the neo-modern term “Entropy Law” by Romanian mathematical
economist Nicholas Georgescu-Roegen beginning in 1970 is one of many examples. [2]

New Pathways in Science
In 1935, Eddington published his Cornell University Messenger Lectures turned book New Pathways in Science,
wherein he seemed to imbibe Maxwell’s demon with conscious purpose, describing him as a sorting agent:
“The way in which conscious purpose might intervene was pointed out by Clerk Maxwell who invented a famous
sorting demon.”
Eddington, later also ruminates on whether Maxwell’s demon would be ‘baffled’ by Werner Heisenberg’s uncertainty
principle (see also: Filon-Pearson demon)

Education
Eddington was the first person ever to win first wrangler as a second-year student at Cambridge.

Quotes
The following are noted quotes from his Gifford Lectures:
“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.”
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Eddington rule
In science, Eddington rule is the following logic:
“If your theory does not conform to the second law, you will collapse in deepest humiliation.”
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This generally-accepted iron-clad guideline on how to classify pet theories and newly discovered experimental
findings on whether the fledgling theory, observation, or finding is in agreement or not with the second law of
thermodynamics. If the theory is not in agreement with the second law, it will have no choice but to collapse into the
deepest of humiliation. This rule was stated by English astronomer Arthur Eddington in 1927 during his Gifford
Lectures at the University of Edinburg as follows:
“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.”
This quote was first published in Eddington’s famous 1928 book The Nature of the Physical World. [1]

Black holes
One of the famous examples of the usages of this rule was the prediction of Hawking radiation by Stephen Hawking,
when he found then-established experimental data and models of black holes that did not seem to agree with the
second law. Sure enough, Hawking held-fast to an unwritten form of the Eddington rule, and sure-enough it paid off
and radiation coming out of black holes was discovered.

Evolution
In grasping at attempt to reconcile evolution with entropy, there have been numerous attempts by laythermodynamicists, seemingly completely unaware of the Eddington rule, to formulate concepts that are said to be
"counter to entropy" or run opposite to the second law, such as: 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, genopsych, among others. To
quote one example, representative of all of these, 'syntropic' is a term, conceived by Italian mathematician Luigi
Fantappié, in the 1940s, is said to describe phenomena governed by a force, opposed to entropy, which attracts living
systems towards higher levels of organization and order. All of these have resulted in humiliation and redicule.
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Edgeworth, Francis

In human physics, Francis Edgeworth (1845-1926) was Irish mathematical economist
noted for his 1881 Mathematical Psychics: an Essay on the Application of Mathematics
to the Moral Sciences, in the first part of which he attempts to meld utilitarianism
(principle of maximal happiness) with the Lagrangian-Hamiltonian description of the
energy of a system (principle of maximum energy), along the way citing and discussing
the ideas of thinkers, including: Henry Sidgwick (1838-1900), and his ethical hedonism
theory, Jeremy Bentham, Stanley Jevons, among others, all done in aims to outline or
make a calculus, i.e. minima or maxima calculation, based model of the humanities, or
what he calls “utilitarian calculus”.

Catallatic molecules | Neuter atoms
Edgeworth, in his Mathematical Psychics (pgs. 30-31), mentions the science of
catallactics (Ѻ), or the “science of exchanges”, as Richard Whately (1831) defines it,
being the proper name for political economy (Ѻ), then states the following rather
peculiar passage:
“The catallactic molecule is compounded, when we suppose the Xs and Ys dealing in respect each of several articles
with several sets of Zs, As, Bs, etc.; a case solved by Walras.”
This blurry passage would seem to imply that the people (Xs and Ys) bound into an exchange market, buying and
selling commodities (Zs, As, Bs, etc.) would constitute some type of economic molecule bound via the exchange
forces of buying and selling, or something along these lines? This, according to William Henderson (2006), is some
type of hydrodynamic analogy, being that Edgeworth goes on in latter passages (pgs. 40 and 48, which refer by to
hydrodynamics, pg. 5) to speak of “neuter atoms”, and “jumbles of catallactic molecules”, etc. (Ѻ)

End and means
Edgeworth, in his introduction, gives the following overview, which seems to be the gist argument of his theory: [1]
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“The central concept of utilitarian calculus is greatest happiness, the greatest possible sum-total of pleasure summed
through all tie and over all sentience [in which] mathematical reasoning are employed partly to confirm Sidgwick’s
proof that greatest happiness is the end of right action; partly to deduce middle axioms, means conducive to that
end.”
Here, firstly, we see the Achilles’ heel—or deadly weakness in spite of overall strength, which can actually or
potentially lead to downfall—in Edgeworth's argument, namely the assumption that there is difference between socalled "right" and "wrong" action, and that that right action is that which leads to total sentient being happiness;
which, again, leads to further weakness in theory, namely were is the boundary of total sentient being existence
"summed over time", as Edgeworth puts it? Secondly, we are reminded of Aldous Huxley’s 1937 Ends and Means: an
Inquiry into the Nature of Ideals, who addresses the so-called happiness issue in rather frank terms as follows:
“The moral argument for theism may be very briefly summed up as follows. Moral action aims at the realization of
the highest good. The highest good cannot be realized except where there is a virtuous rational will in persons and a
world in which this virtuous rational will is not thwarted—a world where virtue is united with happiness. But it is a
matter of brute empirical fact that, in the world of phenomena, the most virtuous are not necessarily the happiest
and that the rational will is not always that which gets itself done. It follows therefore that the union of virtue and
happiness, without which the highest good cannot be realized, must be effected by some power external to
ourselves, a power which so arranges things that, whatever partial and temporary appearance may be, the total
world order is moral and demonstrates the union of virtue with happiness. Those who oppose this argument do so,
first, on the ground that it is merely a piece of ‘wishful thinking’, and, second, that words like ‘virtue’, the ‘good’ and
all the rest have no definite meaning, but change from one community to another.”
Huxley, goes on to arrive, after citing Benedict Spinoza’s views on happiness, at alternative conclusions, namely a
meaninglessness philosophy. [8]

Sentients
Edgeworth then states that this summation applies to all “sentients”, supposedly defined as entities responsive to or
conscious of sense impressions, aware, and or finely sensitive in perception or feeling, and “classes of sentients”, i.e.
sentients grouped or classified by their level of ability to experience more or less pleasure, e.g. imagination or
sympathy, and less pain, e.g. fatigue, than others. While this side steps the life/non-life divide issue, which is
imaginary, according to the defunct theory of life, we are still left with the sentient/non-sentient divide, which has
issues of its own. Edgeworth, to note, also clarifies the above with the following:
“There is no presumption that equality of circumstances is the most felicific arrangement; especially when account is
taken of the interests of posterity.”
Namely, the note that equality will not always lead to the greatest happiness; a realization certainly felt in the
Marxism-based varieties of society and government attempted in Russia, from 1917 rise of Vladimir Lenin, and the
implementation of a theoretical Marxism based government, resulting in the infamous bread lines, to the collapse of
the 1980s collapse of the Soviet union. (Ѻ)

Mathematical Psychics
In 1881, Edgeworth published his Mathematical Psychics: an Essay on the Application of Mathematics to the Moral
Sciences, an application of mathematics to the moral sciences, wherein he 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: [1]
“'Mecanique sociale' may one day take her place along with 'mecanique celeste,' throned each upon the doublesided 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
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constitute the foundations and uniformity of physics.” [2] Edgeworth argues that mathematical psychics, or rather
‘psychological mathematics’ (or mathematical psychology) in a modern sense, can be divided into pure and applied,
wherein he attempts formulation on concepts such as a quantity of pleasure, principles of maximum energy, and a
calculus of feeling, among others. Edgeworth cites William Thomson and Peter Tait’s Treatise on Natural Philosophy,
which seems to be the backbone of the book. In a mention of the second law of thermodynamics, he cites James
Maxwell’s Theory of Heat. In 1915, Edgeworth, in his “Recent Contributions to Mathematical Economics”, discussed
the economic views of Henri Poincare as being in alignment with Vilfredo Pareto. [7] Philosopher historian Robert
Heilbroner summarized Edgeworth as such: [5]
“Edgeworth’s simplification was this assumption: every man is a pleasure machine. Jeremy Bentham had originated
the conception in the early nineteenth century under the beguiling title of Felicific Calculus, a philosophical view of
humanity as so many living profit-and-loss calculators, each busily arranging his life to maximize the pleasure of his
psychic adding machine. To this general philosophy Edgeworth now added the precision of mathematics.”
Greek economists Stavros Drakopoulos and Ioannis Katselidis summarize Edgeworth’s contribution as such: [3]
“Edgeworth represents the highest point of classical physics influence to the development of mainstream economic
methodology. Edgeworth’s close parallelism between celestial and social mechanics expressed in his analogies
between utility and energy and the principle of utility maximization to maximum energy, are important indications of
the physics scientific ideal for economics.”

Soul
Edgeworth had the following to say on the concept of the soul: [4]
“The application of mathematics to the world of the soul is countenanced by the hypothesis that pleasure is the
concomitant of energy. Energy may be regarded as the central idea of mathematical physics; maximum energy the
object of principal investigations in that science. By aid of this conception we reduce into scientific order physical
phenomena, the complexity of which may be compared with the complexity which appears so formidable in social
science.”

Education
Edgeworth is said to have had a photographic memory and could repeat numerous passages from Milton, Pope,
Virgil, and Homer in his old age. He knew Greek, Latin, German, Italian, and Spanish. Edgeworth, supposedly, owned
very little books, preferring to do his reading at the public library. [6] Edgeworth studied ancient and modern
languages at Trinity College, Dublin and Balliol College, Oxford. In 1869, about to graduate from Oxford, in response
to an obscure question during his finals, he is reported to have said “shall I answer briefly, or at length?”, and then
spoke for half an hour. [6] Following college, described as a ‘voracious autodidact’, he taught himself mathematics
and economics. In 1877, he completed a law degree in London. In the 1888, he became the chair of economics at
King’s College London and in 1891 professor of political economy at Oxford University.

Quotes
The following are other noted Edgeworth quotes:
“The invisible energy of electricity is grasped by the marvelous Lagrange, via Maxwell; the invisible energy of pleasure
may admit a similar handling.”
— Francis Edgeworth (1883), Mathematical Psychics (pg. 13) [9]

“The energy generated by pleasure force is the physical concomitant and measure of the conscious feeling of
delight.”
— Francis Edgeworth (1881), Mathematical Psychics (pg. 13)
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Edinburgh school of thermodynamics
In thermodynamics schools, the Edinburgh school of thermodynamics is the school of thermodynamics thought
centered around the Edinburgh University, Scotland, and the Edinburgh Philosophical Society, through the
particularly the synergy of James Maxwell and Peter Tait, from the late 1840s and into the 1860s. Also connected to
this school of logic are William Hamilton and James Forbes, among others.

Maxwell-Tait
In 1841, at age 10, Irish physicist James Maxwell entered the Edinburgh Academy, the best school in Scotland, where
he met mathematical physicist Peter Tait, who would become his life-long friend.

Thomson-Maxwell
During this period, Maxwell began friends with Irish physicist William Thomson, the central person of the Glasgow
school of thermodynamics. Specifically, in circa 1846, Maxwell made visits to his cousin Jemima who was living in
Glasgow. She had recently fell in love with and married Glasgow mathematics professor Hugh Blackburn and
Blackburn, in turn, was friendly with the newly appointed Glasgow professor of natural philosophy, Scottish physicist
William Thomson, recently appointed professor in 1846 at the age of 22. Thomson saw at once that the young
fifteen-year-old Maxwell rare gift and the two struck up a friendship that lasted a life-time. [1]
In 1847, at age 16, Maxwell entered the University of Edinburgh. In 1860, Maxwell published his “Illustrations on the
Dynamical Theory of Gases”, an elaboration of Berlin school of thermodynamics founder German physicist Rudolf
Clausius’ 1857 paper "On the Nature of the Motion we Call Heat", taking into account not only the average speeds of
particles, but a graph of the distribution of speeds of the particles at any given temperature, which can be said to be
representative of the core start date of the Edinburgh school.

Thomson-Tait
With Thomson, Tait co-authored the 1867 Treatise on Natural Philosophy, a seminal energy physics textbook. It was
important for establishing energy within the structure of the theory of mechanics. [2] The following year, Tait wrote
the short 128-page A Sketch of Thermodynamics, in which he expanded on his 1864 articles “Dynamical Theory of
Heat” and “Energy” published in the North British Review. [4] This was one of the first publications to discuss, in large,
the "history of thermodynamics". [3]
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Maxwell-Gibbs
Gibbs had a mailing list of over 300 of the world’s greatest
scientists, to which, it has been said, he sent his publications
to. At some point during the years 1873-1878, Gibbs had sent
Maxwell his three papers On the Equilibrium of
Heterogeneous Substances, and it is said that Maxwell was
the first to recognize the genius of Gibbs' work and
thereafter became a promoter of his chemical
thermodynamics theories in Europe. One of Gibbs’
biographers, J. G. Crowther, remarked that Maxwell became,
in effect, Gibbs’ “intellectual publicity agent”.
One interesting anecdote occurred during a visit to
Cambridge University, where Maxwell was a professor, in the
years circa 1873-78, the president of Yale (likely Reverend
Noah Porter, president from 1871 to 1886) inquired about
possible people to promote at Yale. [4] The famous Scottish
physicist, James Maxwell immediately suggested Gibbs. At
Plaster bust of the thermodynamics surface for water
this time there was also a socially rather prominent
made by Maxwell in 1875, based on Gibbs 1873 graphical
individual, named Alan Gibbs, at Yale. Thus, the president
replied with pleasure. "Oh, you mean Alan Gibbs." "No! No!" thermodynamics papers, and sent to Gibbs as a gift.
answered Maxwell; "Willard Gibbs." The president's reply
was: [5]
“Well, but he is a nobody. He just sits in his room and writes.”
This explains how Maxwell worked to connect Gibbsian school to both the Edinburgh school, the Glasgow school,
England in general, via Cambridge, wherein his work reached the hands of Clausius, and the Berlin school, who began
to cite Gibbs in the circa 1875.
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Edison, Thomas
In hmolscience, Thomas Edison (1847-1931) (IQ:185|#72) (CR:40|#93) was an
American inventor, an oft-ranked greatest engineer ever, and milk and genius
consumer, noted for his 1910 straight-from-shoulder answers to religious queries, in
respect to his belief system, a subject about which scientists and engineers tend to be
very taciturn.

NY Times | Immortality interview | 1910
See main: Edison on the soul

On 26 Aug 1910, noted reserve energy theorist and The Varieties of Religious
Experience (1902) author Harvard psychologist William James met his reaction end
(died). Shortly thereafter, following alleged reports of the reappearance or
‘manifestation’ of James’ soul on earth, New York Times journalist Edward Marshall
sought out Edison, then aged 63, to clarify the matter, the aim of which he explains as
follows: “The newspapers have been teaming with the subject. The psychic researchers
are even now quarreling bitterly over it. The public is puzzled. Therefore, I turned to
Edison, who has solved for us so many puzzling problems. The existence of the soul, of life after death, has lately
become largely a scientific question. Professor James, who, if not a confessed spiritualist, was very close to the
boarder, worked wholly along scientific lines. No one has studied the minutiae of science with greater care than
Edison. I determined, therefore, to find out what were his conclusions. And the result , as I have said, was amazing,
fascinating.” [1]

Other
Edison’s only foods were milk and the occasional glass of orange juice (see: milk and genius). [2]
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Quotes
The following are other related quotes:
“My mind is incapable of conceiving such a thing as a soul. I may be in error, and man may have a soul; but I simply
do not believe it.”
— Thomas Edison (date), “Do We Live Again”? (Ѻ)
“Religion is all bunk.”
— Thomas Edison (date) [3]

See also
● Goethe on the soul
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Edison on the soul
In hmolscience, Edison on the soul refers to
American inventor Thomas Edison’s
statements, opinions, and or dialogues on the
concept of the soul and or its residual
theories.

1910 inteview
On 26 Aug 1910, noted reserve energy
theorist and The Varieties of Religious
Experience (1902) author Harvard
psychologist William James met his reaction
end (died). Shortly thereafter, following
alleged reports of the reappearance or
‘manifestation’ of James’ soul on earth, New
York Times journalist Edward Marshall sought
out Edison, then aged 63, to clarify the
matter, the aim of which he explains as
follows: “The newspapers have been teaming
with the subject. The psychic researchers are Top section from the 1910 New York Times interview of Thomas Edison on
the soul and his views about religious matters and life and death, following
even now quarreling bitterly over it. The
the recent passing of William James and supposed whereabouts of his soul.
public is puzzled. Therefore, I turned to
[1]
Edison, who has solved for us so many
puzzling problems. The existence of the soul,
of life after death, has lately become largely a scientific question. Professor James, who, if not a confessed spiritualist,
was very close to the boarder, worked wholly along scientific lines. No one has studied the minutiae of science with
greater care than Edison. I determined, therefore, to find out what were his conclusions. And the result , as I have
said, was amazing, fascinating.”
On 2 Oct 1910, the New York Times published the interview dialogue, between journalist Edward Marshall and
Edison; the noted segments of the queries and comments are as follows:
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Edison: “I cannot believe in the immortality of the soul. Heaven? Shall I, if I am good and earn reward, go to heaven
when I die? No – no. I am not ‘I’ – I am not an individual – I am an aggregate of cells.”
Edison: “No, all this talk of an existence for us, as individuals, beyond the grave is wrong. It is born of our tenacity of
life—our desire to go on living—our dread of coming to an end as individuals. I do not dread it, though. Personally I
cannot see any use of a future life.”
Marshall: “But the soul!” [I protested] “The soul—.”
Edison: “Soul? Soul? What do you mean by soul? The brain?”
Marshall: “Well, for the sake of argument, call it the brain, or what is in the brain. Is there not something immortal of
or in the human brain—the human mind?”
Edison: “Absolutely no! 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.
Edison: “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: “If a man has a strong will he can force his brain to do this thing or that—make this effort, abstain from
making that one. Is the will a part of the brain? I do not know. It may or it may not be. The will may be a form of
electricity, or it may be a form of some other power of which we as yet know nothing. But whatever it is, it is
material; on that we may depend.
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.”
Edison: “Because we are as yet unable to understand it, we call it immortal. It is the ignorant, lazy man’s refute. There
are plenty of savages, you know, who still call fire immortal. That is because they are underdeveloped, and are too
lazy and ignorant to change their present state. This speculative idea of immortality needs but to be analyzed to fall
whole to the ground.”
“Mendeleev is dead”, looking at a personal signed photograph of the chemist, “Now where is his will? He was a very
great man. His will has the greatest part of him. What has become of that will? I don’t know.”
Toward the end of the interview—following a rather interesting story, concerning the possible future development of
"extra senses", e.g. like homing pigeons have, about a wandering Jew like mindreading visitor (though this may have
been billet reading trickster Bert Reese (Ѻ), see: second interview) who came to his laboratory, answering Edison’s
secretly written question on paper: “Is there anything better for a storage battery than nickel-hydroxide?”, with the
response: “No, there is nothing better”, and abruptly leaves—we find:
Marshall: “Shall we, in the course of time, discover life’s actual source?”
Edison: “Oh, I don’t know. Those things are pretty small. Too small to find , perhaps. The world, you know, and the
universe, are full of the infinitely small as well as the infinitely great. We are, as I said early in this talk, all aggregates.
To get us down to the ultimate division—to trace life down to its ultimate source—well—I don’t know—.”
Edison then mentions the “ultra-microscope”, Brownian motion, and how someday we might or might not see an
actual molecule.
On 15 Oct 1910, in communication to H. Toyer, in a followup defense of this interview article, Edison stated: [2]
“You have misunderstood the whole article, because you jumped to the conclusion that it denies the existence of
God. There is no such denial, what you call God I call Nature, the Supreme intelligence that rules matter. All the
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article states is that it is doubtful in my opinion if our intelligence or soul or whatever one may call it lives hereafter as
an entity or disperses back again from whence it came … scattered among the cells of which we are made.”
Likewise, in a Nov 9 communication to Joseph P. Smithers, Edison stated:
“As far as my observations extend I am compelled to believe in the existence of a supreme intelligence and that while
man is immortal through propagation of the species if not interfered with by a catastrophe I cannot see that his
personality is immortal.”

Thomson rebuttal | Response | 1911
In Jan 1911, a followup clarification interview, with Edward Marshall, published in The Columbian Magazine,
following attacks by American physician and Christianity scholar William H. Thomson, along with those found in the
statement that "hundreds of columns of newspaper comment have been printed, at least two books have, in the few
weeks which have elapsed, been issued in pamphlet form upon the subject, the inventor's mail has reached a
magnitude which quite appalls him; bitter criticism and enthusiastic praise have both been offered to him, the
criticism sometimes joined with threats, the praise linked often with excited adulation", Edison stated: [3]
Edison: “I have never seen the slightest scientific proof of the religious theories of heaven and hell, of future life for
individuals, or of a personal god.”
Edison does aver, to note, that he concedes his belief that Jesus Christ was a real person
(add discussion)

Quotes
The following are other related quotes:
“My mind is incapable of conceiving such a thing as a soul. I may be in error, and man may have a soul; but I simply
do not believe it.”
— Thomas Edison (date), “Do We Live Again”? (Ѻ)
“Religion is all bunk.”
— Thomas Edison (date) [4]

See also
● Do atoms have souls?
● Goethe on the soul
● Einstein on the soul
● Heisenberg on the soul | Heisenberg-Pauli dialogue
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Edsall, John
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In science, John Edsall (1902-2002) (CR=5) was an American chemist, specializing in:
physical chemistry, biochemistry, protein chemistry, and bioenergetics, noted for his
1970s and 1980s publications on bioenergetics and biothermodynamics.

Overview
In 1974, Edsall, in his “Some Notes and Queries on the Development of Bioenergetics”,
attempted a short history on the founding fathers of physical chemistry, with focus on
bioenergetics, wherein he points out, among other things, how American physical
chemist Gilbert Lewis worked as an instructor at Harvard for a year before taking a
traveling fellowship, studying under the physical chemists Wilhelm Ostwald at Leipzig
and Walther Nernst at Göttingen. [1]
In 1983, Edsall, together with Hanoch Gutfreund, published Biothermodynamics:
the Study of Biochemical Processes at Equilibrium, wherein they discusses the history
and biological processes of thermodynamics; theoretical aspects of thermodynamic
principles which aid in understanding biochemical processes; and the interpretation of
data obtained from biochemical reactions, ligand binding, and calorimetric measurements on biological systems. [2]

Quotes
The following are representative quotes:
“How much of the work of Gibbs is still untapped—relations that may be of chemical and biochemical importance—
we cannot tell. It is interesting to remember that Gibbs had formulated the principle of Donnan equilibrium in 1876
thirty five years before Donnan. Nobody recognized this until G.S. Adair one of the few biochemists who had actually
read Gibbs, pointed it out in 1923. One wonders what other precious nuggets may still be hidden in this work.”
— John Edsall (1974), “Some Notes and Queries on the Development of Bioenergetics” (pg. 104)
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Edwards, Christopher
In hmolscience, Christopher F. Edwards (c.1959-) is an American mechanical engineer
and thermodynamics professor noted, in human thermodynamics, for his 2006 theory
that life is a path function, the choices made being the decisive steps in the integral of
the function.

Overview
In 2006, Edwards commented, in his interview article “Professor of Thermodynamics
Shares Best Practices for Teaching Tough Topics”, that to help students understand
entropy, i.e. to get students interested in what is notoriously a difficult subject, in
thermodynamic terms, he explains how life is a path function, as follows: [1]
“Life is a path function. You begin life, you end life—that's not so interesting, right? But
quality of life is a path function. It's the path that you take from the beginning to the
end, the integral of that path, that's the special part.”
Edwards explains that it is the choices one makes along the path that are the important steps.

Education
Edwards completed his BS in mechanical engineering in 1981 at the University of Santa Clara and his MS (1982) and
PhD (1985) in mechanical engineering at the University of California, Berkeley. He worked at Sandia National
Laboratory, becoming a distinguished member of the technical staff until 1995, in which year he began teaching
thermodynamics at Stanford University.

References
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Education
In terminology, education is the method of
teaching or instilling knowledge and learning, in
schools or independently.
“Education is the progressive realization of our
ignorance.”
— Will Durant (1965), variant of (Ѻ) above, per
extension of Socratic paradox; seemingly
misattributed to Einstein
(add overview)

Socratic paradox | Know nothing
A famous saying, in respect to knowledge,
An education system cartoon, in what seems to be a Angelo Letizia (2014)
attributed to Socrates by Plato, is that the
article (Ѻ), visually conceptualizing of what Alan Watts famous referred to
wisest person is the one who knows that they
as the “here kitty kitty” mentality of the education-career process of the
“know nothing”, whereas the most ignorant
atypical coming into being realization.
person, conversely, is the one who boasts they
know everything. Chaerephon, a friend of Socrates, as the dialogue goes, asked Pythia (the oracle of Delphi): "Is
anyone wiser than Socrates?" The answer was: "No human is wiser", since Socrates denied any knowledge, and tried
to find someone wiser than himself among politicians, poets, and craftsmen. It appeared that politicians claimed
wisdom without knowledge; poets could touch people with their words, but did not know their meaning; and
craftsmen could claim knowledge only in specific and narrow fields. The interpretation of the Oracle's answer might
be Socrates's awareness of his own ignorance. [3]

Montaigne’s medal | Evidence
In 1576, French thinker Michel Montaigne ordered a medallion to be struck with the words Que sais-je? or “what do I
know?” in scribed on it, which he wore around for the rest of his existence to remind himself that nothing should be
believed without evidence. [4]

Self-education
The greater a genius is the more he or she tends to be
self-educated and or autodidactic. The following
reflective quote by Nietzsche is evidence to this:
“If I am to describe what an event my first glance at
Schopenhauer's writings was for me, I must dwell for a
moment on an idea which used to come to me in my
youth more pressingly, and more frequently, than
perhaps any other. When in those days I roved as I
pleased through wishes of all kinds, I always believed
A ranking of hardest degrees, in intellectual difficulty, on a scale
that sometime fate would take from me the terrible
of 1-100 (100=harder, 0=easier), of the 90 attained degrees (see:
effort and duty of educating myself: I believed that,
full list) for female graduating students of the University of
when the time came, I would discover a philosopher to Illinois, Chicago, for the graduating classes of 1969 and 1970
educate me, a true philosopher whom one could follow combined, according to the polled opinion of American college
students (N=14). [2]
without any misgiving because one would have more
faith in him than one had in oneself ... Schopenhauer
produced upon me, that magical outpouring of the inner strength of one natural creature on to another that follows
the first and most fleeting encounter; and when I subsequently analyze that impression I discover it to be
compounded of three elements, the elements of his honesty, his cheerfulness and his steadfastness. He is honest
because he speaks and writes to himself and for himself, cheerful because he has conquered the hardest task by
thinking, and steadfast because he has to be.”
— Friedrich Nietzsche (1876), “Schopenhauer as Educator”
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(add discussion)

Adams
American Henry Adams, best known for his The Education of Henry Adams, about the failure of the typical American
educational system, Harvard in particular, to adequately educate the mind to the growing realities of the world, is
known for a number of ripe quotes on education:
“The object of education should be the teaching [of] how to react with vigor and economy. No doubt the world at
large will always lag so far behind the active mind as to make a soft cushion of inertia to drop upon; but education
should try to lessen the obstacles, diminish the friction, invigorate the energy, and should train minds to react, not at
haphazard, but by choice, on the lines of force that attract their world.”
— Henry Adams (1907), The Education of Henry Adams [1]

“Nothing is to be gained by preaching this lesson as a form of energy. It would act as a dissipator of energy. Therefore
I have taught it, or tried teaching it, only to the few men who could profit by it to economise their scholar’s
energies,—to save them from wasting it on past processes. Economy is all I can see now, as true scientific object for
education to pursue. Certain branches of education may soon be lopped off, to advantage.”
— Henry Adams (1910), “Letter to Barrett Wendell”, May 18

Quotes | Religion conflict
The following are relevant quotes, particularly highlighting the belief system conflict issue:
“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)

“To think that we just evolved from a bang, that we used to be monkeys, that seems unbelievable when you look at
the complexity of the human body … If you tell children there is no purpose to their life—that they are just a chemical
mutation—that doesn’t build self-esteem.”
— Nigel McQuoid (2001), Headmaster Emmanuel College

Quotes
The following are general education 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)

“If one does not know what went on for the last three thousand years, he or she remains ignorant, merely surviving
from day-to-day.”
— Johann Goethe (c.1820)

“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

“Never let school get in the way of your education.”
— Mark Twain (c.1890) (Ѻ)

“Education is not the filling of a pail, but the lighting of a fire.”
— William Yeats (c.1905) (Ѻ)

“If I were in seventh grade now my mind would be rotting.”
— Balamurali Ambati (age 12), 1990, MD (age 17)

See also
● Human thermodynamics education
● Hydraism
● Two cultures department
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Eells 100 mathematicians
In genius rankings, Eells 100 mathematicians is a 1962 ranking of the greatest mathematicians of all time (see:
greatest mathematician ever) according to American mathematician Walter Eells (1886-1963). [1]

List
The following is Eells’ list of the 100 greatest mathematicians:
1. Isaac Newton
2. Gottfried Leibniz
3. Joseph Lagrange (Euler
genealogy)
4. Leonhard Euler (Euler
genealogy)
5. Pierre Laplace
6. Euclid
7. Carl Gauss
8. Archimedes
9. Rene Descartes
10. Gerolamo Cardano
11. Adrien-Marie Legendre
12. Pitagora
13. Gaspard Monge
14. Jean D'Alembert
15. Agustin Cauchy
16. Joseph Fourier
17. Pierre Fermat
18. John Napier
19. Blaise Pascal
20. Apollonius
21. Leonardo Fibonacci
22. François Viete
23. Ptolemy
24. Christiaan Huygens
(Euler genealogy)
25. Regiomontanus

26. Diophantus
27. Colin Maclaurin
28. Jacob Bernoulli
(Bernoulli family)
29. Pappus
30. Bonaventura Cavalieri
31. Carl Jacobi
32. Johann Bernoulli
(Bernoulli family)
33. John Wallis
34. William Hamilton
35. Niccolò Tartaglia
36. Heron
37. Jean-Victor Poncelet
38. Bernhard Riemann
39. Siméon Poisson
40. Niels Abel
41. Michel Chasles
42. Luigi Cremona
43. Gilles Roberval
44. Roger Boscovich
45. Galileo Galilei
46. Alexis Clairaut
47. Johann Lambert
48. Isaac Barrow
49. Jacques Strum
50. Simon Stevin

51. Augustus de Morgan
52. Brook Taylor
53. Johannes Kepler
54. Daniel Bernoulli
(Bernoulli family)
55. Girard Desargues
56. Henri Briggs
57. James Sylvester
58. Lazare Carnot
59. Pierre Maupertuis
60. Charles Babbage
61. Charles Hermite
62. Thales
63. Henry Smith
64. Sofia Kovalevskay
65. Luca Pacioli
66. Hippocrates (of Chois)
67. Gerbert
68. Alfred Clebsch
69. Julius Plucker
70. Hermann Grassmann
71. Peter Dirichlet
72. Arthur Cayley
73. Muhammed alKhwārizmi
74. Roger Cotes
75. Abraham De Moivre

76. George Boole
77. Karl Weierstrass
78. Sophus Lie
79. Nikolai Lobachevsky
80. Ahmes (the scribe)
81. Jean-Charles Borda
82. Eugenio Beltrami
83. Paolo Frisi
84. Évariste Galois
85. Evangelista Torricelli
86. Jean-Étienne Montucla
87. Otto Hesse
88. Jordanus de Nemore
89. Plato
90. Henri Poincare
91. Jakob Steiner
92. Edmond Halley
93. André-Marie Ampere
94. Guillaume L'Hospital
95. William Thomson
96. Boethius
97. Ehrenfried
Tschirnhausen
98. Bhaskara II
99. Eratosthenes
100. Zeno of Elea

(add discussion)
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Effect
In terminology, effect, as compared to cause, is something that inevitably
follows from an antecedent. [1]
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Quotes
The following are related quotes:
“A physical object is something which stays put unless something else starts it going, whereas an animal is something
which under any circumstances does what it pleases. Isn’t a man a living creature and cannot he do pretty much as he
pleases? … Heretofore, even if man entered somewhat into the matter, at least a given cause under a given set of
conditions always produced the same effect. But along came Heisenberg with his principle of indeterminacy and
apparently destroyed the pure and inevitable relations of cause and effect. On the analytical level of the laboratory,
the mind sees things as determined. But in human behavior, in our daily lives, the decision is not simple. To his own
mind, the behavior of a man seems to be free and of his own choosing, and all the accumulated moralities of the
world exhort him to choose the good and to act righteously on the assumption that he is capable of free choice and
action.”
— Selig Hecht (1935), “The Uncertainty Principle and Human Behavior” [2]

See also
● Aristotle-Mpemba effect
● Butterfly effect
● Catch up effect
● Cause and effect
● Genius hiatus effect
● Mechanical effect

References
1. Effect – Merriam-Webster Collegiate Dictionary, 2000.
2. (a) Hecht, Selig. (1935). “The Uncertainty Principle and Human Behavior” (pdf), Harper’s Magazine (pgs. 237-49),
Jan.
(b) Zucker, Morris. (1945). The Philosophy of American History: The Historical Field Theory (pg. 37). Arnold-Howard
Publishing Co.

Efficiency
In thermodynamics, efficiency, symbol η (eta), is the ratio of work output to heat input of any heat engine: [1]

The maximum theoretical efficiency that any heat engine can obtain is based on Carnot’s theorem.

References
1. Perrot, Pierre. (1998). A to Z of Thermodynamics. Oxford University Press.

External links
● Thermal efficiency – Wikipedia.

Effinger, George
In hmolscience, George Effinger (1947-2002) was an American writer noted, in
literature thermodynamics, for his 1972 religio-mythology thick book What Entropy
Means to Me.

Overview
In 1972, Effinger, in his science fiction novel What Entropy Means to Me, employs an
end section called a “well of entropy”, described like a black hole into which all matter
fall, electrons stop spinning, becoming more dissociated, tending to the primal chaotic
state of randomly distributed energy. This narrative concept (a spin on black hole
entropy), seems to trace to American theoretical physicist John Wheeler's 1971
comment to Mexican-born Jewish physicist Jacob Bekenstein that black holes seem to
flout the second law of thermodynamics and to Bekenstein's 1972 solution to this issue
that black holes should have a well-defined entropy. [2] In his novel, Effinger contrasts
the Well with “the River”, the symbol and essence of divinity on the planet they are
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found. He proclaims that God is the ultimate order, the embodiment of organization, and that the River and the Well
are two poles of existence; wherein that the River has its source in the Well, making the cycle complete. Effinger’s
book, according to one review, presents a story thick with religious and mythological significance. [3]

Education
Effinger attended Yale University, but was dissuaded by an organic chemistry course in his aims to become a doctor.
[1]

References
1. Effinger, George A. (1972). What Entropy Means to Me (section: “the well of entropy”, pg. 171; About the Author,
pg. 177) Signet, 2002.
2. Baeyer, Hans Christian von. (2004). Information - the New Language of Science. Cambridge, (pgs. 205-11).
Massachusetts: Harvard University Press.
3. Wagner, T.M. (2002). “Review: What Entropy Means to Me”, SFReviews.net.

External links
● George Alec Effinger – Wikipedia.

Ego
In psychological thermodynamics, the ego is a term representing a state of the mind associated with various energy
levels or levels of conscious activity.

History
In 1872, English scientist Herbert Spencer, in his Principles of Psychology (first published in 1855), was one of the first
to connect the principle of energy to the term ego, when he stated in his explanation of cognition that: [1]
“Sets of manifestations [are] controllable by an energy every welling up within, are grouped together as an ego, and
that set of manifestations which, not being thus controllable, originate the consciousness of an outer energy or nonego.”
This type of logic was later introduced more elaborately by Austrian psychologist Sigmund Freud in his 1923, nonclassic, The Id and the Ego, in which he divided the mind into the id, the unconscious source of drive and energy, the
ego, the partly-conscious state of the active mind in its present plan, and the super-ego, a residue of the earliest
object-choices of the id (stemming from the pleasure principle) representing an energetic-formation against those
choices. [2] Various aspects of Freud’s three-part energy model of these various ego states or parts of the mind, were
taken later by those as Carl Jung, Eric Berne, Mihály Csíkszentmihályi, and Francisco Tellez, among numerous others.

References
1. Spencer, Herbert. (1906). Principles of Psychology, Vol II, Installment No. 33 (pp. 481-560, esp. pgs. 501) Ed. 3. D.
Appleton and Co.
2. Freud, Sigmund (1923). The Ego and the Id (pgs. 4-5). W.W. Norton & Company.
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Egypt
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In locations, Egypt (CR=42) is a country in
north east Africa, with a capital in Cairo,
bordering on the Mediterranean and Red
seas, generally divided into the Upper
Nile and Lower Nile regions.

Keme | Etymology
The word “Egypt” derives from the Coptic
word kēme, pronounced: ‘chem’, as in
chemistry, the name of the fertile black
soil, carried from the Ethiopian
mountinas, and left behind on the banks
of the Nile, following its annual flood. A
person from Egypt, subsequently, can be
referred to as either an “Egyptian” or
Kamite, depending. The reference to the
science of chemistry as the “black art”
has the same root etymology, i.e. kēme as
Egypt (see: chemistry (etymology)). [1]
The name of Abraham (and Brahma) also
are based on the root keme (-chem),
which transliterates as father (Ab-) Ra
(sun god) born of the Nun (-ham), or
primordial land mound arisen after the
flood, the latter suffix pronounced ‘chem’
in Hebrew.

Thales
(c.624-546 BC)

Pythagoras
(c.570-490 BC)

Democritus
(c.460-370 BC)

Plato
(427-348 BC)

Top: the four key Greek philosophers (Thales, Pythagoras, Democritus, and
Plato) who spent time studying in Egypt as part of their educational process.
Bottom: the main 42 nomes or cities of Egypt, shown divided into Lower Egypt,
Greek philosopher Thales of Miletus
containing the delta region, and Upper Egypt. Historically, in religio-mythology,
(c.624-c.546), who is attributed by
the 42 gods of the first dynasty of Egypt (3100BC) became united under the state
Aristotle to have been the first
worship of the sun god Ra (among other name), and with the rise of the Roman
philosopher in the Greek tradition, was
empire became integrated or rewritten into the 42 generations or descendants
the first to initiate the study of Egyptian
between Jesus Christ and God to form the basis of Christianity, the dominate
philosophy of nature, by himself traveling belief system of 32 percent of the modern world.

Greek philosophy

to Egypt.
Thales, according to Aristotle, was the first Greek to suggest a single material substratum for the universe,
namely, water, or moisture—according to which, even though Thales renounced mythology, his choice of water as
the fundamental building block of matter had its precedent in the Egyptian tradition (cf. "Nun", the undifferentiated
primordial waters before time and space and its "Ba" or "soul", the autogenetor Atum). To Thales, the entire universe
is a living organism, nourished by exhalations from water (cf. Egypt's organic, hylezoistic view on creation). Hence,
Thales' significance for Greek philosophy, lies less in his choice of water as the essential substance, than in his
attempt to explain nature by the simplification of phenomena. Indeed, Thales searched for causes within nature itself
rather than in the caprices of the anthropomorphic gods. He was deemed the first Greek to give a purely natural
explanation of the origin of the world, free from all mythological ingredients and unnecessary complexities
(linearization and homogeneity). [8]
Thales also advised other Greek philosophers to go to Egypt in order to learn, such as Pythagoras: [8]
“Thales advised Pythagoras to go to Egypt and to entertain himself as much as possible with the priests of Memphis
and Diospolis: it was from them that he had drawn all the knowledge which made him a sage and a scientist in the
eyes of the masses.”
Pythagoras, and after him Plato, see below, accordingly, both went to study in Heliopolis, the famous university town
of ancient Egypt. [7] Pythagoras, according to Sudanese-born American philosopher Monydit Malieth, supposedly,
spent over a decade in Egypt, studying Egyptian mathematics (Ѻ)(Ѻ), where he supposedly learned the so-called
Pythagorean theorem, named after him, the mathematical laws of music harmony, and from these his famous
dictum: [2]
“The ultimate nature of reality is number.”
— Pythagoras (c.500BC)

In 515BC, Greek thinker Heraclitus is assumed to have traveled to Egypt, being that his fire element centralized logic,
amid earth and water element logic, aka three element theory, is conceptually similar to the main points of Heliopolis
creation myth; Egyptian history scholar Karl Lucker (1991), e.g., argues that while it has largely been assumed that
Heraclitus was a was a haughtily independent scholar, that his thinking stems from a direction of Egyptian ontological
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heritage. [4] Greek atomic theorist Democritus (c.460-370BC) is reported to have traveled to Egypt, Persia, and India
in search of knowledge, all along maintaining a sense of humor—sometimes referred to as the “laughing
philosopher”, for his tendency to mock fellow citizens for their follies—an effort that is said to have resulted in the
writing of some 60-70 books and or commentaries on diverse subjects including: ethics, logic, planets, colors, senses,
air, earth’s surface, fire, geometry, geography, harmony, poetry, painting, military tactics, and diet. [5]
Greek philosopher Plato (427-348BC), of note, was said to have went, with Eudoxus, as a student to Heliopolis to
study for over a decade, to learn what they could about Egyptian knowledge, likely e.g. Nun cosmology, Heliopolis
creation myth, etc., therein translating some Egyptian books (or scrolls) to Greek, after which they came back to
Greece to open academies for teaching. [2] Malieth states that the following derives from Egyptian numbers theory:
[2]
“Let no one enter here who is ignorant of mathematics.”
— Plato (360BC), plaque over door to his academy

(add discussion)

Religo-mythology
The following are related quotes, in respect to religio-mythology studies:
“Christianity was neither original nor unique, but that the roots of much of the Judeo/Christian tradition lay in the
prevailing Kamite (ancient Egyptian) culture of the region. We are faced with the inescapable realization that if Jesus
had been able to read the documents of old Egypt, he would have been amazed to find his own biography already
substantially written some four or five thousand years previously.”
— Gerald Massey (1885), “The Mythical Christ” [3]

“The theological dependency of Christendom on ancient Egypt is much stronger than its theological link with the
Hebrew tradition.”
— Karl Luckert (1991), Egyptian Light and Hebrew Fire [4]

Quotes
The following are other related quotes:
“The philosophy of the Egyptians is described as follows so far as relates to the gods and to justice. They say that
matter was the first principle, next the four elements were derived from matter, and thus living things of every
species were produced. The sun and the moon are gods bearing the names of Osiris and Isis respectively; they make
use of the beetle, the dragon, the hawk, and other creatures as symbols of divinity, according to Manetho in his
Epitome of Physical Doctrines, and Hecataeus in the first book of his work On the Egyptian Philosophy. They also set
up statues and temples to these sacred animals because they do not know the true form of the deity. They hold that
the universe is created and perishable, and that it is spherical in shape. They say that the stars consist of fire, and
that, according as the fire in them is mixed, so events happen upon earth; that the moon is eclipsed when it falls into
the earth's shadow; that the soul survives death and passes into other bodies; that rain is caused by change in the
atmosphere; of all other phenomena they give physical explanations, as related by Hecataeus and Aristagoras. They
also laid down laws on the subject of justice, which they ascribed to Hermes; and they deified those animals which
are serviceable to man. They also claimed to have invented geometry, astronomy, and arithmetic. Thus much
concerning the invention of philosophy.”
— Diogenes Laertius (c.230BC), The Lives and Opinions of Eminent Philosophers (1:10-11) (Ѻ)

“The British and French invasion of Egypt in 1956 would never have occurred if the Eden government had properly
appreciated the role of Newtonian mechanics in American history. Any student of social physics could have warned
the British that the tradition of this Republic recognizes the existence of a principle separate from any given set of
circumstances.”
— John Q. Stewart (1957) [6]

“It is a scene I won’t forget in a hurry.”
— Jean-Marie Lehn (2006), on defending his atheism at a packed public conference at the new Alexandria Library in Egypt
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Ehrenberg, Werner
In hmolscience, Werner Ehrenberg (1901-1975) was a English physicist noted for his 1967
“Maxwell’s Demon”, wherein he gives a short overview of Maxwell’s demon theory, and for his
posthumously published 1977 Dice of the Gods: Causality, Necessity and Chance, wherein he
seems to give an ambivalent ontic opening like argument to explain soul and morality in the
context of modern science.

Conduction irreversibility
In 1943, Ehrenberg, in his “A Note on Entropy and Irreversible Processes”, seems to have been
working on some type of electrical conduction theory of irreversibility, the abstract of which is as
follows: [4]
“On the basis of an analysis of the notion “body” in thermodynamics irreversible processes are classified as
“conduction” and as “breaking-up” processes. A new derivation of the relation dS=dQ/T is given on the basis of
Clausius's principle, and it is shown that this relation is not restricted to reversible processes, but holds for
irreversible “conduction” processes as well. Bridgman's hypothesis, the theory of Carathéodory and Born and the
bearing of the new derivation on the interpretation of the equilibrium conditions are discussed.”
(add discussion )

Maxwell's demon
In 1967, Ehrenberg (age 66), published his “Maxwell’s Demon”, wherein typical of scientists into their 60s and 70s, he
begins to put focus on the bigger meaning and morality questions of existence in the context of modern science,
while retaining a surface-appearance scientific-like demeanor. The following are example quotes:
“A practical system with immunity from the second law of thermodynamics would be … capable of returning the fuel
after the work is done.”
“Similar calculations appear to be applicable whenever intelligent beings propose to act as sorting demons.”
Scholars related to and or citing Ehrenberg’s article include: William Ross Ashby (An Introduction to Cybernetics,
1963), Jacques Monod (Chance and Necessity, 1971), and Erwin Schrodinger (What is Life?, 1943). (Ѻ)

Dice of the Gods
See main: God does not play dice

Ehrenberg, in his 1977 Dice of the Gods: Causality, Necessity and Chance, discusses how Aristotle compared atoms to
the letters of the alphabet”, and discusses the pros and cons of the indeterminism argument, statement such as: [1]
“… proof of indeterminism. It has been argued that strict causality is not incompatible with moral judgment and true
statements. Other others have considered free will and truth utterly problematic.”
This last publication may have been some type of ontic opening stylized attempt to stylize “soul” in scientific terms; a
few example quotes:
“How then do these two substances, matter and mind, interact; in particular, how does the mind or soul affect the
body? Descartes had satisfied himself that the properties of matter cannot include the capacity of …” (pg. 21)
“… ambiguous connection which may be called individual causality has still all the marks of causality without requiring
a cause for the deviation. It may well exist and be the root of the freedom of the soul. It is truly remarkable how close
Simmel, being a student of the …” (pg. 46)
Here we see Ehrenberg, in his last year, grappling with the classic "mind, matter, and soul" problem, namely how
modern scientific views on "mind and matter" situate in the older "soul" or moral movement, and or continuity
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theories, in respect to the big picture of humans and movements and activities of humans in a large dynamic
universe.

Education
In 1949, Ehrenberg was associated with the research laboratory at Birkbeck College, London, focused it seems on
electrical phenomena and x-rays. In 1961, Ehrenberg was chair of experimental physics and head of the department
at Birkbeck College. (Ѻ)
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Ehrenfest, Paul
In thermodynamics, Paul Ehrenfest (1880-1933) was an Austrian physicist, noted
student of Ludwig Boltzmann of the Vienna school, noted for his 1911 Ehrenfest model
(dog flea model) of the multiplicity function, developed with his wife Tatyana Ehrenfest,
of the second law in terms of probability [1] Ehrenfest, like is mentor Boltzmann,
followed in the footsteps of founders of thermodynamics and suicide exits.

Economic thermodynamics
Ehrenfest was also said to have been interested in developing mathematical theories in
economics, stimulated by his notion that there should be an analogy between
thermodynamics and economic processes. While this did not result in publications, he
did encourage his graduate student Jan Tinbergen to follow up on this. Tinbergen's
1929 thesis “Minimization Problems in Economics and Physics” was devoted to
problems both from physics and economics, and he went on to become an economist
and was awarded the 1969 Nobel Prize in economics.

Suicide
In 1933, at the end of Niels Bohr’s annual Meeting, in September, Ehrenfest confessed the following to Paul Dirac: [2]
“What you have said, coming from a young man like you, means very much to me because maybe, a man such as I
feels he has no force to live.”
Then, after he made arrangements for the care of his other three children, on September 25 he first shot his Down
syndrome son Wassik, then shot himself.
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● Paul Ehrenfest – Wikipedia.
● Tatyana Afanasyeva – Wikipedia.

Ehrensvard, Gosta
In hmolscience, Gosta Ehrensvard (1910-1980) was a Swedish physiological and biological chemist
noted for his 1960 “living puddle” origin of life theory, according to which a body of water
envisioned as a single diffuse organismal mass is the first form of life and for his later 1970s
publications, namely: We and They: Molecules and Life in the Cosmos (1971) and Living Matter:
What is Life? What is Biochemistry? (1973), wherein he seems to make “living matter” and
“biochemistry” suspect to confusion, possibly precursory defunct theory of life and or life does not
exist lines of thought. American thinker Dean Wooldridge (1968), in his chapter on the origin of
living cells, cites Ehrensvard’s “Out of Dust and Fire” and “Activity” chapters. [1] A noted student
(Ѻ) of Ehrensvard is Klaus Mosbach. [3]

Quotes
The following are representative quotes:
“Life is older than organisms.”
— Gosta Ehrensvard (1960), Life: Origin and Development [2]
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Eigen, Manfred
In science, Manfred Eigen (1927-) is a German bio-physical chemist (chnops-physical
chemist) noted for his 1971 "Molecular Self-Organization and Evolution" article
wherein he proposed an origin of life theory according to which living systems might
have emerged from some non-living autocatalytic chemical reactions (see also: Stuart
Kauffman and his 1993 auto-catalytic closure theory). [1]

Goethe | Human chemistry
Eigen’s 1981 book Laws of the Game, co-written with Ruthild Winkler, contains a rare
English-translation of German polymath Johann Goethe’s famous 1796 Third Lecture
On Anatomy—the launching point for the science of human chemistry—header
section: ‘On the Laws of Organization as Such, to the Extent That We Can Observe
Them in the Structure of Types’, wherein Goethe first introduces his newly conceived
human elective affinity theory (see: Goethe timeline):
“To facilitate our comprehension of the concept of organic existence, let us first take a look at mineral structures.
Minerals, whose varied components are so solid and unchanging, do not seem to hold to any limits or order
when then combine, although laws do determine these conditions. Different components can be easily
separated and recombined into new combinations. These combinations can again be taken apart, and the
mineral we thought destroyed can soon be restored to its original perfection.
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The main characteristic of minerals that concerns us here is the indifference their components show toward
the form of their combination, that is, their coordination or subordination. There are, by nature, stronger or
weaker bonds between these components, and when they evidence themselves, they resemble attractions
between human beings. This is why chemists speak of elective affinities, even though the forces that move
mineral components [or humans] one way or another and create mineral structures are often purely external in
origin, which by no means implies that we deny them the delicate portion of nature’s vital inspiration that is their
due.
How different even imperfect organic beings are! They convert part of the nourishment they absorb—
eliminating what they do not need—into distinct organs. What they do absorb they turn into something unique
and exquisite by joining most intimately one element with another and so forming differentiated parts in whose
forms multifarious life is manifested. And if these forms are destroyed, they cannot be reconstructed from what
remains.
If we compare these imperfect organic beings with higher ones, we find that the former, even though they
make use of elemental influences with a certain degree of force and individuality, cannot bring the resulting
organic parts to the same level of specialization and permanence as the higher animal forms can. We know, for
example, that plans—and we will not descend any lower on the scale of organic life—developing as they do in a
certain sequence, represent one and the same basic organ in highly different shapes.
Detailed insight into the law governing this metamorphosis will surely advance the science of botany, not
only in its descriptive tasks but also in its efforts to understand the inner nature of plants.”
Here, in first section, we see, in excellent form, Goethe discussing "human chemical bonding" in the context of the
affinity forces, which he correctly says are "external in origin", that create or dissolve such combinations. In this last
section, Goethe touches on the life from non-life issue, where he says "we will not descend any lower on the scale of
organic life", and foreshadows the laws of evolution (or "law governing this metamorphosis"), as introduced by
Charles Darwin in 1859.

Students
A noted student of Eigen’s is Polish physicist Michal Kurzynski, author of the 2006 book The Thermodynamic
Machinery of Life. [3]

Other
In 1967, Eigen, along with Ronald Norrish and George Porter, was awarded the Nobel Prize in chemistry for studies of
extremely fast chemical reactions induced in response to very short pulses of energy.
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Eigenenergie
In thermodynamics, eigenenergie is a term used significantly by German physicist Georg Helm in his 1887 The
Doctrine of Energy, which directly translates as self-energy or intrinsic energy or the energy of the body, but in a
modern thermodynamical sense seems to mean ‘internal energy’ in the original Clausius formulation. [1] Clausius,
however, does never employs the term ‘eigenenergie’, but defines U as the energie des systems (‘energy of the
system’).

Etymology
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The prefix eigen- is said to be adopted from the German word "eigen" for "innate" or "own". German
thermodynamics historian Ingo Muller reasons that Helm used the term ‘eigenenergie’ in the same Clausius sense as
‘internal energy’. [2] As to the 1880s origin of the term, American German studies professor Karl Fink reasons that the
source of "Eigenenergie" is most likely in the Latin-Greek "energia" (ultimately from Latin energia or Ancient ἐνέργεια
(enérgeia)) picked up by Johann Herder in his term "Volkgeist' to unite mind-body-spirit in his theory of culture,
which German physician Johann Blumenbach (1752-1840) re-cast in his concept of "bildungstrieb" (1781) or
"formational drive" in human development, a term that united growth, maintenance, healing, regeneration, and
reproduction as variations of the single goal of maintaining form. [4] German philosopher Immanuel Kant,
supposedly, admitted to be following Blumenbach in some respects, in distinguishing between a principle of
primordial organization and a merely mechanicial formative force of impulse that resides in matter and body. [5] By
the end of the eighteenth-century this developmenal force became central to Johann Schiller's theory of aesthtetic
education which also attempted to invest psychological develment in physiology, the topic of Schiller's medical
dissertation from 1779. In a way, modern genetics continues to define the "Bildungstrieb" that links mind-body
development. It would be fair to say that Timothy Lenoir's 1982 book The Strategies of Life has become a classic
scholarly treatment of the "energia" concept as it became more and more a term for human biological development.
Goethe of course knew and used the term, but found it too much of an abstraction to be a useful term for
complexities of human development. [3]
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Einstein
In science, Einstein (CR=272) is the surname of German physicist
Albert Einstein.

See also
● Einstein on love
● Einstein postulate
● Einstein-Pascal dialogue on purpose
● Einstein’s personal library

Einstein, Albert
In science, Albert Einstein (18791955) (IQ:215|#3) (HD:52)
(CR:9|330) (DN=5.5±) (RE=76) was a
physicist noted for his 1905
(mass-energy equivalence), for his
Planck's 1901 energy element), a
the science of relativistic
the general theory of relativity,
that predicted the gravitational
confirmed by Arthur Eddington
became world-famous. [1] The
behavior: [26]

A statue of Einstein reading in Washington, D.C.

German-born American greatest physicist ever
discovery of the equivalence of mass and energy
hypothesis of "light quanta" (based on Max
pioneer of radiation thermodynamics, initiator of
thermodynamics, and for his 1915 masterpiece
which provided a new general theory of gravity
bending of light rays, a phenomenon that was
during the eclipse of 1919, after which Einstein
follow is Einstein's 1933 statement on human

“Our behavior should be motivated
by the ever-present realization that human beings
in their thoughts, feelings and actions are not free agents, but are subject to the inexorable laws of cause and effect
as are the stars in their courses.”

1330

Hmolpedia

The following is a truncated version of one of Einstein's famous quotes on physical theories:
“Thermodynamics is the only physical theory of universal content that will never be overthrown.”
Einstein also developed a model for the heat capacity in solids and gases, and, together with Indian physicist
Satyendra Bose, developed a variation of statistics allowing for the description of the behavior of bosons. [2]

Purpose? | Why's of existence
See main: Einstein on purpose; See also: Einstein-Pascal dialogue

In December 1950, Einstein received a long handwritten letter from a nineteen-year-old engineering student at
Rutgers University who said “My problem is this, sir, ‘What is the purpose of man on earth?’” Dismissing such
possible answers as to make money, to achieve fame, and to help others, the student said “Frankly, sir, I don’t even
know why I’m going to college and studying engineering.” The student went on to express his opinion that man is
here “for no purpose at all” and went on to quote from French mathematical physicist Blaise Pascal’s (IQ=190)
Pensees (Thoughts) the following words, which he said aptly summed up his own feelings on the matter: [20]
“I know not who put me into the world, nor what the world is, nor what I myself am. I am in terrible ignorance of
everything. I know not what my body is, nor my senses, nor my soul, not ever that part of me which thinks what I say,
which reflects on all and on itself, and knows itself no more than the rest. I see those frightful spaces of the universe
which surround me, and I find myself tied to one corner of this vast expanse, without knowing why I am put in this
place rather than another, nor why this short time which is given me to live is assigned to me at this point rather than
at another of the whole eternity which was before me or which shall come after me. I see nothing but infinities on all
sides, which surround me as an atom, and as a shadow which endures only for an instant and returns no more. All I
know is that I must die, but what I know least is this very death which I cannot escape.”
The student remarked that Pascal saw the answers to be in religion but that he himself did not. After elaborating on
the cosmic insignificance of man, he nevertheless asked Einstein to tell him where the right course lay, and why,
saying “Pull no punches. If you think I’ve gone off the track let me have it straight.” On 3 Dec 1950, a few days after
receiving the letter, Einstein replied (see: main). [15]

Education

Significance of key terms from Einstein's collected papers (1879-1902)
indicating that "temperature" was the most dominate scientific term of this
period.

At age 5, Einstein received his first compass,
and began to investigate the natural
phenomenon. At age 10, he set into a
program of self-education and began
reading as much about science as he could.
At age 12, he had decided to devote
himself to solving the riddle of the ‘Huge
World.’ In 1895, at age 16, Einstein
attempts to skip high school, by taking an
entrance exam to the Swiss Polytechnic, a
top technical university, but fails the arts
portion. The following year, age 17, he
finishes high school and enrolls at ETH
Zurich in the mathematics and physics
program. In 1900, age 21, he graduated
from college, with a degree in mathematical
physics.

For the next two years, Einstein searched
unsuccessfully for a teaching post, settling,
in circa 1902, for a job at the patent office in
Bern, evaluating patent applications for
electromagnetic devices. He published his
first scientific paper in 1901 on
intermolecular forces, followed by two
papers in 1902 on thermodynamics of
potential differences in metals and of the
second law in the context of kinetic theory.
Significance of key terms from Einstein's collected papers (1900-1909)
indicating that "entropy" was the most dominate scientific term of this period. Over the next two years, he published two
papers: “A Theory of the Foundations of
Thermodynamics” (1903) and “On a General Molecular Theory of Heat” (1904)”. The following year he published 25
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papers, mostly on thermodynamics, five of which functioned to catapult him into scientific stardom. The following
key term mapping gives an indication to the weight of different terms in the mind of Einstein during his first thirty
years of life.
Einstein gained worldwide prominence in 1919, when British astronomers verified predictions of Einstein's
general theory of relativity through measurements taken during a total eclipse. Einstein's theories expanded upon,
and in some cases refuted, universal laws formulated by Newton in the late seventeenth century.

On the shoulders of giants
Born the year of Scottish physicist James Maxwell's dereaction (death), Einstein was so inspired by Maxwell's
mathematics - which he'd had to teach himself because his teachers didn't include it in their curriculums - that he put
a photograph of Maxwell on his study wall, alongside pictures of Michael Faraday and Isaac Newton. These three men
were Einstein's great intellectual
influences. [6]
Maxwell, who had built on the work
English chemist and physicist Michael
Faraday and his conception of "lines of
force" (or field lines), through the
publication of his 1873 Treatise on
Electricity and Magnetism, had established
that light or all forms of electromagnetic
radiation consisted of electromagnetic
waves. Subsequently, by 1905 the wave
nature of light was an established,
incontrovertible fact. Einstein, however,
proposed that light was not continuous
but consists of localized particles. As
Einstein wrote in the introduction to his
Einstein kept a bust of Goethe in his study, along with pictures of Faraday,
March 1905 paper: [9]
Newton, and Maxwell, and in his personal library the most-represented author

was the work of Goethe in a thirty-six volume edition and another of twelve
“According to the assumption to be
volumes, plus two volumes on his Optics, the exchange of letters between
contemplated here, when a light ray is
Goethe and Schiller, and a separate volume of Faust. [16]
spread from a point, the energy is not
distributed continuously over ever-increasing spaces, but consists of a finite number of energy quanta that are
localized in points in space, move without dividing, and can be absorbed or generated only as a whole.”

These “energy quanta” were later terms labeled as “photons” a 1926 coinage of American physical chemist Gilbert
Lewis to describe a “particle” of light. [10]

Collected works
See also: Einstein's personal library

The complete scholarly edition of The Writings of Albert Einstein, according to Princeton University Press, constitutes
about twenty volumes. On 17 Mar 1932, on the hundredth anniversary of Goethe's dereaction (death), Einstein
wrote, in his auto-biographical answers to a questionnaire about his achievements and publications, in the process of
becoming a member of the Kaiser Leopold German Academy of Scientists, the following: [15]
“My publications consist almost entirely of short papers in physics, most of which have appeared in Annalen der
Physik and the Proceedings of the Prussian Academy of Sciences. The most important of which have to do with the
following topics: Brownian motion (1905), theory of Planck's formula and light quanta (1905, 1917), special relativity
and the mass of energy (1906), general relativity (1916).”
According to Google Books analysis of key term usage as found in the collected papers of Einstein, the mindset of his
twenties, from 1900 to 1909, was most dominated by the word "entropy". [14] The first 25 of Einstein’s first 30
published papers, of over 300 in total, were in thermodynamics. [12] Thermodynamics played a special role in
Einstein's early search for a unified theory of physics. [13]
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Determinism
See main: Determinism

On whether or not the laws of science applied to humans, Einstein
stated: [15]
“Scientific research is based on the idea that everything that takes
place is determined by laws of nature, and therefore this holds for
the actions of people.”

Seed of drive

In his last Autobiographical Note, Einstein recalled the first crucial
insight (thought experiment) that led to his special theory of
relativity. It came to him unexpectedly, while he was
daydreaming, at the age of sixteen: [4]
“What would it be like … to run beside a light beam, at the speed
of light?”

Some of the books in Einstein's personal library.

Through this conjecture, a number of scientific insights, e.g. that
no object with mass can be moved at the speed of light because it
would take an infinite about of energy, that time is relativistic,
that matter and energy are equivalent, that radiation consists of
light
quanta,
etc.,
emerged
or

naturally fell out into plain view. [5]

Mass-energy equivalence
In 1905, with respect to the development of "relativistic
thermodynamics", German-born American physicist Albert
Einstein showed that energy is proportional, according to the
speed of light squared, to matter. [7] Specifically, in his
September 27 paper "Does the inertia of a body depend upon
its energy-content?", Einstein proposed that the equivalence
of mass and energy is a general principle, which is a
consequence of the symmetries of space and time. [8]

Three-meter-tall sculpture of Einstein's E = mc² formula at
the 2006 Walk of Ideas, Germany.

On love
See main: Einstein on love

The following are Einstein's thoughts on the subject of love: [11]
“Gravitation cannot be responsible for people falling in love.”
“How on earth are you ever going to explain in terms of chemistry and physics so important a biological phenomenon
as first love?”
In respect to gravitation and love, Einstein seems to have been off in logic a bit. To cite a simple disproof example,
female sexual heat, for instance, is mediated by the lunar cycle which is a gravitational phenomenon.
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A retouched photo showing Einstein's famous
"thermodynamics forever" or
Atomic energy | Uranium bomb
"thermodynamics will never be overthrown" In 1904, New Zealand-born British physical chemist Ernst Rutherford wrote:
quote. [17]
[21]

“There is reason to believe that an enormous store of latent energy is resident in the atoms of the radio elements. Its
existence at once explains the failure of chemistry to transform the atoms and also accounts for the independence of
the rate of change of all external agencies. If it were ever found possible to control at will the rate of disintegration of
the radio elements an enormous amount of energy could be obtained from a small amount of matter.”
In his famous Aug 2nd, 1939 letter to President Roosevelt, Einstein warned of the atomic bomb:
“In the course of the last four months it had been made probable—through the work of Joliot in France as well as
Fermi and Szilard in America—that it may become possible to set up a nuclear chain reaction in a large mass of
uranium, by which vast amounts of power and large quantities of new radium-like elements would be generated.
Now it appears almost certain that this could be achieved in the immediate future.This new phenomenon would also
lead to the construction of bombs, and it is conceivable—though much less certain—that extremely powerful bombs
of a new type may thus be constructed. A single bomb of this type, carried by boat and exploded in a port, might very
well destroy the whole port together with some of the surrounding territory. However, such bombs might very well
prove to be too heavy for transportation by air.”
The theory that a the nuclear chain reaction could release several million times more energy than ordinary chemical
reactions, was originally conceived by Leo Szilard, and there after communicated to Einstein.

Religion | God
See main: Einstein on religion; Einstein on god

The following are a few quotes by Einstein on god and or religion:
“I do not believe in a personal god and I have never denied this but have expressed it clearly. If something is in me
which can be called religious then it is the unbounded admiration for the structure of the world so far as our science
can reveal it.”
— reply letter to an Italian-born American atheist on clarification of his religious views (24 Mar 1954)

“I have repeatedly said that in my opinion the idea of a personal god is a childlike one. You may call me an agnostic,
but I do not share the crusading spirit of the professional atheist whose fervor is mostly due to a painful act of
liberation from the fetters of religious indoctrination received in youth. I prefer an attitude of humility corresponding
to the weakness of our intellectual understanding of nature and of our own being.”
Curiously, Einstein, in communication with Sigmund Freud, commented his view that he believed that Jesus Christ
was an actual real person:
“Dear professor Freud, it is admirable the way the longing to perceive the truth has overcome every other desire in
you. You have shown with irresistible clearness who inseparably the combative and destructive instincts are bound
up with the amative and vital ones in the human psyche. At the same time a deep yearning for that great
consummation, the internal and external liberation of mankind from war, shines out from the ruthless logic of your
expositions. This has been the declared aim of all those who have been honored as moral and spiritual leaders
beyond the limits of their own time and country without exception, from Jesus Christ to Goethe and Kant.”
— Albert Einstein (1932), “Letter to Sigmund Freud” [25]

Whereas, in fact, the person of "Jesus Christ", as described in the Christian Bible, is but an half-divine halfanthropomorphized rewrite of the "Osiris anointed" mummification resurrection story of the Egyptian Book of the
Dead. We might have to give Einstein an IQ downgrade (↓) for his comment, in respect to Newton and Goethe. “No
way Einstein goes above Isaac Newton.” (source: Electro-Cute (2013), IQ 200+ | Smartest person ever (4 of 4), Aug comment,
5+ thumbs up). Newton, for example, denied the divinity of Jesus Christ and the Holy Spirit; and Goethe, likewise, at
age 21, contended that “Jesus Christ is not the author of Christianity, but rather a subject composed by a number of
wise men and that Christian religion is merely a rational, political institution”, at age 33 described himself as “nonChris an”, and at age 46 stated that one of the four things he hated most was the cross †, along with bugs, tobacco
smoke, and garlic. On the flip side, mass public polling at TopTens.com's "10 Smartest People in History" (Ѻ), still
ranks Einstein (#2) above Newton (#5). Yet then again, Newton (#7) has a higher HCT ranking as compared to Einstein
(#12).
“The word god is for me nothing more than the expression and product of human weaknesses, the Bible a collection
of honourable, but still primitive legends.”
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— Albert Einstein (1954), Letter to Gutkind (Jan 3) (Ѻ)

(add discussion)

Soul?
See main: Einstein on the soul

In 1921, Einstein received a letter from a woman in Vienna imploring him to tell her if he had formed an opinion as to
whether the soul exists and with it personal, individual development after death; on 5 Feb 1921, Einstein answered
the following: [15]
“The mystical trend of our time, which shows itself particularly in the rampant growth of the so-called theosophy and
spiritualism, is for me no more than a symptom of weakness and confusion. Since our inner experiences consist of
reproductions and combinations of sensory impressions, the concept of soul without a body seems to me empty and
devoid of meaning.”
In 1929, Einstein stated the following about his views on the question of god and soul:
“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] [28]

On 17 Jul 1953, in a response letter to a female Baptist pastor who queried him in regards to his views on soul, God,
and everlasting life, Einstein replied: [15]
“I do not believe in immortality of the individual, and I consider ethics to be an exclusively human concern with no
superhuman authority behind it.”

Dereaction | Reaction end
In 1948, an exploratory surgery found a grapefruit-sized aneurism (swelling and weakening) of the abdominal aorta.
The aneurism was partially wrapped with cellophane bands in 1949. On 11 Apr 1955, just two days after he signed
Bertrand Russell's appeal for an end to the nuclear arms race, Einstein’s aneurysm perforated. To the suggestion that
he undergo the recently introduced aneurysmectomy and graft replacement, Einstein famously replied: [18]
“I want to go when I want. It is tasteless to prolong life artificially; I have done my share, it is time to go. I will do it
elegantly.”
On April 18th, at the Princeton University Hospital, he dereacted, met his reaction end (died) or existence end in his
sleep.

Brain
Within seven hours of his existence end, his brain was
removed by American pathologist Thomas Harvey and
had it cut into 240 blocks for study; sending tissue
slides to several neuropathologists, who reported
nothing exotic. The remaining brain sections floated in
two mason jars of formaldehyde, inside of a cardboard
box marked Costa Cider, under a beer cooler in
Harvey’s office. In the mid-1980s, Marian Diamond
Einstein's brain is reported to have had more glial cells, in the left studied Einstein’s brain, finding that, in the left inferior
parietal lobe, there were more glia per neuron (73
parietal lobe (above), a larger and more myelinated corpus
percent) as compared to average brains. [127] In 1999,
callosum, and possibly a higher right frontal cortex neuronal
density. [27]
his brain was examined by Sandra Witelson and
colleagues at McMaster University, who found that it
weighted 1,230 grams; had parietal lobes, essential for mathematical and spatial reasoning, that appeared 15 percent
wider than normal (a phenomenon also, supposedly, found in Gauss and Siljestrom); and his Sylvian fissure, the fold
running through the parietal lobes, was missing. [19] Einstein’s corpus callosum was also found to be highly
myelinated and much thicker than average. (Ѻ) In 2001, American investigative journalist Michael Paterniti published
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Driving Mr. Albert: a Trip Across America with Einstein’s Brain, wherein he details the so-called what had become
“urban myth” of the Einstein’s brain. (Ѻ)

Praise | Tributes
The following are related tributes and or praise:
“Centuries from now the man in the street will know of our time as the period
of the [First] World War, but the educated man will associate the first quarter
of our century with your name, just as today some people think of the end of
the seventeenth-century as the time of the wars of Louis XIV and others as
the time of Newton.”
— Fritz Haber (1929), letter to Einstein on the occasion of his 50th birthday [15]

Quotes
The following are noted quotes and comments by Einstein:
“It’s not that I’m so smart, it’s just that I stay with problems longer.”
“Life is like riding a bicycle. To keep your balance you must keep moving.”
“Education is the progressive realization of our ignorance.”

An artistic depiction of the classic
Einstein quote: “Education is the
progressive realization of our
ignorance.”

“Really, it would have been better if I had never been born. Sometimes the only thought that sustains me and is my
only refuge from despair is that I have always done everything I could within my small power, and that year in, year
out, I have never permitted myself any amusements or diversions except those afforded by my studies.”
— Letter to sister (1898) [15]

“Nernst and Planck acted like people who wanted to get hold of a rare postage stamp.”
— Albert Einstein (1913), commentary on Walther Nernst and Max Planck’s summer travel to Zurich in attempts to recruit him to
the University of Berlin, with offers of his own Kaiser Wilhelm Institute, full professorship, without any teaching duties, and
lucrative salary [29]

“I, too, was originally supposed to become an engineer. But I found the idea intolerable of having to apply the
inventive faculty to matters that make everyday life more elaborate—and all, just for dreary money-making. Thinking
for its own sake, as in music! … When I have no special problem to occupy my mind, I love to reconstruct proofs of
mathematical and physical theorems that have long been known to me. There is no goal in this, merely an
opportunity to indulge in the pleasant occupation of thinking.”
— Letter to Heinrich Zangger (1918) [15]

“With fame I become more and more stupid, which, of course, is a very common phenomenon.”
— Letter to Heinrich Zangger, Dec 1919 [15]

“I admire Goethe as one of the smartest and wisest men of all time.”
— to Leopold Casper (9 Apr 1932) [24]

“Read no newspapers, try to find a few good friends who think as you do, read the wonderful writers of earlier times,
Kant, Goethe, Lessing, and the classics of other lands, and enjoy the natural beauties of [the] surroundings.”
— advice to troubled despondent jobless Munich musician (5 Apr 1933)

“Everything 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.”
— response letter to sixth grade Sunday School student as to whether or not scientists pray, 24 Jan 1936 [15]

“Life and death flow into one, and there is neither evolution nor destiny, only being.”
— Letter to Queen Elisabeth of Belgium (1939) [22]

“Great [individuals] have always encountered violent opposition from mediocre minds. The mediocre mind is
incapable of understanding the man who refuses to bow blindly to conventional prejudices and chooses instead to
express his opinions courageously and honestly.”
— Letter to Morris Cohen (19 Mar 1940) [23]

“Objectively, there is, after all, no free will.”
— letter to Otto Juliusburger (11 Apr 1946)
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“My scientific work is motivated by an irresistible longing to understand the secrets of nature and by no other
feeling.”
— reply letter on a query about his scientific motivation (20 Aug 1949) [15]

“Science is a wonderful thing if one does not have to earn one’s living at it. One should earn one’s living by work of
which one is sure one is capable. Only when we do not have to be accountable to anyone can we find joy in scientific
endeavor.”
— reply letter to female student thinking about becoming a professional astronomer (24 Mar 1951)

“When I examine myself and my methods of thought, I come to the conclusion that the gift of fantasy has meant
more to me than my talent for absorbing positive knowledge.”
“The formulation of the problem is often more essential then its solution which may be merely a matter of
mathematical or experimental skill.”
— Albert Einstein (c.1930) (Ѻ)

See also
● Einstein on love
● Einstein on purpose
● Einstein’s personal library
● Einstein-Murphy dialogue
● Einstein-Pascal dialogue
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Einstein-Murphy dialogue
In dialogues, Einstein-Murphy dialogue is a circa 1932 Socratic dialog between Irish science translator James Murphy
and German-born American physicist Albert Einstein on the question of free will and freedom in the vein of Arthur
Schopenhauer's human chemical theory based freedom of the will logic.

Overview
In circa 1932, Irish science translator James Murphy queried German-born American physicist Albert Einstein on the
question of free will and freedom: [1]
“Murphy: I have been collaborating with our friend, Planck, on a book which deals principally with the problem of
causation and the freedom of the human will.
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Einstein: Honestly, I cannot understand what people mean when they talk about the freedom of the human will. I
have a feeling, for instance, that I will do something or other; but what relation this has with freedom I cannot
understand at all. I feel that I will light up my pipe and I do it; but how can I connect this up with the idea of freedom?
What is behind the act of willing to light the pipe? Another act of willing? Schopenhauer once said: Man can do what
he wills, but cannot will what he wills.
The Schopenhauer quote here, to note, comes from German philosopher Arthur Schopenhauer’s 1839 Essay on the
Freedom of the Will, which in turn is based on his mentor German polyintellect Johann Goethe’s 1809 human
chemical theory of the affinity force theory behind the will, the gist of which was elaborated on further by
Schopenhauer as follows:
“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.”
which comes from his 1844 second volume The World as Will and Representation, wherein he cites German chemist
Justus Liebig's description of the reaction of damp copper Cu in air containing carbonic acid H2CO3, the balanced
reaction of which is as follows:

To continue with the Murphy-Einstein dialog:
Murphy: But it is now the fashion in physical science to attribute something like free will even to the routine
processes of organic nature.
Einstein: That nonsense is not merely nonsense. It is objectionable nonsense.”
Related to this, Einstein, in his 1932 “My Credo”, also commented the following:
“Strange is our situation here on earth. Each of us comes for a short visit, not knowing why, yet sometimes seeming
to divine a purpose.”
Hence, in sum, it is "objectionable nonsense" to apply teleological causation theory to inorganic nature, i.e. noncarbon based nature (e.g. silicon reactions) as well as to organic nature, i.e. carbon-based nature (e.g. human
reactions), and hence it would thus seem to be the case the idea of "purpose", that just like feeling of "free will", is
something that needs to find reconciliation not in Aristotle's final cause, but rather in the nature of the force—
specifically the exchange force—that mediates one's "seeming" sense of divine purpose, as Einstein put it. This is a
large issue to grapple with, to say the least, but at least one stated in outline.

See also
● Einstein-Pascal dialogue
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In dialogues, the Einstein-Pascal dialogue
is a 1950 question and answer style
dialogue between German-born American
physicist Albert Einstein and an anon
nineteen-year-old American engineering
student on the question of "What is the
purpose of man on earth?", framed around
French physicist-mathematician Blaise
Pascal's circa 1642 jotting queries on the
same question. [1]

Overview
For much of his existence, French child
prodigy and mathematical physicist Blaise The Einstein-Pascal dialogue on purpose is a 1950 dialogue between a 19-yearPascal (1623-1662) worked on a magnum old Rutgers University engineering student in query to German-born American
physicist Albert Einstein (right) in regards to "what is the purpose of man on
opus which was never published in the
earth?", as framed around French mathematical physicist Blaise Pascal (left),
form he intended as a philosophical
and his circa 1642 personal jottings thoughts on purpose or rather the "why's of
treatise. Instead, Pascal left a mass of
existence?". [1]
fragments, some of them meant as notes
for the Apologie. These became known as the Pensées, or "Thoughts", first published posthumously in 1669, which
are said to occupy a crucial place in Western philosophy and religious writing.
Pascal's general intention was to confound scepticism about metaphysical questions. Some of the Pensées are
fully developed literary reflections on the human condition, some contradict others, and some remain jottings whose
meaning will never be clear. The most important are among the most powerful aphorisms about human experience
and behavior ever written, it is said, in any language. Pascal surveys several philosophical paradoxes: infinity and
nothing, faith and reason, soul and matter, death and life, meaning and vanity—seemingly arriving at no definitive
conclusions besides humility, ignorance, and grace.
In December 1950, German-born American physicist Albert Einstein (IQ=220)
received a long handwritten letter from a nineteen-year-old engineering
student at Rutgers University, New Jersey, who said: “My problem is this, sir,
‘What is the purpose of man on earth?’” Dismissing such possible answers as to
make money, to achieve fame, and to help others, the student said:
“Frankly, sir, I don’t
studying engineering.”

French child prodigy Blaise Pascal's
penned his jottings on his struggle
with questions on the "why's of
existence" in circa 1642, as found in
his posthumously published Thoughts
(Pensess). [2]

even know why I’m going to college and

The student went on to express his opinion that man is here “for no purpose at
all” and went on to quote from French mathematical physicist Blaise Pascal’s
(IQ=190) Pensees (Thoughts) the following words, which he said aptly summed
up his own feelings on the matter, of the following circa 1642 statement
(assuming written at about age 19) about his uncertain views on the why’s of
existence: [2]

“I know not who put me into the world, nor what the world is, nor what I myself
am. I am in terrible ignorance of everything. I know not what my body is, nor my senses, nor my soul, not ever that
part of me which thinks what I say, which reflects on all and on itself, and knows itself no more than the rest. I see
those frightful spaces of the universe which surround me, and I find myself tied to one corner of this vast expanse,
without knowing why I am put in this place rather than another, nor why this short time which is given me to live is
assigned to me at this point rather than at another of the whole eternity which was before me or which shall come
after me. I see nothing but infinities on all sides, which surround me as an atom, and as a shadow which endures only
for an instant and returns no more. All I know is that I must die, but what I know least is this very death which I
cannot escape.”
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Pascal, it is assumed, penned these remarks at about the same age as the
engineering student, as this question is a ripe one for physical science /
engineering inclined mindsets at about this age. The student remarked that
Pascal saw the answers to be in religion but that he himself did not. After
elaborating on the cosmic insignificance of man, he nevertheless asked Einstein
to tell him where the right course lay, and why, saying “Pull no punches. If you
think I’ve gone off the track let me have it straight.” On 3 Dec 1950, a few days
after receiving the letter, Einstein replied (see: main) as follows: [1]
“I was impressed by the earnestness of your struggle to find a purpose for the
life of the individual and of mankind as a whole. In my opinion there can be no
reasonable answer if the question is put this way. If we speak of purpose and
goal of an action we mean simply the question: ‘Which kind of desire should we
fulfill by the action or its consequences or which undesired consequences
should be prevented?’
We can, of course, also speak in a clear way of the goal of an action form
the standpoint of a community to which the individual belongs. In such cases
the goal of the action has also to do at least indirectly with fulfillment of desires
of the individuals which constitute a society.
If you ask for the purpose or goal of a society as a whole or of an individual

The 1979 Albert Einstein: the Human
Side, contains the 1950 response letter
on the question of purpose, to the 19year-old engineering student. [1]

taken as a whole the question loses meaning. This, of course, even more so if you ask the purpose or
meaning of nature in general. For in those cases it seems quite arbitrary if not unreasonable to assume somebody
whose desires are connected with the happenings.
Nevertheless we all feel that it is indeed very reasonable and important to ask
ourselves how we should try to conduct our lives. The answer is, in my opinion:
satisfaction [see: satiety] of the desires and needs of all, as far as this can be
achieved, and achievement of harmony and beauty in the human relationships. This
presupposes a good deal of conscious thought and of self-education. It is undeniable
that the enlightened Greeks and the old Oriental sages had a achieved a higher level
in this all-important field than what is alive in our schools and universities.” Similarly,
in 1954/55, in a reply to a noted evolutionist concerning a query about the place of
intelligence in the universe, Einstein commented: [1]
“I have never imputed to nature a purpose or a goal, or anything that could be
understood as anthropomorphic.”
American electrochemical
Discussion
engineer Libb Thims' circa 2011- (add)
present manuscript on the same
question asked by both Pascal
and the 19-year old engineering Thims
student as attempted to answer American electrochemical engineer Libb Thims' circa 2011-present manuscript:
by Einstein. [3]
Purpose? (in a Godless universe) (see: publications) is an upgraded hmolscience-based

attempt at a modern physical science elaboration of the Einstein-Pascal dialogue on
purpose. [3] Thims at the same age as the Rutgers engineering student, was nearly of the exact same mindset in
regards the same questions (see: history), the question: “what is the point of everything?”, in particular stood out at
about age nineteen, the point at which Thims was interjecting into decision into college choices and what exactly a
person was supposed to do with one's self after being "freed" from societal-defined high school graduation
requirement minimums of so-called adulthood, after which, although still uncertain as to the answer, the decision
was made to go after the most-difficult course of career choice, namely: chemical engineering, having never before
even taken a chemistry class prior, so as to see if the answer the possible secret of existence arose in the course of
the subsequent endeavor—the precipitate of six-volume Hmolpedia, being but one significant result of this path, the
2009 solution to the great problem of natural philosophy, being but another (see: progress report).

Quotes
The following are related quotes:
“How strange is the lot of us mortals! Each of us is here for a brief sojourn; for what purpose he knows not, though
he sometimes thinks he senses it. But without deeper reflection one [only] knows from daily life that one exists.”
— Albert Einstein (1930), Essay: “The World as I See It” [4]
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“Strange is our situation here on earth. Each of us comes for a short visit, not knowing why, yet sometimes seeming
to divine a purpose.”
— Albert Einstein (1932), “My Credo” [5]

References
1. Einstein, Albert. (1981). Albert Einstein: the Human Side (Pensees dialogue, pgs. 25-27; imputed to nature, pg. 39).
Princeton University Press.
2. (a) Pascal, Blaise. (1662). Thoughts (Pensees) (pg. #). Publisher.
(b) Pensees – Wikipedia.
3. Thims, Libb. (date). Purpose? (in a Godless universe). 105-pages (9 Mar 2013). Publisher.
4. (a) Einstein, Albert. (1930). “The World as I See It”, Essay, originally published in "Forum and Century," vol. 84, pp.
193-194, the thirteenth in the Forum series, Living Philosophies; In Living Philosophies (pp. 3-7) New York: Simon
Schuster, 1931; In A. Einstein, Ideas and Opinions, based on Mein Weltbild, edited by Carl Seelig, New York: Bonzana
Books, 1954 (pp. 8-11).
(b) The World as I See It (book) – Wikipedia.
5. Einstein, Albert. (1932). “Quote: divine a purpose”, from "My Credo," [AEA 28-218]; in: The God Delusion (pg. 241)
by Richard Dawkins, Mariner Books, 2006.

Einstein on free will
In genius queries, Einstein on free will refers to stated and or
published opinions by German-born American physicist Albert
Einstein on the question of the freedom of the will, i.e.
whether people have such a thing as “free will”, namely the
ability to freely “choose” between one or more alternatives, in
a way that is free or so-to-say above, beyond, or outside the
laws of nature.

Moon | Free will
In 1931, Einstein, in response to questions about belief in free
will, responded with the following comparison of the will of
the moon:
“If the moon, in the act of completing its eternal way around
the earth, were gifted with self-consciousness, it would feel
thoroughly convinced that it was traveling its way of its own
accord…. So would a being, endowed with higher insight and
more perfect intelligence, watching man and his doings, smile
about man’s illusion that he was acting according to his own
free will.”

In 1931, when asked about "free will", Einstein replied
that human's sense that their "will" is free is the same as
the moon's belief, supposing it was a conscious thinking
thing, that it is freely moving about the earth, by its own
will, yet at the same laughing at the humans, seen from
above, moving in predictable daily orbitals (see: human
molecular orbital theory), on the earth's surface, falsely
believing that they are moving by the freedom of the will
or their own free will.

This quote, according to British analytical philosopher Galen Strawson (2015), is said to be “at one” with Nietzsche’s
views on: being, becoming, power, law, force, will, energy, cause, necessity, and fate. [7]
In 2014, physicist George Ellis, in interview with John Horgan, was shown the Einstein moon quote (above), and then
asked if he believed in believed in free will, to which he responded with: [6]
“Yes. Einstein is perpetuating the belief that all causation is bottom up. This simply is not the case, as I can
demonstrate with many examples from sociology, neuroscience, physiology, epigenetics, engineering, and physics.
Furthermore if Einstein did not have free will in some meaningful sense, then he could not have been responsible for
the theory of relativity – it would have been a product of lower level processes but not of an intelligent mind
choosing between possible options. I find it very hard to believe this to be the case – indeed it does not seem to
make any sense. Physicists should pay attention to Aristotle’s four forms of causation – if they have the free will to
decide what they are doing. If they don’t, then why waste time talking to them? They are then not responsible for
what they say.”
Ellis, similar to Terrence Deacon (2011), who also reacts against American physicist Philip Anderson’s 1972 “More is
Different”, here is trying to sell god in coded repackaged scientifically-sounding form via a mix Aristotelian causation
and emergence talk, similar to what Deacon and others have attempted.

Murphy | Schopenhauer
See main: Einstein-Murphy dialogue
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In circa 1932, Einstein, during an interview with Irish science translator James Murphy, digressed on questions of the
of free will and freedom via recourse to Arthur Schopenhauer's 1840s human chemical theory based freedom of the
will logic; the gist of which is as follows:
“Man can do what he will, but cannot will what he wills.”
— Arthur Schopenhauer (1839), rendition recalled by Einstein, circa 1930 [4]

Einstein made this logic part of his 1932 credo, quoted
below, and shown adjacent.

Quotes

The following are related quotes:
“In living through this ‘great epoch’, it is difficult to
reconcile oneself to the fact that one belongs to that
mad, degenerate species that boasts of its free will.
How I wish that somewhere there existed an island for
those who are wise and of good will! In such a place
even I should be an ardent patriot!”
— Albert Einstein (1914), “Letter to Paul Ehrenfest”, early
Dec [1]

“I am a determinist. As such, I do not believe in free
will. The Jews believe in free will. They believe that
man shapes his own life. I reject that doctrine
philosophically. In that respect I am not a Jew.”
— Albert Einstein (1928), “Interview with George Viereck” [2]

“I do not believe in free will. Schopenhauer's words:
'Man can do what he wants, but he cannot will what
he wills,' accompany me in all situations throughout
my life and reconcile me with the actions of others,
A Philosopher.eu text pic (Ѻ) of Einstein’s famous 1932 statement
on free will, namely that of “will” defined by Arthur
even if they are rather painful to me. This awareness
Schopenhauer.
of the lack of free will keeps me from taking myself
and my fellow men too seriously as acting and deciding
individuals, and from losing my temper.”
— Albert Einstein (1932), “My Credo”, Aug [5]

“I have never admired any system that encourages a herd nature in man by suppressing his free will to choose for
himself. . . . I said that Marx sacrificed himself for the ideal of social justice, but I didn't say that his theories are right.
As for Lenin, I don't believe he liked me. How can I be called a communist when I have fought so long for freedom of
thought, of expression, freedom from the military boot, and freedom from automation?”
— Albert Einstein (1954), when queried if he had communist sympathies [3]

See also
● Einstein on god
● Einstein on love
● Einstein on purpose
● Einstein on religion
● Einstein on the soul
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Einstein on love
In theories of love, Einstein on love refers
German-born physicist Albert Einstein’s
jotted and or verbally stated views on the
nature of love, falling in love, and first love,
and or separation or divorce, one of which
being his 1920s puzzled statement: “how on
earth are you ever going to explain in terms
of chemistry and physics so important a
biological phenomenon as first love?”, the
second being his 1933 personal note jotting
“gravitation cannot be held responsible for
people falling in love.”

Morgan incident

Einstein's 1933 letter question him as to whether being upside down was
what caused people to fall in love, to which Einstein jotted the personal
note: "Gravitation cannot be held responsible for people falling in love. [1]
Right: An art.com picture frame of Einstein's famous 1933 personal scratch
paper note about love and gravity. [3]

In the late 1920s at the California Institute of
Technology, as recorded by Henry Borsook
(1956), physical chemist Edwin Cohn asked American geneticist Thomas Morgan (1866-1945) what is research plans
were? Morgan answer was: “I am not doing any genetics. I am bored with genetics. But I am going out to Cal Tech
where I hope it will be possible to bring physics and chemistry to bear on biology.” Shortly after Morgan arrived at Cal
Tech, Einstein visited the laboratory and posed almost the same question. Morgan answered similarly as before. In
response, Einstein shook his head and said: [1]
“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?”
The end of this statement has gone on to become a popular poster quote, in recent years, such as shown above.

Standing on their heads letter
During a visit to England in 1933, after having left Germany for good and just before going to the United States to
take up his position at the Institute for Advanced Study in Princeton, N.J., Einstein received a letter from a
correspondent described, by Einstein’s archives editors Helen Dukas and Banesh Hoffmann, as someone “whose
knowledge of physics could hardly be sound”. The correspondent said that according to his understanding, the world
moves so fast that it seems to be stationary. He went on to say, in all seriousness, that because of gravity a person on
the spherical earth is sometimes upright, sometimes standing on his head, sometimes sticking out at right angles to
the earth, and sometimes, as he put it, “at left angles”. He then asked if perhaps it was while upside down, standing
on their heads, that people fell in love and did other foolish things? So far as is known, Einstein did not answer the
man, but on it, in German, he scribbled the following words: [1]
“Falling in love is not the most stupid thing that people do—but gravitation cannot be held responsible for it.”
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In respect to gravitation and love, Einstein seems to have been off in
logic a bit. To cite a simple disproof example, it is well known that
female sexual heat and ovulation, for instance, is mediated by the lunar
cycle: human females ovulate once per month in cycles; moreover,
females who dorm together "cycle together", a phenomenon called the
McClintock effect, named after American researcher Martha
McClintock, who first described it in 1971) which is a gravitational
phenomenon. In general, however, Einstein knew that human
movement was controlled by "forces" an opinion he stated in 1929:
“Everything 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.”

Commentary

A depiction of the McClintock effect: that
females who react together or dorm in the
same housing, eventually end up having
synchronized menstrual cycles—and likewise
synchronized mate selection windows, wherein
the activation second of “falling in love”,
possibly at first sight, becomes opportune.

What is strangely curious in discerning the above two anecdotes in
unison is that it seems Einstein was toying around with, possibly, some unpublished, undocumented, or unspoken of
ideas or thoughts or confusions about the nature of love, possibly that he grappling with or thought about in passing
amusement. The strange part about this is that Einstein’s biggest intellectual mentor was Goethe: he kept a bust of
Goethe in his study, and Goethe’s collected works, in a 52-volume set, took up the biggest portion of Einstein’s
personal library. Therefore putting two and two together, it would seem logical that Einstein read Goethe’s selfdefined best book: Die Wahlverwandtschaften (The Elective Affinities) or at least was aware of the concept of
“wahlverwandtschaften”, the German-version of the “chemistry of love”, albeit described though a more complex
theory taking into account interpersonal choices or elections being guided by forces “external to the system” as
Goethe put it (1796).
It remains to be tracked down if Einstein read or was aware of Goethe’s Die Wahlverwandtschaften. If so, it
would seem likely that Einstein, who published his first 30 papers in thermodynamics, would have known about
German physicist Hermann Helmholtz’s 1882 paper “On the Thermodynamics of Chemical Processes” which proved,
for the first time, that “affinities”, human, chemical or otherwise, are quantified by free energy change. Hence, had
Einstein been able to put two and two together, he would have likely said to Morgan:
“No, you can’t trick me. The same trick does not work twice. To explain, in terms of chemistry and physics, so
important a biological phenomenon as first love, you need to turn the discussion towards free energy [see: Note to
chapter 6].”

He, oddly, did not say this. The reason he did not say this may be attributed to a combination of “not seeing the ships
in the harbor” + “not seeing the forest amid the trees”, in the sense that his mind was solely focused on the thought
experiment of attempting to run alongside a beam (tree) that he may have not seen the big picture, which amounts
to connecting the different trees (Goethe + Helmholtz + Nernst + his own work) so to see the bigger forest and hence
the elective affinities problem and hence may have not been aware of the chemical-version of Goethean philosophy,
such as Arthur Schopenhauer was.

See also
● Equation of love
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Einstein on purpose
In philosophy, Einstein on purpose refers to the collected thoughts and reflections of German-born American
physicist Albert Einstein on the topic of purpose.

Einstein-Pascal dialogue
See main: Einstein-Pascal dialogue

In 1950, Einstein engaged into a question and answer style dialogue with a nineteen-year-old American engineering
student on the question of "What is the purpose of man on earth?", framed around French physicist-mathematician
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Blaise Pascal's circa 1642 jotting queries on the same question.

Quotes
The following are related quotes:
“How strange is the lot of us mortals! Each of us is here for a brief sojourn; for what purpose he knows not, though
he sometimes thinks he senses it. But without deeper reflection one [only] knows from daily life that one exists.”
— Albert Einstein (1930), Essay: “The World as I See It” [1]

“Strange is our situation here on earth. Each of us comes for a short visit, not knowing why, yet sometimes seeming
to divine a purpose.”
— Albert Einstein (1932), “My Credo” [2]

See also
● Einstein on love
● Einstein-Murphy dialogue
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Einstein on religion
In geniuses on, Einstein on religion refers to stated and or published opinions by German-born American physicist
Albert Einstein on the question of the religion, religious belief, and or his personal religious beliefs.

Overview
In 1891, as reported by Max Jammer, as summarized by William Jensen, Einstein, at the age of 12 had a sudden and
abrupt “deconversion” and thereafter rejected all traditional religion, Jewish or Christian; at age 22, he discovered
Benedict Spinoza, and his last wish was not to be buried in the Jewish tradition but to be cremated. [2]

Quotes
The following are noted quotes:
“It is a special blessing to belong among those who can and may devote their best energies to the contemplation and
exploration of objective and timeless things. Although I am a typical loner in daily life, my consciousness of belonging
to the invisible community of those who strive for truth, beauty, and justice keeps me from feeling isolated. The most
beautiful and deepest experience a man can have is the sense of the mysterious. It is the underlying principle of
religion as well as of all serious endeavor in art and science. He who never had this experience seems to me, if not
dead, then at least blind. To sense that behind anything that can be experienced there is a something that our minds
cannot grasp, whose beauty and sublimity reaches us only indirectly: this is religiousness. In this sense, I am religious.
To me it suffices to wonder at these secrets and to attempt humbly to grasp with my mind a mere image of the lofty
structure of all there is.”
— Albert Einstein (1932), “My Credo”, Aug [1]

See also
● Einstein on free will
● Einstein on god
● Einstein on love
● Einstein on purpose
● Einstein on the soul
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External links
● Religious views of Albert Einstein – Wikipedia.

Einstein on the soul
In genius queries, Einstein on the soul refers to stated and
or published opinions by German-born American physicist
Albert Einstein on the question of the existence of the
soul.

Overview
In 1921, Einstein received a letter from a woman in Vienna
imploring him to tell her if he had formed an opinion as to
whether the soul exists and with it personal, individual
development after death; on 5 Feb 1921, Einstein
answered the following: [1]
“The mystical trend of our time, which shows itself
particularly in the rampant growth of the so-called
Albert Einstein (1921): commentary on the concept of "soul".
theosophy and spiritualism, is for me no more than a
symptom of weakness and confusion. Since our inner experiences consist of reproductions and combinations of
sensory impressions, the concept of soul without a body seems to me empty and devoid of meaning.”
In 1929, Einstein stated the following about his views on the question of god and soul:
“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]

In circa 1930, Einstein said the following about the soul:
“Your question [about God] is the most difficult in the world. It is not a question I can answer simply with yes or no. I
am not an Atheist. I do not know if I can define myself as a Pantheist. The problem involved is too vast for our limited
minds. We see a universe marvelously arranged, obeying certain laws, but we understand the laws only dimly. Our
limited minds cannot grasp the mysterious force that sways the constellations. I am fascinated by Spinoza's
Pantheism. I admire even more his contributions to modern thought. Spinoza is the greatest of modern philosophers,
because he is the first philosopher who deals with the soul and the body as one, not as two separate things.”
— Albert Einstein (1930), interview with George Viereck [3]

On 17 Jul 1953, in a response letter to a female Baptist pastor who queried him in regards to his views on soul, God,
and everlasting life, Einstein replied: [1]
“I do not believe in immortality of the individual, and I consider ethics to be an exclusively human concern with no
superhuman authority behind it.”
(add discussion)

See also
Soul

● Plato on the soul (Ѻ)
● Aristotle on the soul
● Descartes on the soul
● Spinoza on the soul
● Leibniz on the soul
● Newton on the soul
● Goethe on the soul
● Schopenhauer on soul

Einstein

● Einstein on free will
● Einstein on god
● Einstein on love
● Einstein on purpose
● Einstein on religion
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● Maxwell on the soul (Ѻ)
● Edison on the soul
● Freud on soul
● Teilhard on soul
● Heisenberg on soul (Ѻ)
● Neumann on soul (Ѻ)

References
1. Einstein, Albert. (1981). Albert Einstein: the Human Side. Princeton University Press.
2. (a) Einstein, Albert. (1929). “Letter to Eduard Busching”, Oct 29; after Büsching sent Einstein a copy of his book Es
gibt keinen Gott [There Is no God] (Ѻ)
(b) Jammer, Max. (1999). Einstein and Religion: Physics and Theology (pg. 51). Publisher.
3. Viereck, George S. (1930). Glimpses of the Great (pgs. 372-73) (Ѻ). Duckworth.

Einstein postulate
In science, the Einstein postulate is the following
statement:
“Thermodynamics will never be overthrown.”
This conclusion was famously surmised in the 1940s
by German-born American physicist Albert Einstein,
who in retrospect reasoned that among the various
sciences, the science of thermodynamics is the one
subject least likely in all of science to ever be
overthrown. The exact statement made by Einstein
is as follows: [1]
"A theory is the more impressive the greater the
simplicity of its premises, the more different kinds of
things it relates, and the more extended its area of
German-born American physicist Albert Einstein (1879-1955),
eponym of the Einstein postulate (c.1940) in his personal library.
applicability. Therefore the deep impression that
classical thermodynamics made upon me. It is the
only physical theory of universal content which I am convinced will never be overthrown, within the framework of
applicability of its basic concepts."
This is one of the most-famous quotes in thermodynamics and situates thermodynamics as the hardest of all
sciences.
A version of the so-called Einstein postulate was stated in 1903 by American Henry Adams who in his research to see
how modern physical science would apply to the humanities, particularly in the study of history, commented in a
letter to a friend that: [2]
“Mathematicians and physicists are almost epileptic in their convulsive assurances that the laws of thermodynamics
have reached a generalization which will hold good.”
In other words, by start of the 20th century, the first and second laws of thermodynamics had reached a point nearly
uniform acceptance.

See also
● Clausius postulate
● Eddington rule
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Einstein’s personal library
In libraries, Einstein’s personal library refers to the total set of books
read, owned, and or collected by German physicist Albert Einstein from
1889 (age ten), the year in which he set out on a path of self-education,
to his death in 1955 (age seventy-six). As twenty-eight of Einstein’s first
thirty published papers were in thermodynamics, we should expect to
find a larger portion of Einstein’s library to contain books written by the
founders of thermodynamics. This page, subsequently, is a work-inprocess listing and discussion of the science books, particularly those in
thermodynamics, owned by Einstein. The following 2008 quote by
German-born American physicist Gerald Holton, student of American
thermodynamicist Percy Bridgman, gives an idea as to the theme of
Einstein's library: [1]
“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 Germanlanguage 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
Photo showing about 325 books in part of
Lessing, Mach, Nietzsche, and Schopenhauer. But what looms largest
Einstein's study.
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.”
This passage seems to identify German polymath Johann Goethe, the precursory pioneer to the science of human
chemical thermodynamics, to be the vicarious intellectual mentor to Einstein, a founder of both radiation
thermodynamics and relativistic thermodynamics, being that Goethe's 52-volume collected works (see: Goethe's
collected works) is the dominate part of Einstein's library, along with the fact that Einstein kept a plaster bust of
Goethe in his reading room.
Author
(alphabetical)

●

Bernstein,
Aaron

●

Boltzmann,
Ludwig

●

Buchner,
Ludwig

● Euclid

Books

People’s Books on Natural Science (5-6 volume set), which Einstein recalled having “read with
breathless attention”, supposedly introducing him to atomism. [3]

A text on Euclidean geometry, given to Einstein at age 12, which he called the “holy geometry
book”. [3]

● Goethe, Johann Collected Works (36-volume edition)
Collected Works (12-volume edition)
Optics (2-volume edition)
Volume of Letter Exchanged between Goethe and Schiller
Faust
●

Hebbel,
Friedrich

● Heine
●

Helmholtz,
Hermann

(two editions) [1]
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● Humboldt
● Kant, Immanuel (many books) [1]
Critique of Pure Reason, read by Einstein at age 13. [3]
●

Lessing,
Gotthold

●

Nietzsche,
Friedrich

● Mach, Ernst
●

Schopenhauer,
Arthur

History
Einstein’s personal library was transferred to the Hebrew University in 1987, where it is supposedly to be found in the
Jewish National & University Library of that university, following the death of Einstein’s step-daughter, Margot
Einstein. Einstein's personal library is said to include books on science, European and American politics and society,
literature and culture, religion and philosophy, Judaism and Isreal.
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Photos
The following photos give an idea of parts of Einstein's library:

Einstein writing by his window, showing about 65 books.
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Einstein standing in his study, showing about 550 books.

Einstein's office at The Institute for Advanced Study, Princeton,
after his death in 1955, which shows about 30 books.

Einstein in study looking forward, showing close-up of his
books.

External links
● Einstein Archives Online – AlbertEinstein.info.
● How many books did Einstein read during his lifetime? (2008) – Yahoo Answers.

Ejike, Satch
In hmolscience, Satch U Ejike (c.1957-) is an African-born American lawyer and social scientist
noted for his 2008 Find a Good Man and Keep Him, in which he applies American electrochemical
engineer Libb Thims' 2007 principles of human chemistry, human thermodynamics, and human
physics in the formulation of a functional approach to help married women keep their man or
single women find true love. [1] The book is the result of ten years of research and follows an
interdisciplinary approach, combining analytical perspectives from the social sciences, physical
sciences, humanities, and law. The primary sources of data and fact are surveys, interviews, court
records and pleadings, personal accounts and narratives, and anecdotes. [2]

What is love? | Physics of attraction
In the following excerpts, from chapter two of the book (pages 29-30), Ejike gives his opinion of the facilitative
application of human chemistry and human thermodynamics: [3]
“Libb Thims’ Human Chemistry, in two volumes, brings a rich background in the physical sciences and
neuroscience to bear on interpretations of human relationships. Thims recognizes Johann von Goethe’s elective
affinity as a representation of reactive forces immediately present in thermodynamics and the interaction of
constituent particles of energy. Thermodynamics, of course, is concerned with the relationship between heat
and other energy forms. Physical chemistry is interested in the quantitative transformation of energy and the
chemical interaction of the physical properties of substances. Thims interprets human chemistry in terms of
bond-forming and bond-fracturing phenomenon. If we accept Thims’ argument, human thermodynamics
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provides a reliable framework for an understanding of human bonding, bond-rupturing, repulsion, or rejection,
which is essence is the gist of romance and love.”
In another instance, he states:
“If we accept Thims’ logic of human thermodynamics as a viable explanatory framework, which it very well is,
romantic bonding then becomes the subject matter of quantum electrodynamics (QED), an aspect of particle
physics that traces human attachment and bonding to the interactions of photons and electrons. Thus, applying
Thims’ theory to interpersonal and love relationships, it is unlikely that any one person has the ability to coerce
or unilaterally secure another person’s affection. In a different sense, the force of attraction between a man and
a woman is beyond their physical control, except, of course, by way of the energies they emit and exchange
between them. Thims’ Human Thermodynamics thus makes substantial contribution to our understanding of the
oft perplexing nature of romantic love, greatly supplementing prior research in this field.”
This, as we see, is a good synopsis and understanding of human chemistry.

Human chemical bonding
The following excerpts, from chapter eight, introduce human chemical bonding and the Gottman stability ratio: [4]
“Thims, in his excellent work, Human Thermodynamics, equates bad relationships with poor bonding. In this sense,
good bonding will signify good relationships. He suggests that human bonding forms or breaks as a result of
rearranged atoms and molecules. By this analysis, bad bonding necessarily occurs when the repulsion factor in the
reaction outweighs the attraction factor. Good bonding conversely occurs when the factor of attraction outweighs
that of repulsion. What Professor Thims had done is to place a natural reality in a scientific context. Indeed, John
Gottman’s psychological treatise, Why Marriages Succeed or Fail, forcefully supports Thims’ theory. Gottman closely
followed newly-wed couples through the years up to the point of divorce for some of them. Gottman’s tracking
discovered factorable exchanges and interplays between couples, such that sustained or hindered effective bonding
between them.”
This is a good overview of the attraction-to-repulsion balance of stable human bonding.
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External links
● Ejike, Satcha Uba – WorldCat Identites.
● Satch U. Ejike PhD (profile) – Cornell University Law School.
● Overview: Find a Good Man and Keep Him – RomanceCheck.com.
● Satch U. Ejike (about) – HG.org.

Ektropy
In hmolscience, ektropy refers to the energetics related to morphic order or generating order or form in ordinary
space. [1] The term was introduced in 1900 by German writer Georg Hirth to be antonym to entropy in the case of
living structures. [2] The English variant is ectropy.

See also
● Anti-entropy difficulties
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Transition note
This completes volume two 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, and transitions into volume
three:
Hmolpedia, Volume 2 (C-Ek)
Hmolpedia, Volume 3 (El-Goe)
The key points to remember from volume two are, firstly: the work of Norman Dolloff, in particular his atheismimplicit free energy formation of an organism formula; secondly: the “Chemical Party” article, and how deluded in
empty secularity we, as a society, have become since the time of Goethe; third articles of note include the Einstein
dialogues (on love and free will); the “do atoms have souls?” article, being that whatever question of inquiry one
desires to probe, one must be able to scale their proposed answer up and down the “chemical scale” or “chemical
chain of being”, so to say, being that the answer must hold cogently up and down the scale; all of the dead atom,
dead chemical, dead matter, etc. , should be ruminated on, as these represent mythological baggage outgrowths that
occur when chemical thermodynamics meets religio-mythology.

